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The Honorable Reed Hundt
Chai~

Federal ca.aunlcations Ca-atssion
1919 M street, N.W.
W.ebinqton, D.C. ~55"

Dear Chau.an 1Iundt:

The Federal Railroad AdIIinistratian (I'RA), on behalr ot the
secretary of Transporution, 1s responsible for oarryinrJ O'it
varioue statutory responsibiliti.. concerning railroad safety
and ot:ber aattere a~fect:ift9 railroad operations.

The ntA i. t ..illar vith the prop08al of the Federal
Co_unieatlona ee-i••ion (l'CC) in the pendinq .otice of
Proposed Rul....kinq (NPRK), 7 FCC Reel. 1105 (1993). Beca~.

the railroad industry in the united sutes 1. _ ..jor user of
radio coaauni~tloft. equipaent operatinq on hllqUellcies that
are tbe sUbject of ~a Pee'. apectrua r.t~iDg proceedlnq, the
FRA has .. si9J\ificant interest ift th... pro~l••

In sept_her 1993, a. part of the Rail Sat.t:y ~forc-..t and
Review Act. (PL 102-1~5), conqr_. requirM an ..........t and
review of the potential for advancec1 train control syst_
provictinq potJitive train ••paration vllieb would be
interoperable a.ncl coapat1ble o~ all railroada 1ft IIortb
America. This raport wll1 be forwarded to ConlJre•• during
July 1994.

P'RA's work on this .tudy confiraed that. voice &lid data radio
cap_billtl_ are _ential to railroad satety, a point that the
Co_i..ion ba. 10nq r8COCJ1li.ed. !'hat. dapenclance vill increase
as tbe rallroact.. play a growing role in the natiem.l
transport.ation sywt...

Rai lroad. provide over ODe billion ton .il•• of transportation
service .ach year. The si911ifiellnt. CJrowth of intazwoda1
service i. ruulting iD biqb.er train ~ecIs .nd ~r. f'reqUent
train aov..-nu. '!be 1JIportanee of cc.auter rail service i.
continuin9 to grow •• .treats aDd biCJtlvays beea- .ora
conge.ted and Cl..n Air Act requlr-..t.a '-9in to lDf1uanc.
local traJWPOrt.tion planner. tbrCMMJh the Ifttanadal surfae.
TransportatioD Btficiency &ct. f'\Irtber,~.~nt of
Transportation i. coaa1ttecl to prWlOtiDcJ bigll speed rail •••



viable aJ.tem.tive for "'or corr14on .nct to ..tabl1Mlnq
vcr lei cia.. pa...",er _rvice tbroQ9h tile *t10nal ..111:CNId
.......r Ccn:poration (btrall:).

Thou9h ~t freitht railroad8 aN priva~el, 0¥D8CI, tbey
constitute an l~rtAnt national ....t, becauae they offer
envlronaantally SOQnd And tuel-efficient altern.tiv•• to
increaeed conqe.tlon in otber .Ode. of tr&ft8POrtatlon.
Utilizinq this l~~nt tr&n8portatioft capacity s.fely viII
require a ~vier reliance CI\ ee-aunicatiOl1 aDd control
runctions ualnq radlo frequenci.. a. key linkA,e. Publicly
apoa.orecl COIIaUt;.er and pa_~ .ervice vil.l c1apeDCI eYeft lIGre
he.yjly on tboee function., becauae of tJle crit.ical nature of
safety requireaent. and the clenaity ot ran operationa in ..jar
urban KMS.

P'RA i. avare t:bat the eo-l••ion i. exploring optio.. ~or .ore
efficient WIe of aVil lIable radio t~enc:y spectra, and we
appreciate the iaportance of this etfort tor all user.,
including transportation operator.. Hovever. we are conc:arneclI
~t tbe proposed r.faraing plan •• initially conceived would
have the following DD1Jrtendad oonaequencetl: (1) increasa
interference to rai l.road usu. by placing nanrailroecl uaers Oft
very closely .paced adjacent cbannels interleaVed with railroad
channels; (l) ca.plicata frequency aanag..-nt by intarjactiag
third perti.., and (3) unneceaaarily li.llit ~city for ata
co_unicationa.

Voice radig iDtortereye and ....trua MMg27Ppt. Adjacan~
channel iDterterence and conqeet:lon of available frequeDCies
are an 1.port.aJlt pu.blic aAfety concern beca... railroacle rely
upon raclio COIIalIlic:ation to IIe.ftd train .""....t autboritl.a •
..ergency varni,., and requ..u for~ reapall".
IlaviDCJ ready aeee.a to thi. caaauniCAtioa .-Ii.. and .voidinq
conllictiDg trangia.iona tM~ can lead to c:anhaioa or
operational error u very .ucb ill the inure.t. of ~ities
thrOUCJh .tell raiho.eta operate a. well .. rail ~~.

P'RA UE'9f'. cautiaa in the a.1grat1on to ~re narrow cluuu.l
centers, with eaob atep taken oaly a. t-ecbaolOlY aftd ita
application are ~n.'t.ra~ecl to be readY. J'\Irtber, appropriate
consideration 8bould be 9iven to atili••~ioa ofaxi~iD9 rail
equipwmt, including radio ~a.n8a1aaion 1.c111t1.. loeatad
alolJl) 145,000 ail.. of tbe ..tional rail .,.tea. Pr_~

expenditur.. OD rep1a-=-nt of equi~ vill reaul.t in higher
charqes to rai I ahipperw or rectuct!cma in cap!tal outlay. tor
other Nlfety-rela9allt~, .uc:b .s raDeval of track or
replaee.ent o~ rolling ~ock.

The Association of ~ica.D Railroad. proviclea • uaatul aarYice
in MnaCJing ..siqned railroad frequenciea, -.king ad1ua~ta

as necuaary to _t the cbanqiDJ needa of the Incluatry. '!'his
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ensur•• a bl~ deqra. of ca.patlbillty of railraed radio
equlplleftt aDd PCOllP~ .cl1ustaen~s tfb.n new Mev1.. ltI
.stabliabed or ..i.~ift9 railroad...rqe. aailroede ~.t be
qiven the tool. required to MrVice the public iJrter~. n.
Co_l.sion'. continued .utbori~tion of t.he ..Uroad bclio
Service i. t.perative.

Data radio ctplcity. Los. of lira and property continues to
occur on the railroada •• a r_lt of the fact tha~ po.itive
traiJl control .y.~ are not widely cleplored. rItA i.
encouraged ~t t:.IIia rallrc.cla are actively nplorlnq
i.pl...nutiOll of ea-w'nication-baaed t:w:b.nol09i.. tUt: provide
~ltlve t.r,a conuol at ...... a.ff'ordahle coet and ••• part
of systeM tbat. can altIG IIAIw ~ railrOAu .... efficient.
Tbe co_i••ion baa t'oetU'ed the.. de".los-enta .., allocat.iD4
(5 channal pairs in t::he 100 IIIb band for u.e by Advanc:ed Train
COn~rol sYa~_.

The railroacs. are nov belJinninq to acti"nly u~ilhe the..
trequenc:i_ tor IN.i.... purpo... that "ill be critical to
off.etting tlIe CCHlU of aaf.ty applicationa. Concern i.
ari.ioq tIwIt c.paci~y ..y be a liaitinq factor. b a resUlt,
railroad. are exploring the use of the 160 1IIIz frequenci.. for
data. as vell a. voic., to suppl..-nt the ATCS frequencie•.

FlU. is advi.ed by the Iastitut. for TelecOMWlicatiOlUl Sciences
that there 1. si4Jllifica.at r ..aon to be concerned by the
refara.in9 propoNl to tba extent; it would even~ually narrow
band. "idtba to 5 IdIa and interleav. noDra1lrCMld _.... 'lbi.
could pr.".at rai1.roada t~ w.ing two or IIOre adjacem:
channel. to tr..-it; lArqe quantities of cat. needed for train
control and ot.her purpoe... Sbauld this occur, the railroads
.1ght elec* not. to 1I'av_t in c~unicatlan-b&.edtrain control
ay.te_; ADd the intra.tructure coats of .cre tracUtional
syst_ would likely be probibi~ive t'or 1I08t application•.
Consequently, the induatry would continue ~o e.xperienc:e
colli.lona, owr.peed deral1-.nta and other accident8
preventable tbrougb poe1tive traia control.

PRA i. currtlfttl.y varkill9 with the union Pacific bl1road and
the Burlington Jrortllarn Railroad Oft a t ..t progr.. to
d.-onatrate ~iti.. tra1D control us1nc) cc.aunicatlan
plattora- in botb the URP and YRP s~r.. I'RA vill alao be
prOllOt:1ng s-c-lti". train control thrOUCJb the next.~ation
high 8peecl rail prograa. It i •• priority goal of the FaA to
promote v1despr_d application of ~it.i.e tra1.ft coDtrol by the
year 2000. ftle availability ot hiqhly capable data radio will
be critical to tbe...rrort•.
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'inally, I want to ertend .-y thank. to the suft of the
Ca.aiaaioD tor briefing YRA .t4ff &nd belp1ng U8 tv ~1D •
bett.ar underatandinq of the Uporun~ .ffar~ ill vtaich you are
encJa9N. It i. O\K' bop. that our COUleI\ts vill ...1st the
c..-i..loll in IIOV1.1WJ forward in _ch a way that prOCJr". caD be
..de both vitb respect to transport.tioD safety a..nd the
efficient use of r6dio frequency .pectra .

• •• 1Io1itorl.
nlstrator

cc: Ralph Baller
Chief, Private Radio Bureau

.Ja.apll Levin
Chief, Policy and Plana arancb

Doron rertiq
£conoaiat, Policy and Plan. Branch
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Administration

Jl B 1994

The Honorable Albert Gore, Jr.
President of the Senate
Wa.hinqton, D.C. 20510

Dear Mr. President:

~ seventh St., S.W.
WlShlngton, D.C. 20510

Pursuan~ to the authority delegated to .e by the Secretary of
Transportation, the Federal Railroad Administration (FRA)
submits the enclosed report on "Railroad Communications and
Train Control," as required by the Rail Saf.ty Enforcement and
Review Act, Public Law 102-365. This report r.sponds to the
Congressional mandate to a..... saf.ty r.quir•••nt. r.lating to
radio communications, exi.ting advanc.d train control .y.tems
(ATCS), and potential Federal r.qulations requiring ATCS
compatibility and positive train control (PTC) to prevent
collision. in the railroad industry.

During the preparation of this report, FoRA began di.cu.sion.
with railroad., rail labor, and suppli.rs, in a c~operative

approach to addre.s the r.al safety challeng.s confronting the
industry. Th••• discu.sion. have alr.ady produc.d po.itiv.
action on the te.ting of PTC sy.tem., and I am confident that
such cooperative effort will be able to move PTC technology
forward towards FRA's high-priority goal of combining private
and pUblic .ector efforts to fost.r deployment of contemporary
PTC systems on high-risk rail corridors by the year 2000.

On behalf of the FRA, I am pleased with the encouraging vision
for the future outlined in this report. I look forward to
working with Congre.s to advance our shared objective of
improving safety in the railroad industry.

A copy of this report has al.o been sent to the Speaker of the
House of Repre.entative••

Sincerely,

~:!!/!;!f/!L~
Enclosure



u.s Deportment
of TransporTOTIOn

Federal Railroad
Administration

.U 8 t994

Admlnlltrator .aoo Seventh St., S.W.
Wa.hlngton, D.C. 20510

Th. Honorable Thomas S. Foley
Speaker of the House of Representatives
Washinqton, D.C. 20515

Dear Mr. Speaker:

Pursuant to the authority deleqated to me by the Secretary of
Transportation, the Federal Railroad Administration (FRA)
submit. the enclosed report on "Railroad Communications and
Train Control," as required by the Rail Safety Enforcement and
Review Act, Public Law 102-365. This report re.pond. to the
Conqres.ional mandate to a..... .af.ty r.quir..ents r.lating to
radio communications, existing advanced train control syst.ms
(ATCS), and potential Federal requlations requirinq ATCS
compatibility and positive train control (PTC) to pr.v.nt
collisions in the railroad indu.try.

During the preparation of this report, FRA beqan di.cussion.
with railroads, rail labor, and suppliers, in a cooperative
approach to address the real safety challenqes confronting the
industry. These discussions have already produced positive
action on the testinq of PTC systems, and I am confident that
such cooperative effort will be able to move PTC technoloqy
forward towards FRAt. high-priority qoal of combining private
and public .ector effort. to fo.ter deployment of contemporary
PTC systems on high-risk rail corridors by the year 2000.

On behalf of the FRA, I am plea.ed with the encouraging vision
for the future outlined in this report. I look forward to
working with Congre•• to advance our shared objective of
improving .afety in the railroad industry.

A copy of this report has also been sent to the Pre.ident of the
Senate.

S· cer:1Y• L;1t, I

Molitoris

Enclosure
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Executive Summary

INTRODUCTION

Recent tragedies in the railroad industry have again focused attention on the prospects for
improving railroad safety through enhanced radio communication and implementation of
advanced train control systems (ATCS). ATCS has the potential to prevent future accidents
such as the collision between multiple-unit commuter trains at Gary, Indiana, on January 18,
1993, in which seven passengers died, and the collision between trains of the Union Pacific
and Burlington Northern railroads at Longview (Kelso), Washington, on November 11,
1993, in which five employees lost their lives.

The Clinton Administration is strongly committed to improving safety on all modes of
transportation, and this objective is one of the seven core goals of the Department of
Transportation's Strategic Plan announced by Secretary Federico Pefia in January 1994. In
this report, the Federal Railroad Administration (FRA) expands on a Congressional mandate
to evaluate ATCS and enhanced radio communications and finds that positive train control
(PTC)--which, as a component of ATCS, can enforce speed and movement restrictions--is
nearing a point at which it can begin to be used on railroads to eliminate injuries and deaths
caused by train-to-train collisions. FRA recommends a series of steps to encourage the
implementation of PTC systems on high-risk rail corridors by the year 2000.

Both through the Association of American Railroads (AAR) and through individual
companies' efforts, the railroad industry has made great strides towards the development of
ATCS over the last twelve years. The AAR has developed technological standards to ensure
that equipment from different suppliers will be compatible, and certain railroads have
implemented basic ATCS technologies for purposes such as replacement of landline
communications. However, ATCS systems are not yet available in off-the-shelf form, nor is
much of the research and development necessary to full implementation completed.

In a departure from the past, FRA is working with railroad management, labor, and suppliers
in a collaborative effort that does not at this time require a fonnal regulatory proceeding but
still advances FRA's safety agenda. Consultations leading to this report have already
fostered concrete action on PTC: in May, the Burlington Northern Railroad and the Union
Pacific Railroad announced a joint v~nture to pilot-test a basic PTC system on their high
density lines in Washington and Oregon, including the site of the Longview, Washington,
collision. FRA will monitor and support this effort, and AAR will work with the railroads to
ensure that the new system will work with other ATCS-type train control systems.

FRA reviewed the costs and benefits of PTC, using accident prevention estimates developed
with the AAR and the Brotherhood of Railroad Signalmen and cost estimates provided by the
AAR. That analysis reveals that a requirement of universal PTC cannot be justified at the
present time based on accident avoidance alone. However, implementing PTC on major
corridors is an important safety objective. FRA's near-term goal is to identify corridors-
such as those which carry high traffic levels, passenger service, or hazardous materials--on



which PTC is important and justifies the cost. Should the results of this work indicate that
application of PTC to certain corridors would be cost beneficial, FRA would propose to
require its implementation on those routes.

Development of ATCS and PTC provides an important opportunity to improve railroad
safety, increase railroad productivity, and promote the development of new technologies with
commercial applications. FRA will continue its collaborative effort to ensure that the safety
technology of PTC and ATCS evolves and moves closer to full implementation. FRA is
confident that this new partnership will produce real advances towards PTC implementation.
In addition, FRA will progress its corridor risk analysis to determine if PTC is warranted on
particular categories of rail lines and propose any needed regulatory action to ensure this is
accomplished.

THIS STUDY

In September 1992, as part of the Rail Safety Enforcement and Review Act (pL 102-365),
Congress required the Secretary of Transportation to conduct an inquiry into the
Department's railroad radio standards and procedures. The Act required an investigation into
the effectiveness of radios in emergency situations; the effect of interference on safe
operation; ways in which technologies such as digital radio can be implemented to enhance
safety; and the status of ATCS. Congress also required an assessment of potential
regulations mandating that locomotives be equipped with radios allowing crews to
communicate with dispatchers and crews on other trains, and that radios be made available at
intermediate terminals; and a review of the potential for ATCS to provide positive train
separation which would be compatible nationwide.

On behalf of the Secretary, FRA conducted an inquiry which included extensive field
surveys, lengthy consultation with railroad management, labor, and suppliers, a review of
ATCS by the Institute for Telecommunications Sciences, and opportunity for public
comment.

POSITIVE TRAIN CONIROL SYSTEMS

Over the last decade, ATCS has been seen as the ultimate extension of the use of radio in
rail operations. Under ATCS, dispatchers would communicate with road crews via digital
radio signals to an on-board computer terminal, eliminating the need for voice-communicated
orders. The on-board terminal would be continuously updated with information including
speed limits, work in progress on the right-of-way, the location of the preceding and
following trains, and road and motive power conditions. ATCS would provide capability for
positive train control (PTC), through use of an on-board computer and communications links
to a control center. Under ATCS, the brakes would be applied automatically if necessary to
keep trains apart, enforce a permanent or temporary speed restriction, or stop the train short
of a switch not properly lined for that train or other known obstruction (such as on-track
maintenance equipment). At some point after much development and implementation, ATCS
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could replace existing signal and train control systems and facilitate the more efficient use of
existing rail lines.

It is possible to develop PTC technology that provides varying levels of operation, depending
on how much or how little of the current signal and control system is to be retained. It is
also important to ensure that PTC equipment is interoperable--that different systems installed
on different railroads can be used together, due to modem practices in which many
locomotives operate over other railroads' lines. A PTC system that is overlaid on existing
signal systems and provides enforcement of occupancy and speed restrictions can be referred
to as "basic PTC." A PTC system that is "vital" (has failsafe characteristics), and is capable
of replacing fixed block signal systems, can be referred to as "enhanced PTC."

Beginning in 1982, the AAR and the Railway Association of Canada (RAC) began
investigating ATCS and formulating standards for ATCS throughout the industry. The FRA
has found that the AAR is well advanced in its pursuit of standardized ATCS goals and
specifications, and that those specifications are at a high state of readiness.

As conceived by the AAR and RAC, "ATCS" is much broader than train control. The
ATCS communication platform can be used to replace landlines (pole line elimination), carry
work orders for placing and picking up cars at shipper locations, report information on the
"health" of an en-route locomotive to a maintenance facility, and perform other nonsafety
functions. However, many of these beneficial aspects of ATCS have already been
implemented through lower-cost separate systems, none of which has the capability to include
positive train control.

Contemporary PTC systems have the potential to improve management of train operations in
a variety of ways and at lower cost than conventional automatic train control systems.
Depending upon the technology employed, PTC technologies can:

1. Ensure positive train cmfol. This capability would override the engineer's controls
by braking the train when necessary to enforce speed restrictions, avoid collision with
other trains, or ensure that the train will stop short of a known obstruction. In
ATCS, an on-board computer would compare the location and speed of the train with
a constantly-updated database of train orders, work orders, and speed restrictions, and
would apply the brakes to stop or slow the train if the engineer made an error.

2. Maintain Oexible blocks. With advanced PTC capabilities, railroads will not have to
rely on fixed-length blocks and signals to keep trains separated safely. Different
trains have different stopping requirements, and routes that carry mixed traffic (heavy
commodity traffic; light, fast, intermodal traffic; or high speed passenger trains)
currently require all trains to maintain the minimum separation of the trains that take
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the longest distance to stop. Trains can be more closely spaced without impairing
safety, because each train's braking capacity is taken into account.

3. Enhance train m'D'rement. Under an advanced PTC system, train location is
known at all times at the central dispatching center. As a result, train pacing,
planning of meets and passes, and dispatching· of trains from terminals can be
managed with greater precision, improving fuel and crew utilization and gaining
valuable time available for roadway work between trains.

4. Improve acc;uraev in train rmpmpnjr,atioDs. Some forms of advanced PTC would
be implemented with on-board computers and digital radio contact. Through this
system, train orders and track warrants that are now sent by voice radio--spoken by
the dispatcher and copied down by the crew-would be transmitted from the central
dispatch computer directly to the displays of the on-board terminal, without the
potential for misunderstanding or miscopying.

5. Maintain constant communication. Certain forms of PTC technology will require a
virtually seamless digital radio contact (current radio contact still has some gaps
caused by terrain and other factors), and this capability together with digital
transmission of movement authorities will facilitate more efficient operation of trains.
An important side benefit is the availability of another means of sending emergency
messages, should voice radio communications not be established.

6. Provide information to the lOComotive enrjneer. In certain PTC technologies, the
on-board computer would give road crews a complete, continuously updated picture
of the track ahead, including switch positions, work in progress, and speed limits.
Like automatic cab signals, which would also be displayed, this kind of information
will assist the engineer in sound train handling.

The CostlBenefit Analysis of fTC

Working together, the AAR, the Brotherhood of Railroad Signalmen, and FRA developed an
estimate of accidents preventable through PTC systems. FRA and AAR then utilized AAR
estimates of cost as a basis for costlbenefit analysis of requiring the universal application of
PTC. These reviews indicated that the savings from PTC would not cover the costs of
installation.

FRA, AAR, and labor representatives identified 116 accidents between 1988 and August
1993 (5.67 years) which could have been prevented by a PTC system. Using the agreed
upon assumptions and the standard values that FRA uses to evaluate avoided fatalities, FRA
estimated that the savings from PTe would be approximately 534.5 million per year.
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AAR has estimated the cost of universal PTC at S843 million for a system providing only a
warning to the crew (without automatic braking) to Sl.l billion for a system replacing
current signals altogether. A PTC system providing enforcement of movement limitations
using information largely gathered from existing signal systems (where available) was
estimated at 5859 million.

While a universal PTC requirement could not at present be warranted on the basis of cost
and safety benefits alone, the benefits of PTC may justify the costs in certain corridors with
certain characteristics, including the presence of passenger trains, hazardous materials, or
higher levels of congestion. Similarly, further development of PTC technology may result in
cost reductions or increases in benefits that may make universal application practical in the
future. Thus, FRA will continue to support PTC research, development, and implementation
in a number of ways.

Positive Train Control and_FHA's 'Ied1nololY Goals

Secretary Pefia has made promotion of technological development one of the seven core goals
of the Department of Transportation. Assisting and leading the development of PTC
technology is a major way in which DOT can make use of technological innovation to
improve the Nation's infrastructure and increase American economic competitiveness.

Enhanced PTC technology can advance each of the three primary goals of the FRA's
Research and Development program:

1. Improve railroad safety. PTC enforcement capability promises virtually to eliminate
main line collisions, overspeed derailments, and accidents involving roadway workers
and their equipment operating under specific authorities.

2. Improve railroad productiyity. After decades of downsizing to avoid the costs of
excessive track capacity, recent growth in rail traffic has begun to strain the capacity
of certain high-traffic rail corridors. Enhanced PTC makes possible more precise
scheduling of train movements, effectively increasing capacity. Increased capacity
will make possible additional rail commuter service in regions where freight traffic is
heavy and excess rail lines are not available for dedicated use, and reduce delays to
the host railroad's freight operations, holding down the costs passed on to commuter
service funding agencies. Freight railroad companies will also have additional
flexibility to accommodate the growth of time-sensitive intermodal freight service.

3. Facilitate the introduction of high speed mund trallSJKutation in the United
S1B.t§. By continuously maintaining automatic oversight of train movements,
increasing track capacity, and allowing dispatchers safely and efficiently to handle
trains going at vastly different speeds, PTC will improve the financial feasibility of
upgrading existing corridors to handle high speed service safely.
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Development of next-generation PTC technologies will also provide opportunities for
defense-related industries to team with established rail suppliers and convert defense
technology to commercial production. Once demonstrated and accepted, communication
based PTC technology will have a potential market including every railroad in North
America and elsewhere in the world, and related technology will have applications for every
mode of transportation and the military.

ERA ActiOPS:

This study has determined that the AARIRAC ATCS specifications provide a sound basis for
further development. Although costlbenefit analysis does not presently support requiring the
installation of basic or advanced PTC on all railroads, this study has found significant
potential benefits of PTC systems and advanced PTC research and has identified the need to
take several actions. Specifically, FRA will--

• Conduct a risk assessment to determine which conl1entionol rail corridors 11UIy
wamznt application of PTe technologies; and dnelDp pmposed sqfety stllndDrds
consistent with the findings.

FRA will begin a risk assessment study to determine which corridors could benefit
most from PTC. For FY 1995, FRA has requested $400,000 for the first year of a
two-year effort to develop a model to evaluate PTC safety needs on major rail
corridors. While requiring universal application of PI'C would not be cost beneficial
under present conditions, certain corridors may reap greater benefits from PTC
application than the national rail system as a whole. For instance, lines carrying
heavy passenger or hazardous materials traffic may experience greater risk with
respect to frequency or severity of a preventable accident.

• Monitor and provide techniClll support for implementlltion of II basic PTe system
test bed on heavily used freight and Amtrak lines in the States of Washington and
Oregon.

FRA will talce an active role in monitoring and providing support for the test of basic
PTC technology by the Union Pacific Railroad (UP) and Burlington Northern
Railroad (BN) on approximately 600 miles of railroad in the States of Washington and
Oregon, some of which is jointly operated. This system will use radio
communications to integrate PTC into current traffic control systems and automatic
block systems. Unlike ATCS, however, it will use the Global Positioning System to
determine train location, and both UHF and VHF data radio will be employed.

• Support Amtrak's enhancement of its automatic tmin control system for the
Northeast Corridor (NEC); issue performance criteria for operations to 150 miles
per hour.
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Beginning with NBC territory from New Haven to Boston, Amtrak is modifying its
cab signal/automatic train control system to provide additional cab signal aspects,
enforce civil engineering speed restrictions, and enforce positive stop at key control
points. The Amtrak system differs from ATCS in three crucial ways: it will be an
enhanced cab-signal system, using nine signals to authorize movement, rather than
orders transmitted to an on-board computer; it will be based on electronic codes
transmitted through the rails, rather than by radio; and the positive train stop and civil
engineering speed enforcement features will be based on passive wayside
transponders. One of FRA's main interests in this application of PrC technology will
be its impact on safety and traffic capacity in a high-speed passenger corridor that
also handles large numbers of commuter trains and some freight. FRA is the funding
agency for the Northeast Corridor Improvement Project, which will support this
signal system enhancement.

FRA is also responsible as a regulator for the safety of signal and train control
systems and must specially approve such systems for high speed operations. FRA
will commence a proceeding to specify performance criteria for the new NEC signal
system incorporating PrC technology.

• Promote and develop tulvanced PTe technology as an element of the Nat
Generotion High Speed RJJil Program.

Working in partnership with State and private interests, FRA will invest strategically
in a demonstration of advanced PrC technology on a specific high speed rail corridor.
The demonstration project will apply communications-based technology that is
interoperable with PrC systems planned for freight rail corridors to mixed freight and
high speed passenger service, verifying safety performance characteristics and refining
system features that can enhance corridor capacity and traffic flows.

The first phase of this effort will be the demonstration of communication-based Pre
enforcement, and improved on-board information delivery and display, suitable
eventually to permit high speed operations, and initially involving parallel operation
of an existing signal system with suitable attributes. In later phases of the project,
flexible block capabilities may be explored.

• Wort with other DOT agencies and the Advanced Research Projects Agency
(ARPA), Department of Defense, to promote integration of defense technology into
PTe systems.

FRA will aggressively pursue opportunities for partnership among ARPA, DOT
agencies, the railroad industry, rail suppliers, and defense industries to explore and
help advance innovative technologies that can enhance the capability and affordability
of interoperable PTe systems.
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• Wort clostly with the AAR to enlllrr t1uIt AAR's openlU'Chilecturr tlpproach for
uni"ersal compatibility mlUlins ef/ecti"e and thot stilndDrds meet safety needs.

In today's railroad industry, where many locomotives and trains run across company
boundaries, the safety benefits of PTC will be lost if incompatible systems are applied
by different railroads. FRA will promote the use of flexible industry standards so
that all systems will improve safety on all railroads.

FRA will continue to work with AAR committees and task forces considering further
development of ATCS or successor industry standards.

• &tend FRA's partnership with the Federal Highway Administration (FHWA) on
highway-rail grade crossing Slifety to work together morr closely in pltmning for
inlemperability between PTC technology and InteUigent Vehicle Highway Systems
(IVHS).

PTC technology can and should be made compatible with IVHS technology so that
trains and road vehicles can use the same equipment to detect each other at grade
crossings as they do to detect other trains and vehicles. The Vehicle Proximity
Alerting System (VPAS), being developed as part of IVHS by FHWA, has this
potential to interface with ATCS. The VPAS is intended primarily for use by priority
vehicles such as school buses and emergency vehicles, at passively equipped grade
crossings; it would also provide reinforcement to standard warnings at crossings
equipped with active warning devices.

FRA and FHWA will seek to combine IVHS and ATCS research on this subject. The
FRA's Office of Railroad Development and FHWA are working to evaluate proximity
alerting technologies, and are planning to use the Transportation Test Center to
evaluate invehicle train warning technologies at grade crossings. For FY 1995, the
Department's budget request of 512.5 million for technology development in the area
of positive train control and grade crossing technologies (under the appropriation for
next-generation high speed rail) includes an emphasis on linking IVHS and ATCS for
use on high speed rail systems.

• AlUIlyu and eWJ1Ul1te de"elopmg technology pertinent to PTC to dete1Tlline its impact
on Slifety.

As railroads and suppliers have already begun to develop technology related to ATCS,
FRA should evaluate these emerging technologies and analyze their impact on safety.
For FY 1995, FRA has requested 5250,000 for the analysis of microprocessor-based
train control, and $400,000 for the analysis of ATCS technology already in place.
A clear focus on software and hardware issues will help lay the foundation for
performance standards and support development of PTC technology.
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Time Line:

The FRA's goals for PTC research and implementation are as follows:

FY 1294:

• Monitor and support development of BN/UP test bed.

FY 1995:

• Initiate a project to test enhanced PTC technology that is interoperable with
industry-standard technology on a high speed rail corridor. Select corridor.
determine technical approach. and begin system implementation.

• Begin two-year project to evaluate which conventional rail corridors are prime
candidates for implementation of PTC by developing a risk assessment model.

• Initiate and complete a proceeding for an order or rule of particular
applicability for NBC system cab/signal automatic train control system with
added PTC features.

• Evaluate results of the AAR findings and report on ATCS (expected in
December 1994); provide assessment to AAR Board of Directors.

• Complete initial evaluation in conjunction with FHWA of VPAS using the
Transportation Test Center to perform evaluation of candidate technologies.

• Study the safety impact of PTC technology and microprocessor-based train
control.

• Provide continuing support for AAR standards development to ensure
interoperability.

FY 1996:

• Continue development of project to test enhanced PTC technology on a high
speed rail corridor. completing basic safety verification of enforcement
features linked to existing signal system.

• Complete two-year project to evaluate which conventional rail corridors are
prime candidates for implementation of PTC.
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• Complete evaluation of BN/UP test bed, report on the lessons of those tests,
and work with the AAR to incorporate promising approaches into AAR
positive train separation framework (ATCS or successor specifications).

• Continue partnership with FHWA to ensure proper interface of IVHS and PTC
technology.

• Continue technical evaluations of PTC technology and systems.

• Provide continuing support for AAR standards development to ensure
interoperability.

IT 1997:

• Complete demonstration of an enhanced PTC system on the selected high
speed corridor. Implement in revenue service in FY 1998.

• Review conventional rail corridor risk analysis and, as appropriate, commence
rulemaking to require PrC on identified categories of rail lines. Include
development of generic performance criteria for improved train control
systems applicable to high speed and conventional rail service. Complete
rulemaking in FY 1998.

• Demonstrate IVHS and PTC interface for highway-rail crossing safety in
cooperation with selected railroads and trucking companies.

• Provide continuing technical support for the development and implementation
of PrC technologies nationwide, including development of AAR industry
standards to ensure interoperability.

By forming partnerships within the Federal Government and with industry, development and
demonstration of PrC technology can be achieved. As the technology becomes operational,
its value will be recognized. With wide deployment, PTC systems should become more
affordable, and barriers to further deployment should fall.

FRA believes that private and public sector efforts can be combined to foster deployment of
contemporary PrC systems on high-risk rail corridors by the year 2000. FRA will7lUlke it a
high agency priority to accomplish this objective.

RADIO COMl\fiJNICATIONS

FRA found that railroad radio communications are generally good and have been improving
since FRA's last major review of this issue in 1987. However, compliance with FRA
standards and procedures for voice radio communications is poor, and the inflexibility of
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FRA regulations may discourage compliance. Further, employee representatives continue to
report problems with radio equipment; and railroad companies fail to treat communication
systems as an integral part of safety planning and execution, resulting in lower levels of
maintenance.

FRA Actions:

As a result of the findings of this study, FRA will--

• Revise the Radio StaniJards and Procedures to make the regulations more flexible
and to promote improved compliance.

• Include in the proposed rule requirements that railroads provide suitable
communications capabilities between trains and dispatchers, and between locomotive
engineers and ground employees, and that back-up systems be estabUshed for
critical functions.

• Propose as a part of tJuzt rulemaking tJuzt each lead locomotive be equipped with an
operaJive nulio or suitable altemate communication equipment.

• Work with a "'4ior ITlilroad and its employees to implement tnznnnission 01
movement authorities by digital dllUl rtJdio, in lieu of voice rtJdio communictztions.

Time Line:

IT 1995:

• Initiate negotiated rulemaking to revise the radio standards and procedures,
including requirements for communication plans and compliance with those
plans.

• Work with a major railroad and its employees to pilot-test the transmission of
movement authorities from the central dispatch computer to the on-board
terminal.

FY 1996:

• Complete rulemaking to revise the radio standards and procedures.

• Complete system implementation of data radio to transmit movement
authorities on a major railroad.
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FY 1997:

• Conduct compliance reviews on major railroads to verify compliance with
revised requirements.

• Identify additional opportunities for transmittal of movement authorities by
more secure means.

These steps, taken together, will help ensure that radio communications are treated as an
integral part of railroad safety planning and execution.
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THE MANDATE

Section 11 of the Rail Safety Enforcement and Review Act (Public Law 102-365; September
3, 1992), entitled "Railroad Radio Communications," provided as follows:

(a) SAFETY INQUIRY.-The Secretary shall, within 18 months after the date of
enactment of this Act and in consultation with the National Railroad Passenger Corporation,
freight and commuter railroads, rail equipment manufacturers, and railroad employees,
conduct a safety inquiry regarding the Department of Transportation's railroad radio
standards and procedures. At a minimum, such inquiry shall include assessment of--

(1) the advantages and disadvantages of requiring that every locomotive (and every
caboose, where applicable) be equipped with a railroad voice communications system
capable of permitting a person in the locomotive (or caboose) to engage in clear two-way
communications with persons on following and leading trains and with train dispatchers
located at railroad stations;

(2) a requirement that radios be made available at intermediate terminals;

(3) the effectiveness of radios in ensuring timely emergency response;

(4) the effect of interference and other disruptions of radio communications on safe
railroad operations;

(5) how advanced communications technologies such as digital radio can be
implemented to best enhance the safety of railroad operations;

(6) the status of advanced train control systems that are being developed, and the
implications of such systems for effective railroad communications; and

(7) the need for Federal standards to ensure that such systems provide for positive train
separation and are compatible nationwide.

(b) REPORT TO CONGRESS.-The Secretary shall submit to Congress within 4
months after completion of such inquiry a report on the result of the inquiry along with the
identification of appropriate regulatory action and specific plans for taking such action.



CHAPfERI

Introduction

Preface

This report responds to the mandate of the Congress, contained in section 11 of the Rail
Safety Enforcement and Review Act, to conduct a safety inquiry on railroad communications
and train control and to report the results of that inquiry. The statutory mandate specifically
references the "... radio standards and procedures," FRA's regulations for voice radio
communications (49 CPR Part 220). The scope of those regulations is defined as the use of
radio communications in connection with railroad operations. Based upon this reference and
the specific areas identified by the Congress for assessment, FRA has focused this effort on
the safety of train operations. 1

Railroads provide approximately 37 percent of the freight transportation service in the United
States, logging over one trillion ton miles each year. Railroads also provide about 14 billion
annual passenger miles of intercity and commuter service each year. Despite occasional,
individually significant accidents, the railroad companies provide this service with a high
degree of safety.

As America becomes more densely populated and its existing highway system struggles with
limited capacity, the Nation will need rail transportation even more in the next century.
Whether the railroad companies are able to meet this challenge will depend on a wide variety
of factors, two of which are central to the subject of this report: First, the railroad
companies must provide service safely. Second, the railroad companies will need to direct
capital investments to purposes that permit them to earn a reasonable return.

Although these two objectives may conflict, FRA does not believe that this conflict is
inevitable. Rather, FRA believes that strategic investment in highly capable technology will
benefit both railroad safety and railroad profitability.

In particular, the railroads' ability to serve the Nation depends on investment in technologies
that will facilitate effective flows of information and preserve critical safety margins even
under worst-case conditions. Rail transportation has several characteristics that have
historically caused railroads to place a premium on effective and secure communications:

• The Si7.e and weight of rail equipment impart destructive potential.

lRadio and other means of communication also have safety value with respect to other
aspects of railroad work, particularly the coordination of maintenance and inspection of
railroad track and structures and railroad signal and train control systems with on-track
movements. The fact that the present study did not address all of these issues in detail
should not be taken as an indication that they are unimportant.
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• This potential is magnified by the long stopping distances inherent in operation of heavy
rolling stock using the steel wheel and steel rail.

• Operations are conducted over an extensive network of rail lines spanning lightly
developed rural and wilderness areas as well as highly developed urban and suburban
areas.

• Railroads must contend with over 280,000 highway crossings at grade and countless
other locations where pedestrians and vehicles may come into conflict with rail
movements.

• Like other modes of transportation, the railroad companies face challenges presented by
natural disasters and often rapidly changing weather conditions.

In recent decades, the need for more highly capable communications has increased as --

• The number of railroad employees has declined (e.g., elimination of train order
operators), including a major reduction in the number of railroad officers available to
provide direct supervision.

• Train speeds have risen in respoIlJe to service requirements, particularly for highly
competitive intermodal service.

• Density of track occupancy has risen due to downsizing of plant and unexpectedly
strong demand for rail service.

• Elements of prior systems, such as pole lines, have outlived their useful life and
required replacement by alternatives that require less cost to maintain.

Railroad communications pertain to afety functions and business purposes. Although this
report will address only the former, a areat many railroad functions that rely on effective
communications are in fact safety-relevant.

Safety Inquiry AJmroacba..Be.Dort Objectives

Section 11 of the Rail Safety Enforcement and Review Act (RSERA), enacted September 3,
1992, required the Secretary, in consultation with the National Railroad Passenger
Corporation, freight and commuter railroads, and rail equipment manufacturers, to conduct
an inquiry and provide a report to the Congress regarding "the Department of
Transportation's railroad radio standards and procedures.... " The report mandate addressed
the use of three technologies: voice radio communications, digital data communications, and
advanced train control technologies.
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In order to address these objectives, FRA -

• Conducted a field investigation of current railroad voice communications technology and
practice, including assessments at dispatching offices, observations while train riding
and, visits to yards are tenninals.

• Held three Roundtable discussions on advanced train control technologies as part of the
Administrator's outreach program. Participants included railroad management and
employee representatives, rail suppliers, and other Department of Transportation
agencies involved with communication and navigation technologies.

• Followed up the Roundtable discussions by meeting with representatives of the
Association- of American Railroads and the Brotherhood of Railroad Signalmen to
examine train accident data for the purpose of identifying those events that might be
prevented by positive train control (PTC) technologies.

• Published a notice of special safety inquiry (59 FR 11847; March 11, 1994), conducted
a public hearing on March 29, 1994, which focused on voice radio communications,
and received written comments (comment closing date: April II, 1994).

• Contracted with the Institute for Telecommunications Sciences (ITS), Department of
Commerce, for a technical evaluation of Advanced Train Control Systems under
development by the Association of American Railroads! Railway Association of Canada.

• Met with various parties interested in this issue to gather infonnation and views.

• Consulted with other agencies within the Department of Transportation and with staff of
the Federal Communications Commission regarding pertinent issues.

FRA's approach to preparation of this report was collaborative and benefitted greatly from
the time and effort invested by all participants. The conduct of this study resulted in
acceleration of deliberations by the major railroads, through the Association of American
Railroads, regarding future investments in next-generation, communication-based train
control technologies. Further, the impetus created by the roundtable process has helped to
spur development of a test bed for ·positive train separation" technology by two major
western railroads. These developments are reviewed in Chapter IV.

Report Structure

This chapter introduces the approach and objectives of the report and describes functional
safety requirements that are pertinent to the scope of the congressional mandate. Chapter II
is devoted to historical background that describes (i) the origins, characteristics, and uses of
communication and signal systems within the framework of railroad operating rules, and (ii)
the role of the Federal Government in regulating those systems for the purpose of safety.
Chapter III describes current voice radio capabilities, deployment, and uses and identifies
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