
 

 

Copyright 2011 Amtrak All rights reserved 

 

S ta n da rd ized  Tech n ica l Specifica t ion  
 

PRIIA Du a l Mode (DC) 

Pa s s en ger  Locom otive 

 

 

 

Re quire m e n t s  Doc um e n t  
 

Is su e Revis ion  1 .3  

 

Adop ted  by th e Execu tive Boa rd  Decem ber  6
th

, 2011



  

Table of Contents 1-1 

PRIIA 305 Dual Mode (DC) Passenger Locomotive Requirements Document Issue Rev. 1.3 

Copyright 2011 

Table  o f Cont e nt s  
1 .0  In t rod u ct ion  [In form a t ive] ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -2  

1 .1  PRIIA Ma n d a ted  Requ irem en ts  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -2  

1 .1 .1  Tech n ica l: ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -2  

1 .1 .2  Proces s : ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -2  

1 .2  Op era t ion a l Con s id era t ion s  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -3  

1 .2 .1  Th e Sp ecifica t ion  to Be Developed  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -3  

1 .2 .2  Pa s s en ger  Tra in  Acces s  to New York  City ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -3  

2 .0  Requ irem en ts  [Norm a t ive u n les s  oth erwis e in d ica ted] ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -1  

2 .1  Key Requ irem en ts  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -1  

2 .2  Ca pa city a n d  Locom ot ive Per form a n ce  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -1  

2 .3  Dim en s ion s , Clea ra n ces  a n d  Tra ck  Geom etry....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -2  

2 .3 .1  Overa ll Ca rb ody Dim en s ion s  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -2  

2 .3 .2  Tra ck  Geom etry ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -2  

2 .4  En viron m en ta l Con dit ion s  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -2  

2 .5  Ca rb ody ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -2  

2 .6  Elect r ica l ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -3  

3 .0  Su m m a ry……………………………………………………………………………………………….3-1  

Ap pen dix A: Ta ble I: Pa s s en ger  Tra in  Acces s  to New York  City  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-1  

A.1  Notes  to Ta ble I ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-2  

A.2  Glos s a ry of Term s  u s ed  in  Ta ble I ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-3  

   A.4      Dis cla im er  Sta tem en t  from  th e FRA………….…………………………………………………A-4



 

Introduction [Informative] 1-2 

PRIIA 305 Dual Mode (DC) Passenger Locomotive Requirements Document Issue Rev. 1.3 

Copyright 2011 

1.0 Introduction [Informative] 

Th e requ irem en ts  in  th is  docu m en t  des cr ibe th e des ired  fea tu res  for  a  du a l m ode (n om in a l 7 0 0  

VDC 3
rd

 r a il elect r ic a n d  d ies el-elect r ic) locom ot ive.  Specific fea tu res  or  fu n ct ion s  th a t  a re 

deem ed a p propr ia te by th e Locom ot ive Tea m  a n d  it s  Tech n ica l Su bgrou ps  s h a ll h a ve pr ior ity 

over  th es e requ irem en ts  a n d  s h a ll be reflected  by s pecific la n gu a ge in  th e veh icle s pecifica t ion .  

Su ch  excep t ion s  m u s t  b e id en t ified  by th e Tech n ica l Su bGrou ps  a n d  a r e s u b ject  t o review a n d  

a p prova l by Execu t ive Boa rd . 

1.1 PRIIA Mandated Requirements 

Th e followin g requ irem en ts  a re der ived  from  th e PRIIA 3 0 5  m a n da te  excep t  wh ere n oted . 

1.1.1 Technical: 

 Up to 12 5  m ph  ca p a bilit y in  d ies el-elect r ic m ode a n d  8 0  m ph  in  elect r ic m ode (7 00  VDC 

3
rd

 r a il).  

 For  opera t ion  in  cor r idor  s ervice (rou tes  u p  to 6 0 0  m iles  in  len gth ).  

 Sta n da rd iza t ion  – con s id er  a rea s  s u ch  a s : 

 Veh icle s t ru ctu re for  com m on  p la t form  for  a ll veh icle types  with in  th e locom ot ive 

fleet ; 

 Com p on en t  a t ta ch m en ts  (e.g. t ru ck , HVAC); 

 Com p on en ts  a t  a  fit / form / fu n ct ion / in pu t / ou tp u t  level (e. g. t ru ck , wh eels , a xles ,  

cou plers , ca b  con t rols  /  d is p la ys , ca b  s ea ts , in ter -veh icle ju m pers , HVAC u n its ,  

s ta t ic in ver ters , ba t ter ies , ligh t in g, door  s ys tem s , etc.);  

 Seek  com m on a lity in  com p on en ts  b etween  PRIIA veh icle types  wh ere a ppropr ia te 

(b i-level, s in gle level, locom ot ive, etc.).  

 New Tech n ology – con s id er  a rea s  s u ch  a s : 

 Cra s h  En ergy Ma n a gem en t  (en ergy a bs orb in g cou pler , deform a ble a n t iclim b er , 

colla ps ib le s t ru ctu ra l m em bers , t r igger  levels , in ter ior  fixtu res , etc.); 

 En viron m en ta lly res p on s ib le (en ergy efficien t , low weigh t , low n ois e a n d  vibra t ion , 

con s idera t ion  of recycled  m a ter ia ls  /  m a ter ia l recycla b ility, low im p a ct  HVAC 

refr igera n t , en ergy efficien t  ligh t in g, etc.);  

 Tra in  da ta  n etworks  (Eth ern et , IP a d dres s  ba s ed  com pon en ts , etc.).  

 In terop era b le with  exis t in g s in gle level veh icles  in  m ixed  con s is t  to be s pecified  by th e 

pu rch a s er  a n d  th e followin g Am tra k  veh icles :  Am fleet , Viewlin er , Lon g Dis ta n ce Sin gle-

Level Ca r , Hor izon  etc. , in clu d in g exis t in g m ot ive power  of pu rch a s er .  

 Com plia n ce with  a ll a p p lica b le regu la t ion s . 

 Relia b ility a n d  Ma in ta in a b ility Requ irem en ts  - Cos t  effect ive to opera te.  

1.1.2 Process: 

 In clu s ive developm en t  to in clu d e key s ta keh older s :  

 Am tra k  

 Sta tes  

 FRA 

 In d u s t ry, s u ch  a s : 

o Veh icle Su p pliers ; 

o Com p on en t / Sys tem  Ma n u fa ctu rers .  
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 Live s p ecifica t ion  with  ch a n ge m a n a gem en t .  

 Con figu ra t ion  m a n a gem en t  for  veh icle develop m en t  a n d  s pecifica t ion  lea d in g to 

con form ed s pecifica t ion .  

 Tra cea b ility of s u ch  proces s es  to s u p por t  PRIIA 3 05  Execu t ive Com m it tee a p prova l.  

1.2 Operational Considerations 

1.2.1 The Specification to Be Developed 

Th e pr im a ry con s idera t ion  of th e PRIIA 3 0 5  Du a l Mode (DC) Locom ot ive  Sp ecifica t ion  to be 

developed  from  th is  Requ irem en ts  Docu m en t  s h ou ld  be th e a dequ a cy of th e Specifica t ion  in  

a d dres s in g th e opera t ion a l con s idera t ion s  n eed ed  to p rocu r e, des ign  a n d  b u ild  a  fleet  of d u a l 

m ode p a s s en ger  locom ot ives  th a t  will be:  

 Des ign ed  for  u s e with ou t  res t r ict ion  u n der  a  wide s pect ru m  of en viron m en ta l a n d  

ph ys ica l con dit ion s  th a t  a re fou n d  th rou gh ou t  th e Un ited  Sta tes , in clu d in g a cces s  to 

New York  City;  

 Specified  in  con figu ra t ion s  a n d  con ta in in g fea tu res  to a llow p oten t ia l u s ers  of th es e 

locom ot ives  to crea te n ew fleets  of equ ipm en t  for  es ta b lis h m en t  of n ew s ervices , 

rep la cem en t  of exis t in g equ ipm en t , or  a d d it ion  of n ew locom ot ives  to exis t in g fleet s  

with ou t  m a jor  im pa ct ; 

 Des ign ed  a n d  b u ilt  to m eet  th e n eed s  of th e t ra velin g p u blic, th e opera t ion s  a n d  

m a in ten a n ce providers  a n d  th e pa s s en ger  ra il a gen cies  by crea t in g a t t ra ct ive, s a fe 

equ ipm en t  th a t  is  relia b le, cos t -effect ive, m a in ta in a b le, ea s y to op era te a n d  du ra b le; 

a n d  

 Op era t ion a lly a n d  fu n ct ion a lly com pa t ib le with  exis t in g t ra in s  a n d   t ra in  s ets  cu r ren t ly 

in  p rod u ct ion  

Th e PRIIA 3 05  du a l m ode (DC) locom ot ives  m u s t  be des ign ed  a n d  bu ilt  s o th a t  th ey ca n  be 

in tegra ted  in to a n  exis t in g fleet  of locom ot ives  with  m in im a l im pa ct  on  th e exis t in g fleet , a s  well 

a s  be a b le to crea te a  s ta n d -a lon e fleet  of locom ot ives  for  th e pu rp os es  of s ta r t in g n ew s ervices , 

rep la cem en t  of exis t in g fleets  a n d  p la cem en t  of n ew locom ot ives  in to s ervice.  

1.2.2 Passenger Train Metropolitan Area Tunnel Access Requirements or Air 

Quality Operating Restrictions 

New York : Un der  New York  Sta te La w, th e u s e of locom ot ives  p owered  b y s tea m  or  by in tern a l 

com b u s t ion  en gin es  with in  th e Pa rk  Aven u e Tu n n el in  New York  City h a s  been  proh ib ited  s in ce 

19 0 3 .  Su bs equ en t  legis la t ion  exten ded  th e p roh ib it ion  to th e oth er  tu n n els .  

Th e App en dix con ta in s  Ta ble I lis t in g th e fou r  exis t in g tu n n els  u s ed  b y pa s s en ger  t ra in s  to 

a cces s  New York  City a n d  th eir  opera t ion a l ch a ra cter is t ics ; a  fifth  tu n n el is  u n d er  c on s t ru ct ion .  

 

Area  Left B lank  for Other S ta te or City  Opera tion al Requirem en ts  or Res trictions  
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2.0 Requirements [Normative unless otherwise indicated] 

2.1 Key Requirements 

 Locom ot ive d es ign s  s h a ll be m od u la r  to th e exten t  p ra ct ica l in  order  to m in im ize th e 

a m ou n t  of a d d it ion a l des ign  requ ired  to a da p t  to th e n eed s  of d ifferen t  s ta te a gen cies  

a n d  cla s s es  of s ervice.  

 Th e locom ot ive s h a ll be fu lly com plia n t  with  FRA’s  requ irem en ts  for  s t ru ctu ra l s t ren gth , 

cra s h wor th in es s  a n d  tes t in g per  49 CFR Pa r t  23 8 , a s  follows : 

 Th e locom ot ive s h a ll m eet  or  exceed  4 9 CFR Pa r t  238  Tier  1  s t ru ctu ra l requ irem en ts .  

 Th e locom ot ive s h a ll m eet  or  exceed  APTA Sta n d a rd  SS-C&S–0 3 4-99  for  th e Des ign  

a n d  Con s t ru ct ion  of Pa s s en ger  Rollin g Stock . 

 Th e des ign  of th e locom ot ive s h a ll in corp ora te collis ion  en ergy m a n a gem en t  (CEM) 

fea tu res .  

 Locom ot ives  s h a ll be des ign ed  for  a  s ervice life of 25  yea rs . 

 Sta n da rd iza t ion  

 Du a l m od e (7 0 0  VDC 3
rd

 r a il elect r ic a n d  d ies el-elect r ic) locom ot ive s h a ll p rovide for  

s ta n da rd iza t ion  of com pon en ts  with  th os e u s ed  in  th e PRIIA Dies el-Elect r ic 

Pa s s en ger  Locom ot ive (S pecifica t ion  3 0 5-00 5) to th e m a xim u m  exten t  p ra ct ica b le;  

 Con s id er  p rovid in g a  com m on  p la t form  for  p oten t ia l fu tu re locom ot ives  u s in g 

s t ra igh t  d ies el-elect r ic p ropu ls ion  a n d  elect r ic power  p rovided  by a n  over h ea d  

ca ten a ry s ys tem . An y fu tu re d u a l m od e d ies el-elect r ic/ AC ca ten a ry locom ot ive s h a ll 

p rovide for  s ta n d a rd iza t ion  of com p on en ts  with  th os e u s ed  in  th e PRIIA Dies el -

Elect r ic Pa s s en ger  Locom ot ive (Specifica t ion  3 0 5 -00 5) a n d  a n y PRIIA Du a l Mod e 

(DC) Pa s s en ger  Locom ot ive Sp ecifica t ion  developed  from  th is  Requ irem en ts  

Docu m en t , to th e m a xim u m  exten t  p ra ct ica b le.” 

 Self loa d in g to m a xim u m  h ors ep ower  in  d ies el m ode . 

 Min im u m  s ta r t in g t ra ct ive effor t  of 65 ,0 0 0  lbs .  

 Ca pa bility to be con t rolled  from  a  Ca b -Ca r  in  p u s h -p u ll opera t ion .  

 Com ply with  EPA Tier  IV d ies el en gin e em is s ion  r equ irem en ts .  

 Com ply with  locom ot ive-born e s ign a l s ys tem  equ ipm en t  in s ta lla t ion s , in clu d in g Pos it ive 

Tra in  Con trol (PTC), E lect ron ic Tra in  Ma n a gem en t  Sys tem  (ETMS), Ca b  Sign a l a n d / or  

Au tom a t ic Tra in  Con trol (ATC) s ys tem s  con s is ten t  with  49  CFR Pa r t  23 6 , Su b pa r t  I – 

Pos itive Tra in  Control S y s tem s .  

2.2 Capacity and Locomotive Performance 

 Ma xim u m  s p eed : Up to 12 5  m ph  in  d ies el m od e a n d  8 0  m ph  in  elect r ic m ode, u n d er  

exis t in g FRA Tier  1  equ ipm en t  requ irem en ts , b i-d irect ion a l ru n n in g.  

 Ability to m eet  or  exceed  t r ip  t im es  on  rou tes  p res en t ly u s in g d u a l m od e locom ot ives  

(d ies el-elect r ic/ 7 0 0  VDC 3rd  ra il). 

 Du ty cycle 

 Norm a l d u ty: 

o Con t in u ou s  op era t ion  for  u p  to 2 0  h ou rs  a n d  12 00  m iles  p er  da y. 

o Repres en ta t ive opera t in g profile s h a ll b e defin ed  by th e pu rch a s er .  

o Ma xim u m  du ty cycle in  elect r ic m od e; i.e., a b ility to op era te in  elect r ic m ode 

wh erever  3
rd

 r a il elect r ic power  is  p res en t .  
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 Op era t in g ra n ge with  10 % res erve of a ll flu id s  (s u p ply, wa s te, fu el, etc.) a n d  s u p plies ,  

with  th e u n ders ta n d in g th a t  th e opera t in g ra n ge cou ld  be les s  to m eet  th e n eeds  of 

Am tra k , d ifferen t  s ta te a gen cies , a n d  d ifferen t  cla s s es  of s ervice : 

 Dis ta n ce: 90 0  m iles  

 Du ra t ion : 30  h ou rs  

 Fu el ca p a city to a llow a  ra n ge per form a n ce for  a n  a s s u m ed s top pin g pa t tern  a n d  rou te 

p rofile s h a ll be 1 ,80 0  U.S. Ga llon s . 

 Ability to s ta r t  a  t ra in  of 1 ,9 00 ,00 0  lbs  on  a  2% gra de (m u lt ip le locom ot ives  perm it ted) 

or  1 ,3 00 ,00 0  lb s . on  a  3 % gra de (s in gle locom ot ive ). 

Except  wh ere s p ecifica lly lis ted  in  th is  docu m en t , th e per form a n ce requ irem en ts  do n ot  

n eces s a r ily h a ve to be a ch ieved  by a  s in gle locom ot ive.  Com plia n ce ca n  b e a ch ieved  by th e u s e 

of m u lt ip le locom ot ives  if doin g s o will p rovide a  r ed u ced  life cycle cos t .  

In  a d d it ion , con s id era t ion  s h ou ld  b e given  to  iden t ifyin g wh eth er  th ere a re ch a n ges  th a t  ca n  b e 

ea s ily em bodied  with in  th e d u a l m ode locom ot ive d es ign  to in crea s e it s  op era t ion a l flexib ility.  

Th es e m igh t  in clu de ch a n ges  to reflect  th e opera t ion a l u s a ge s u ch  a s  gea r in g ch a n ges  for  top  

s peed  vers u s  a ccelera t ion  a n d  t ra ct ion . 

2.3 Dimensions, Clearances and Track Geometry 

2.3.1 Overall Carbody Dimensions 

 Locom ot ives  s h a ll fu lly con form  to Am tra k 's  s t a n da rd  s in gle level clea ra n ce d ia gra m  

(dra win g D 0 5 -1 35 5 , la tes t  revis ion ) 

2.3.2 Track Geometry 

 Th e locom ot ives  s h a ll b e d es ign ed  a n d  tes ted  for  reven u e opera t ion  a t  a ll a ppropr ia te 

s peed s  u p  to a  m a xim u m  of 1 2 5  m ph , on  a ll cla s s es  of t ra ck  from  FRA Cla s s  1  to Cla s s  

7  in  d ies el m od e a n d  u p  to 8 0  m ph , on  a ll cla s s es  of t ra ck  from  FRA Cla s s  1  to Cla s s  4  

in  elect r ic m ode. 

 Tra ck  qu a lity s h a ll be a s s u m ed to b e m in im a lly com plia n t  for  ea ch  cla s s  of t ra ck , p er  

FRA regu la t ion s  a n d  AREMA s ta n da rds .  

 Ride qu a lity s ta n da rds  a n d  tes t in g m eth ods  s h a ll b e a s  s p ecified  in  ISO 26 3 1  (m os t  

recen t  vers ion ).  

 Ma xim u m  ca n t  d eficien cy of 6  in ch es . 

2.4 Environmental Conditions 

Th e locom ot ives  s h a ll b e d es ign ed  to opera te with in  th e en viron m en ta l ext rem es  defin ed  in  

Am tra k  Specifica t ion  9 63  (m os t  recen t  vers ion ).  All s ys tem s  m u s t  fu n ct ion  n orm a lly a t  

eleva t ion s  u p  to 92 0 0  ft . a b ove s ea  level, excep t  for  th os e s ys tem s  a s s ocia ted  with  th e 7 0 0  VDC 

3
rd

 r a il elect r ic p ropu ls ion , wh ich  m u s t  fu n ct ion  n orm a lly u p  to a n  eleva t ion  of on ly 10 0  ft . 

a b ove s ea  level. 

2.5 Carbody 

 All exter ior  doors  b e des ign ed  to p reven t  in gres s  a n d  b u ildu p  of s n ow a n d  ic e. 

 Ca b com p a r tm en t  s h a ll h a ve p os it ive a ir  circu la t ion  a n d  fres h  a ir  ven t ila t ion  to p reven t  

th e en t ra n ce of d u s t , s a n d , fu m es , liqu id s  or  p r ecip ita t ion  in to th e locom ot ive ca b  with  

doors  a n d  win d ows  clos ed .  

 Elect r ica l com p a r tm en ts  s h a ll be ven ted  pos it ively to exclu d e d u s t  a n d  s a n d . 
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 En gin e com p a r tm en t  ven t ila t ion  a ir  s h a ll be filtered  with  in er t ia l filter s  a n d  h a ve a  

pos it ive p res s u re to p reclu d e d ir t , r a in  a n d  s n ow in ges t ion .  

 Fu el ta n k  s h a ll b e com p a r tm en ta lized  with  n ot  les s  th a n  fou r  com p a r tm en ts .  

2.6 Electrical 

 Equ ip  locom ot ives  with  MU (p u s h  – pu ll) con t rol t ra in lin e ju m p er  ca b le.  

 Provide b len ded  dyn a m ic bra k in g in  a ll m odes . 

 Provide Hea d  En d  Power  (HEP) ca pa city of 80 0 k W @ a t  100% du ty cycle. 
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3.0 Summary 

Th is  requ irem en ts  d ocu m en t  s p ecifies  th e requ irem en ts  for  a  du a l m ode locom o t ive 

powered  eith er  by a  d ies el en gin e or  3
rd

 r a il elect r ica l p ower . Sp ecific requ irem en ts  for  a  

pa r t icu la r  ord er  a re to be d ocu m en ted  in  Ch a pter  2 3  Cu s tom er  Va r ia b les  of th e 

s pecifica t ion . As  fu tu re m a rk ets  for  a  gen era l d u a l m ode locom ot ive expa n ds  a n d  

tech n ology evolves , a  poten t ia l fu tu re d u a l m ode d ies el-elect r ic a n d  AC ca ten a ry 

locom ot ive m a y b e develop ed  on  a  com m on  p la t form  with  th e du a l m od e d ies el-elect r ic 

a n d  3
rd

 r a il locom ot ive. Exa m ples  of s p ecific requ irem en ts  for  p oten t ia l fu tu re com m on  

p la t form  locom ot ives  cou ld  be ca ten a ry vers u s  3
rd

 r a il, DC vers u s  AC elect r ica l s u p ply, 

a n d  volta ge a n d  frequ en cy requ irem en ts .  It  is  fu r th er  recogn ized  th a t  th e ch oice of 

elect r ica l s u p ply, e.g. h igh  volta ge AC or  m ediu m  volta ge DC, m a y requ ire t ra deoffs  in  

top  s peed  to m a in ta in  s a t is fa ctory t ra ck  im p a ct  forces .  
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Appendix A: Table I: Passenger Train Access to New York City 

 
Park Ave n ue  

Tunn e l  

No rth  Rive r 

Tunn e ls  

Eas t  Rive r 

Tunn e ls  
Em pire  Tunne l  

Eas t  Side  

Ac c e s s  

Tunn e l 

Ye ar In  

Se rvic e  
18 76/ 19 07

1
 19 10  19 11  19 91  

 
201 6

1 1
 

Num be r o f 

Trac ks  
4  2  4  1  2  

Maxim um  

Equipm e nt  

He ight  

14 '-1 0" 14 '-8 "
5
 14 '-8 "

5
 14 '-8 "

5
 13 '-6 "

1 2
 

Maxim um  

Grade  
3.0 % 2 .0 % 1 .5 % 2 .0 % 3 .2 5% 

7 0 0 VDC 3 rd  

Rail 
Un der-ru n n in g Over-ru n n in g

6
 Over -ru n n in g Over-ru n n in g 

Over-

ru n n in g 

1 2 k VAC 

/ 2 5  Hz  

Cate n ary  

No Yes  Yes  Yes  No 

St at ion  

Se rve d 
GCT NYP NYP NYP GCT 

Se rving 

Railroad 
MNR /  AMTK

2
 AMTK /  NJ T AMTK /   LIRR AMTK LIRR 

Dis patc h in g 

Railroad 
MNR AMTK AMTK AMTK LIRR 

Se rvic e  

Te rrito ry  

North  to MNR 

Hu ds on , Ha r lem  

a n d  New Ha ven  

Lin es
3
 

AMTK s ou th  to 

Ph ila delp h ia  

a n d  poin ts  

s ou th  a n d  wes t ; 

NJ T wes t  to New 

J ers ey
7
 

AMTK n or th  to 

Bos ton  a n d  LIRR 

Ea s t  to Lon g 

Is la n d
9
 

Nor th  to Alb a n y 

a n d  poin ts  

n or th  a n d  wes t
1 0

 

Ea s t  on to 

Lon g 
 

Is la n d  

Dual Mode  

Loc om o t ive

s  

P3 2AC-DM 

[DC] 

ALP-4 5DP
8
 

[AC] 

DM30AC 

[DC] 

P3 2AC-DM 

[DC] 
Non e

1 3
 

Dual Vo lt age  

(DC/ AC) 

Equipm e nt  

M-8 (EMU)
4
 Non e Non e Non e Non e 
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A.1 Notes to Table I 

1 . Th e Pa rk  Aven u e Tu n n el wa s  elect r ified  in  1 90 7  with  700  VDC u n der -ru n n in g 3
rd

 r a il.  

2 . As  a  s ta n d in g proced u re, Am tra k  u t ilizes  Metro Nor th  Ra ilroa d’s  Pa rk  Aven u e Tu n n el to 

Gra n d  Cen tra l Term in a l a s  a  detou r  rou te in to New York  City wh en  th ere is  a  p rob lem  

with  th e Spu yten  Du yvil d ra wbr idge on to Ma n h a t ta n  Is la n d  or  th e Em pir e Tu n n el in to 

Pen n  Sta t ion .  

3 . Metro Nor th  Ra ilroa d  op era tes  du a l m od e P32 AC-DM locom ot ives  between  Gra n d  

Cen tra l Term in a l a n d : Pou gh keep s ie & Wa s s a ic, NY; a n d  Wa terb u ry & Da n bu ry, 

Con n ect icu t .   

4 . Th e M-8  Elect r ic Mu lt ip le Un it  (EMU) is  DC/ AC “d u a l volta ge” equ ip m en t  a s  it  ca n  

op era te on  70 0VDC 3
rd

 r a il from  GCT to ju s t  ea s t  of New Roch elle on  th e MNR New 

Ha ven  Lin e, wh ere it  ch a n ges  over  to opera te on  12 .5 k  VAC/ 6 0  Hz ca ten a ry power  to 

New Ha ven .  It  h a s  th e ca pa bility to opera te on  Am tra k’s  2 5 kVAC/ 6 0Hz ca ten a ry p ower  

ea s t  of New Ha ven . 

5 . Am tra k ’s  Nor th  River , Ea s t  River  a n d  Em pire Tu n n els  a ll h a ve a  m a xim u m  equ ipm en t  

h eigh t  of 1 4’-8 ”, wh ich  is  con s is ten t  with  AMTK’s  Clea ra n ce Dia gra m  D 05 -1 3 55  for  

s in gle level equ ipm en t  ca pa b le of u n res t r icted  opera t ion  on  th e Nor th ea s t  Cor r id or .  

6 . Th e over -ru n n in g 7 00 VDC 3
rd

 r a il in  th e Nor th  River  Tu n n els  exten ds  to ju s t  s ou th  of 

th e tu n n el p or ta l in  New J ers ey.  It  is  for  em ergen cy u s e on ly; it  will n ot  s u pp or t  d a ily 

op era t ion  with ou t  exten s ive reh a b ilita t ion  a n d  th e con s t ru ct ion  of a  n ew p ower  

s u bs ta t ion  in  New J ers ey.   

7 . Am tra k  op era tes  it s  Nor th ea s t  Cor r idor  s ervice a n d  lon g-d is ta n ce s ervice s ou th  towa rds  

Wa s h in gton , DC a n d  beyon d . New J ers ey Tra n s it  opera tes  com m u ter  ra il s ervice u s in g 

EMU’s  a n d  elect r ic locom ot ive h a u led  t ra in s  to va r iou s  lin es  in  Nor th ern  New J ers ey.  

8 . New J ers ey Tra n s it  h a s  ta ken  d elivery of th e fir s t  of 36  tota l ALP -4 5 DP d u a l m od e (AC) 

locom ot ives , with  d ies el a n d  both  12 kVAC/ 2 5Hz & 25 kVAC/ 6 0 Hz elect r ic p ower  

ca p a bility.  NJ T in ten d s  to s erve n on -elect r ified  lin es  in  n or th ern  New J ers ey in  d ies el 

m ode a n d  t ra n s fer  to elect r ic opera t ion  u n der  ca ten a ry on  th e Nor th ea s t  Cor r id o r  

th rou gh  th e Nor th  River  Tu n n els  in to Pen n  Sta t ion .  Mon trea l’s  Agen ce m etrop olita in e 

de t ra n s p or t  (AMT) h a s  ordered  20  u n its .  

9 . Am tra k  op era tes  it s  Nor th ea s t  Cor r id or  s ervice n or th  to New Ha ven , Con n ect icu t , a n d  

Bos ton  Ma s s a ch u s et t s , a s  well a s  a  lon g d is t a n ce t ra in  to St . Alba n s , Verm on t .  LIRR 

op era tes  b oth  d u a l m ode DM3 0 AC locom ot ives  a n d  M-7  EMU’s  from  Pen n  Sta t ion  

th rou gh  th e Ea s t  River  tu n n els  in to both  n on -elect r ified  a n d  elect r ified  ter r itory on  Lon g 

Is la n d .  

10 .  Am tra k  op era tes  it s  Em pire Service n or th  a n d  wes t  to Alb a n y a n d  Nia ga ra  Fa lls  a s  well 

lon g d is ta n ce t ra in s : th e La ke Sh ore Lim ited  to Ch ica go, Illin ois ; th e Ma ple Lea f to 

Toron to, On ta r io; th e Adiron da ck  to Mon trea l, Qu ebec [s u p p or ted  by New York  Sta te]; 

a n d  th e Eth a n  Allen  to Ru t la n d , Verm on t  [s u p por ted  by Verm on t].  

11 .  Lon g Is la n d  Ra il Roa d  a n t icipa tes  th e com plet ion  of th e Ea s t  S ide Acces s  Tu n n el in  

20 1 6 .  It  will con n ect  to n ew lower  level t ra cks  a t  Gra n d  Cen tra l Term in a l.  

12 .  Th e Ea s t  Sid e Acces s  Tu n n el u t ilizes  th e lower  level of th e p reviou s ly con s t ru cted  6 3
rd

 

S t reet  Tu n n el u n der  th e Ea s t  River .  Th e u pp er  level is  for  s u bwa y u s e on ly, a n d  th e 

lower  com m u ter  ra il level wa s  des ign ed  with  a  ver t ica l clea ra n ce of 13 ’-6” for  u s e on ly 

by LIRR EMUs .  LIRR in ten ds  to u s e th eir  cu r ren t  fleet  of M-7  EMUs  a n d  th e fu tu re M-9  

EMU (in  des ign ).   

13 .  LIRR p la n s  to s erve Gra n d  Cen tra l Term in a l th rou gh  th e Ea s t  S ide Acces s  Tu n n el u s in g 

EMU’s  on ly.  LIRR’s  exis t in g fleet  of DM3 0 AC du a l m ode (7 0 0VDC over -ru n n in g 3
rd

 r a il) 

locom ot ives  will n ot  clea r  th e tu n n el; a ccord in gly, LIRR h a s  n o p la n s  to u s e th em  in  th e 
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fu tu re.  Pa s s en gers  d es t in ed  to n on -elect r ified  ter r itory will ch a n ge a t  in term edia te 

s ta t ion s  to t ra in s  p u lled  by s t ra igh t  d ies el locom ot ives  to rea ch  d es t in a t ion .  

A.2 Glossary of Terms used in Table I 

AMTK Am tra k  (Na t ion a l Ra ilroa d  Pa s s en ger  Corpora t ion ) 

LIRR Lon g Is la n d  Ra ilroa d , a  s u b s id ia ry of th e Metropolita n  Tra n s por ta t ion  Au th or ity , a  Sta te 

Au th or ity wh ich  is  in depen den t of th e New York  Sta te Depa r tm en t of Tra n s por ta t ion . 

MNR Metro Nor th  Ra ilroa d , a  s u bs id ia r y of th e Metropolita n  Tra n s por ta t ion  Au th or ity. 

NJ T New J ers ey Tra n s it  Ra il Op era t ion s , a  s u bs id ia ry of NJ  Depa r tm en t of Tra n s por ta t ion .  

GCT Gra n d  Cen tra l Term in a l is  a  s tu b -en d  s ta t ion  a t  loca ted  a t  4 2n d  Street  between  Pa rk  

Aven u e a n d  Lexin gton  Aven u e in  New York  City.  Th e Pa rk  Aven u e Tu n n el term in a tes  a t  

GCT.  Th e exis t in g lower  level t r a cks  a t  GCT h a ve a  m a xim u m  gra de of 3%.  Th e n ew Ea s t  

Side Acces s  Tu n n el will term in a te a t  a  yet  lower  level of t ra cks  u n der  GCT; th e m a xim u m  

gra de of th is  tu n n el is  believed  to be 3 .25 %.  

NYP Pen n s ylva n ia  S ta t ion  ("Pen n  Sta t ion ") is  a  th rou gh  s ta t ion  loca ted  between  33rd  a n d  34 th  

Streets  a n d  between  7 th  a n d  8  Aven u es  in  New York  City. Pen n  Sta t ion  is  loca ted  between  

th e Nor th  River  Tu n n els  on  th e wes t  a n d  th e Ea s t  Rive r  Tu n n els  on  th e ea s t . Th e Em p ire 

Tu n n el from  th e n or th  wa s  con s tru cted  over  th e Nor th  River  Tu n n els  a n d  en ters  th e wes t  

s ide of Pen n  Sta t ion  s ou th  of th e Nor th  River  Tu n n el p or ta ls .  

ALP-4 5 DP Th is  is  a  Bom b a rd ier  3 60 0  Hp d ies el-electr ic locom ot ive wh ich  opera tes  from  eith er  

12 kVAC/ 2 5Hz or  2 5k VAC/ 60Hz AC ca ten a ry with  th e d ies el p r im e m over  s h u t  down . NJ T 

h a s  on e on  h a n d , on e a t  th e AAR TTCI fa cility in  Pu eb lo for  tes t in g, a n d  a  tota l order  of 3 6 .  

AMT, th e com m u ter  r a il a gen cy in  th e Mon trea l m etrop olita n  a rea  h a s  1 0  on  order .  

DM3 0 AC Th is  is  a n  EMD 30 00 HP d ies el-electr ic locom otive wh ich  opera tes  on  7 00 VDC over -ru n n in g 

3rd  r a il with  th e d ies el p r im e m over  s h u t  down .  LIRR h a s  a  fleet  of 2 3 .  

M-8  Electr ic Mu lt ip le Un it  (EMU) equ ip m en t powered  by both  7 00 VDC u n der -ru n n in g 3 rd  ra il 

a n d  1 2 .5 k  VAC/ 6 0  Hz ca ten a ry power .   

P3 2 AC-DM Th is  is  a  Gen era l E lectr ic 3 20 0  HP d ies el-electr ic locom ot ive wh ich  opera tes  on  7 00 VDC 3rd  

ra il with  th e d ies el p r im e m over  s h u t  down .  MNR h a s  a  fleet  of 3 1  wh ich  opera te on  th e 

u n der-ru n n in g 3rd  ra il; AMTK h a s  a  fleet  of 18  wh ich  opera te on  th e over -ru n n in g 3rd  r a il.  
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FRA Dis cla im er  Sta tem en t  

All equ ipm en t for in tercity  pas s en ger ra il opera tion  m us t, a t a  m in im um , com ply  w ith  the curren t 
Fed era l ra ilroad  s a fety  law s  a nd  regula tions  con ta ined  in  S ubtitle  V of Title  4 9 , U.S .C., a nd  

Chapter II, S ub title  B  of Title  4 9 , C.F.R., tha t are applicab le to pas s enger equ ipm ent.  Any  
provis ion  in  th is  s pecifica tion  th a t exceed s  or is  con trary  to a  requirem ent of the ex is tin g Fed e ra l 

ra ilroad  s a fety  law s  or regu la tions , or both , d oes  n ot cons titu te  a n  a m en d m ent to thos e law s  an d  
regula tions  in  any  w ay . 

The us e of th ird -pa rty  s ta nd ard s  or s pecifica tions  in  th is  s pecifica tion  d oes  not crea te a n  
exem ption  from  com ply in g w ith  a ny  applicable  Fed era l law  or regu la tion .  Before a ny  equ ipm ent 
s upplied  pu rs u a nt to th is  s pecifica tion  th a t is  not in  com pliance w ith  applicab le Fed era l law  or 

regula tion  ca n  be opera ted  in  the U.S ., an  appropria te w aiver m us t be obta ined  from  FRA’s  
Railroad  S a fe ty  Boa rd . 

FRA cons id ers  the id en tifica tion  of com ponen t s uppliers  an d  a ny  other com m ercia l en tities  w ith in  
th is  s pecifica tion  as  being illus tra tive to help d es cribe expected  perform a nce, a nd  d oes  not 
cons titu te  a  recom m end a tion  or prod uct end ors em ent by  FRA . 

 

 


