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CHAPTER 1- INTRODUCTION
BACKGROUND

The Federal Railroad Safety Act of 1970 vests the Secretary of
Transportation with far-reaching authority--including the power
to conduct special investigations--to promote safety on the
nation's railroads. The Secretary has delegated authority over
all areas of railroad safety to the Federal Railroad
Administration (FRA). Since 1979, FRA has conducted safety
assessments of selected railroads to complement its on-going
inspection programs with this systematic method of examining each
railroad's structural approach to safety management. Safety

_ assessments have proven to be a valuable tool to FRA and the .

railroad 1ndustry because:

o ~ They allow systematic safety problems to be dealt with
in context rather than in a piecemeal, case by case
manner. .

"o  They facilitate dealing with structural issues such as
corporate staffing; communications, and accountability,
which are not easily addressed during normal on-site
inspections. ‘

0 They ensure direct communication between senior FRA and
L carrier officials on all issues of significance.

In 1987 FRA deviated from the single railroad system safety
assessment concept to conduct a nationwide study of train
dispatching offices. FRA chose to initiate this assessment
because of:

o :Application of new technology which resulted in changes
in train control methods. These include computer
assisted train dlspatchlng and communications
_capabilities.

o Changes in operating rules and methods of bperations.
These included the use of radio transmitted mandatory
directives in lieu of traditional train orders.

o Mergeré, consolldatlons, llne spin-offs and other
economic factors which have resulted in the . |
consolidation of traln dlspatchlng offices and
positions. This has resulted in expanded geographic
territorial respon51b111ty on the remaining dispatcher

~ positions. S : .

-0 Concerns that excessive work loads and increased
occupational stress on train dispatchers could result
from the above mentioned factors.
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The Rail Safety Improvement Act of 1988 (Public Law 100-342)
amended Section 202 of the Federal Railroad Safety Act of 1970 by
adding at the end the following new subsection:

‘ "(p) (1) The Secretary shall, within 180 days after the date
of the enactment of the Rail Safety Improvement Act of 1988,
conduct and complete an inquiry into whether training standards
are necessary for those involved in dispatching trains.

"(2) Upon the completion of such inguiry, the Secretary
shall report the results of such inquiry to the Committee on
Energy and Commerce of the House of Representatives and the
Committee on Commerce, Science, ‘and Transportation of the Senate
along with the Secretary's recommendations, and if the Secretary
recommends that rules, regulations, orders, or standards be
issued, the Secretary shall promptly 1n1t1ate appropriate’
rulemaklng proceedings.".

The nat10nw1de safety assessment of train dispatching offices,
which was already underway, addressed that subject of inquiry as
- well as many others.

PREVIOUS FRA ACTIVITY

In 1971, FRA commissioned the Transportation Systems Center (TSC)
- to analyze the responsibilities of the railroad train dispatcher.
The report of this study, which was entitled Y“"An Analysis of the
Job of Railroad Train Dispatcher" was published in 1974 The
report summarlzed'

"....the train dispatcher is responsible for the safe and
efficient movement of rail traffic over all of his assigned
territory. To aid him in this duty, he is provided with an
extensive communications network and several special-purpose
devices. As techniques and devices for command and control
technology have been developed over the years, they have
been applied to the various functions of train dispatching a
little at a time.

However, regardless of the sophistication of their latest
dispatching aids, most carriers still retain portions of the
earlier systems, thus increasing the heterogeneity of the
dispatcher's job as the state-of-art advances.
Centralization and consolidation of operations have tended
to add to the train dispatcher's workload and to the general
noise and confusion in and about his workspace. Thus, the
stress and tension identified as aspects of the dispatcher's
job at least forty years ago are not notably lessened
today..."



FRA commissioned TSC to prepare a second report in 1975. This
report, entitled "Proposed Qualification Standards for Selected
Railroad Jobs'", included information pertaining to train
dispatchers. The report detailed both the minimum knowledge
‘requirements and minimum performance requirements for train
dispatchers. It summarized the job of train dispatcher as

""... responsible for the safe movement of trains within the
defined area of a railroad's operating territory. In this
capacity the dispatcher plans operations, coordinates the -
movement of trains and manages the contingencies as they
arise.

To accomplish these tasks, the train dispatcher must be
 familiar with the organization of the railroad, the types of
equipment employed in terms of locomotives and rolling - -
stock, the territory over which the railroad operates, train
control operations including the maintenance of records, and
the railroad's rules and. regulations. In the planning of
operations, the dispatcher obtains information from
superiors, the previous dispatcher on duty and other

_informational sources on the condition of trains, tracks,
‘and the weather. Routlng and scheduling decisions are made
to move the traffic.in the most expeditious manner."

Today, 19 years after FRA commissioned the first study, the
conditions described in that summary continue to exist on most
‘railroads. What was then state-of-the-art technology is now -
part of a system which a railroad may or may not decide to
retain. Current technology includes computer dependent traffic
control systems, computer systems which use operating rules logic
to help regulate the issuance of mandatory directives, and
computerized communication systems which route and store radio
and telephone calls until connection with the dlspatcher is
accomplished.

SCOPE

During the assessment FRA ‘developed information regardlng the
follow1ng subjects: . ‘ .

o In1t1al and periodic training--including classroom

' and/or on the job training, training and testing on the
carriers' operating rules and instructions, and
training on the physical characteristics of the
railroad.

o The number of operational tests and inspections

‘ conducted on train dispatchers by each railroad. This
included the number of failures recorded for each
office. :



o] The years of experience of each traln dispatcher
ocbserved during the assessment.

o Evaluation of the staffing capacities and practices of
each railroad included in the assessment.

In addition, FRA inspectors determined compliance with Federal
regulations and recordkeeping requirements. The operating
practices of each railroad were evaluated by determining what
rules and procedures were in effect, and by monitoring the
performance of the individual train dispatchers and other
railroad employees who interact with them.

In all, the assessment encompassed 15 freight, 1 passenger and 4
commuter railroads. FRA audited 125 dispatching offices and
observed over 1,000 train dispatchers during the field portion of
" the assignment. About 50 Operatlng Practices Inspectors and
Specialists from the eight FRA regions participated. All data
collected during the assessment was analyzed in FRA's Washington,
DC, Headquarters by the Office of Safety staff.

The CSX System Control Center in Jacksonville, Florida, was the
last of the dispatching offices audited. Because of many
significant factors attached to this center the FRA audit team
was directed by the Associate Administrator for Safety, and
included experts from the Washington, D.C. Office of Safety
staff. The Jacksonville audit was conducted jointly by
inspectors and specialists with experience in operatlng
practices, signal, communications and computer systems'.

PERFORMANCE, FACTORS

Occupational Stress

Analysis of the data on occupational stress gathered by FRA
Inspectors during the assessment disclosed that while there is
evidence that stressors exist in the dispatching environment, the’
agency 1is currently without the expertise necessary to properly
measure and evaluate these forces. Factors observed which may
generate stress include frequent or occasional work overloads,
ambiguous operating rules and instructions, the substantial
safety responsibilities inherent in these positions, and on-time
train and maintenance requirements. At some locations, a real or
presumed lack of job security was evident.

' A synopsis of FRA's findings at the CSX Jacksonville

Control Center was transmitted to CSX in a letter from FRA's
Associate Administrator for Safety to CSX Transportation's
Executive Vice-President. That letter, and the CSX response, are
included in Section I of this report as Exhibits I and II.
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Computer assisted dispatching systems used by many railroads
replace the safety verifications previously performed by the
historic human dispatcher-operator bond. Some railroads have
programmed operating rules logic into new or existing computer
systems, which supplants the previous human verifications. Other
railroads have changed operating methods and have eliminated the -
operators but have not established dual confirmations to replace
the earlier system. These changes have an obvious potentlal to
create addltlonal stress for train dispatchers.

FRA recognizes the need for addltlonal study of this potentlal
problem area. This field, however, is an extremely complex one.
Proper evaluation would require substantial research, with input
from experts in the health and human factors communities. This
research would need to be suitably combined with FRA's own
distinctive expertise.  Only then could the agency adequately
assess, derive conclusions and devise appropriate recommendations
regarding this subject. FRA intends to pursue this issue.

Workloads

As with occupational stress, FRA found that evaluation of
employee workloads is a field which requires substantial and
often unique expertise. Although the inspection force focused on
this subject during observations of individual dispatchers, the
data was found to be inadequate. It should be noted, however,
that FRA Inspectors are capable of identifying situations when
workloads are so heavy as to increase a dispatcher's potential to
commit errors of omission. Specific examples of such 51tuatlons
are noted throughout this' report.

FRA developed data by determlnlng the number of trains handled
‘and authorities issued by dispatchers during the work shift of
each individual dispatcher observed. Data was also collected
regarding the number of control points and interlockings
controlled by each dispatcher, the number, type, and
effectiveness of communication devices each dispatcher was
responsible for, the methods of operation and the total track
miles of each position. 1In addition, FRA evaluated the amount of
admlnlstratlve duties performed by each dispatcher.

The intent was to correlate this data and reach meaningful
conclusions. Most railroads utilize similar procedures to.
determine workloads when planning office or position
consolidations. FRA found this to be an imprecise method of
determining dispatchers' workloads.

This process does not take into account the varied tasks which a
dispatcher must complete to move.even one train across his
assigned territory. Therefore, . the summation of all individual
tasks a dispatcher must consider and deal with in relatively
short time frames are not properly equated.
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Many time and motion studies do nothlng more than average ,
workloads over an eight hour period, which is the standard work
shift for most dispatchers. These averages do not take into
account the fact that most of a dispatcher's workload may occur
" over short but busy time spans. During these time spans, a
dispatcher is often working at the limits of human capablllty
For example, dispatchers on the nation's commuter railroads .
generally handle well over 100 train movements in less than one
hour during rush periods. It is common on freight railroads to
observe dispatchers issuing most of the daily track maintenance
authorities in a one hour period while at the same time directing
multiple train movements.

A train dispatcher's function is to permit safe and efficient
train and on-track equipment movements within an assigned
territory, while at the same time permitting track, signalling
and equipment maintenance to proceed in a timely manner. To
perform this function properly the dispatcher must contemplate
the rules, procedures and schedules involved and decide how each
will affect what he needs to accomplish. It is inevitable that
these duties will also be affected by unexpected and emergency
events from time to time. :

True workload measurements must likewise include all these
considerations. In order for useful data to be gathered, a
system needs to be developed which could document the
dispatchers' mental estimates of what is required to perform all
individual tasks involved in the dispatching district.
Parameters for measurement need to be established to assure
workloads are indeed being measured. These parameters must
determine how methods of operation, communication requirements
and capabilities, control machines, computers, and extraneous
duties affect workloads. The parameters must also conform with
the technological capabilities of all components of the
dispatchers work place. For example, control machine
capabilities fluctuate from those which require a dispatcher to
manipulate each signal and switch lever individually to those
which automatically route train movements over substantial
portions of a terrltory. The same is true of communication
consoles.

FRA lacked the expertise to develop the necessary parameters
prior to starting this assessment. Likewise, there is little
evidence the railroad industry has developed such parameters.

Due to the nature of the work of train dispatchers, a single
sample would not be a consistent measure of the true workload.
Resources need to be expended to develop a repetitive method of
sampling (increased sample size) so that sample results do not
depart from a true result for the entire population. Like
occupational stress, this is a complex field. In order to
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effectively measure workloads and the effects they have on
safety, it would be necessary to contract with outside experts.
It would also be necessary for FRA to devote selected staff
resources to the project to assure all variables are properly
identified. Additional time would then be required to formulate
adequate databases, and to study selected railroad dispatching
offices. FRA intends to further address this issue in the
future.

Technological Advances

The railroad industry has, in recent years, made significant
progress in the application of new technologies in ‘dispatching
and communications. Many of these applications were being
implemented concurrently with the FRA assessment. During review
of the data submitted by the inspection staff, it became apparent
the changing technology would require modifications in the
techniques used by FRA during any future assessments of this
nature. As a result, when FRA assessed the CSX Jacksonville
Control Center, the decision was made to:

o) Include staff experts in the specialties of signal,
communication, and computer systems in the field work
as well as the evaluation of the assessment.

0o Conduct a more comprehensive review of the staffing
- practices, operating rules and practices, training
programs and procedures, and other components essential
for a safe and effective operation.

The procedures employed by FRA during this particular assignment
resulted in the garnering of a significant. amount of valuable
information. The operation did, however, impose considerable
cost and staff burdens on the agency. Projects such as these are
accomplished simultaneously and in conjunction with FRA's many -
other safety obligations. Nonetheless, they produce valuable
benefits for the railroad industry as well as the agency. As a
consequence, FRA will conduct similar projects in the future.
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CHAPTER 2- HISTORICAL. PERSPECTIVE

VISUAL RULES

Prior to the 1830's, train movements in America were exclusively
controlled by verbal understandings between railroad crews. :
Multiple train movements at the same time on the same track were
virtually unknown.

In 1830, there were 40 miles of railroad track in America. By
1867 this total had grown to 40,000 miles, and by 1880 the total
reached 90,000 miles. ‘

In 1832 the-New Castle and Frenchtown Rallroad which operated
between New Castle, Delaware, and Frenchtown, Maryland,
dlspatched the first Amerlcan train by fixed signals. The
orlglnal system consisted of a series of black and white flags on
tall posts. These "signals" were located at stations and at.
other three mile intervals. :

The carrier soon found, however, that signals of this type
provided varying degrees of visibility depending on the
prevailing force of the wind. To improve this situation, a
system of peach baskets were suspended by pulleys from flag
poles, replacing the flags. From a distance, these signals
appeared. to be balls. When the train was on time, a white "ball"
was hoisted on the pole. If the train was late or disabled, a
black "ball". was raised. ‘

Flagmen with telescopes relayed the signals from station to
station. The original purpose of this signal system appears to
have been to notify passengers and persons who wished to cross
the tracks of the progress of the train. Still, the early"
signalmen of the Newcastle and Frenchtown Railroad might be’
considered the forerunners of today's modern train dispatcher.

As traffic on other carriers increased, some railroads responded-
by posting flagmen at intervals on the line of road. These
employees were often stationed within sight distance of one
another. They relayed signals so as to ensure that there was
always at least one flagman between trains. Although this system
provided a reasonable degree of protection, it was extremely
labor intens1ve,‘and it's effectiveness was drastlcally reduced
by darkness and inclement weather. :

With the explosive growth of the industry, these primitive
traffic control systems were soon found to be unsatisfactory. As
traffic increased, so did the number of accidents associated with
inadequate control. In response, the railroad industry was soon
searching for more effective systems.



TIMETABLE OPERATTION

By the mid-19th century, many American railroads had evolved to
operation by "time card" or timetable. This method of operation
established published authorities for the regular movement of
trains identified within a schedule. The system established a
time interval method of operation which worked on the theory that
if trains were separated by a sufficient time interval--and the
trains malntalned schedules--collisions could not occur.

The tlmetable method of operation developed many of the
fundamental concepts of railroad operating practices that survive
today. They include the concept of superiority of trains by
class (i.e., priority assigned by management) and direction.
Regulations were established by :individual railroads setting
forth the procedures for meeting opposing trains and passing
preceding trains traveling in the same direction. These
regulations were codified into the earliest codes of railroad
operating rules.

Because the communications systems of the day were limited to-
face to face conversations and written instructions issued in
advance, it was not feasible to issue revised or amended
.directions pertaining to timetable authority to trains once
enroute. The timetable established a sense of security and order
in railroad operations. For this reason, it quickly acquired the
proportions of a "bible" in the railroad industry.

Failure to understand or strictly abide by the directions in the
timetable could have the most dire consequences. Employees who
used the timetable often had little formal education, and the
instructions were frequently complex.

The timetable specified meeting points for opposing trains moving
on the same track, and helped to keep the distance interval
between trains operating in the same direction by establishing
leaving and waiting times at specific locations. Timetable -
operation provided an improved operating environment and,
together with early operating rules for flag protection of °
trains, allowed for safer train movements at higher train speeds.
Because the timetable, .and the operating rules which applied to
it's use, prescribed the time that the main track was to be clear
for the use of trains of designated classes, trains could now
operate at speeds significantly higher than the visual breaking
distance.

This method of operation was ‘inflexible, however, and could not
address breakdowns and delays on Iine of road. If one train were
delayed on a high density line, the balance of traffic would also
be delayed since other trains were not permltted to depart untll
the delayed train arrived. . .



TRATN ORDERS

In 1837, Samuel Morse invented the telegraph, which permitted the
first reliable and instantaneous transmission of language over: -
long distances. 1In 1851, Superintendent Charles Minot of the New
York and Erie Railroad used a recently installed telegraph line
to issue the first "train order."

Minot was on board a westbound passenger train which was standing
to meet an eastbound train. After a period of delay, Minot
contacted the.local telegraph operator where his train was
standing, and inquired if the eastbound train had arrived at the
preceding station--fourteen miles distant. When he learned that
the opposing train had not arrived at the distant station, he
telegraphed that station and ordered the station staff to hold
the opposing train at that point. He then hand delivered a _
written instruction to the crew of the train that he was riding,
authorizing the train to proceed contrary to the timetable.

Minot's message, which changed the meeting point between two
trains, established a precedent. The move was safe because he .
first determined that the train being held at the meeting point
had received the message. Still, Minot had to operate the train
himself, since the engineer would have no part in disobeying the
timetable. ’

A progressive system of train dispatching by "timetable and train
order" was rapidly adopted by the industry. The timetable
continued to serve as the "“framework" or organizational plan for
the daily movement of trains, while the train order established a
system for managing previously unplanned events. The control and
management of this system, however, remained a part time ’
responsibility of senior division officers.

In 1859, the first full time train dispatcher was appointed by
the Pennsylvania Railroad to provide relief for the division
superintendent. The ability to immediately revise schedules,
hold and reroute trains and identify delays and emergences from
division headquarters offered so significant an advantage that
the use of train dispatchers quickly evolved into a full time and
specialized occupation which was more technical than
administrative in character. '

BLOCK SIGNALING

The railroad industry grew with success. As trains became more
frequent and speeds increased, the timetable method of separating
trains by time interval became progressively less satisfactory.
Increasingly, railroads found themselves in a dilemma where the
time necessary to space trains interfered with the full and
financially advantageous utilization of tracks.
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The solution was found by revising the method of separating
trains, from the use of time, to the use of distance.- ‘The block
system increased both the capacity and the safety of a railroad
line by dividing it into lengths of defined limits and regulating
the use of each length by signals. The concept was simple.. No
train was permitted to enter into a block unless that block was
known to be clear. Block "offices" were established at the
entrance to each block. These offices were manned during the
hours of a . railroad's operation. Each office had telegraphic
communication with the offices on adjoining sides. Each office
kept records of the passing of trains, and each "block operator"
was required to obtain permission from the operator at the other
‘end of the block prior to admitting a train.

Manual Block Svstem

In 1865, the first manual block. 51gna1 system in the United
States ‘was placed in serv1ce between Trenton, NJ, and ‘
Philadelphia, PA. The term "manual block" means that the actual
signal aspect displayed by a signal is "set" by the operator
rather than automatlcally by track circuit.

The block 51gna1's "aspect" (i.e., appearance) presented an.
"indication" (i.e., information) whlch would govern the crew-in’
the handllng of a traln Most often this information would be:
whether or not the block ahead was occupied.

i The first manual block signal system was "absolute". Only one
train or engine could occupy the block. Later, the system was
modified to allow for "clear" or unoccupied blocks, and
"perm1551ve" or occupied blocks. Permissive blocks could be
occupled by preceding trains. The operational.safeguard. was.
found in an operating rule that required a following train to’
proceed at “restricted speed" (i.e., prepared to stop short of a
train or obstruction). ' ' :

While the manual block system was another improvement in railroad
safety, the system was less than perfect and relied heavily on .
human performance, memory and coordination. Collisions were
inevitable. - : : :

With the rapid and continued growth of railroad systems, the
number of new tracks and, consequently, .new junction points, grew
astronomically. Under“the early manual block signal system there
was no coordination between switches and signals to- prohibit
conflicting movements. Although signals at junction points were
generally controlled by one man, there were often many
switchtenders assigned to handle the switches.

The solution to this problem was the 1nventlon of the
interlocking machine, a device for the coordinated control of
switches and signals from a central location. In England, crude
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interlockings, which independently interlocked switches and
signals, had been perfected as early as 1843. The integrated
system of switch and signal interlocking followed in 1859. -

The first interlocking machine in the United States was imported
from England by the Philadelphia and Trenton Railroad in 1870.

It was installed at Trenton Station 'in Trenton, NJ. By 1874,
interlocking machines of American manufacture had arrived.

Automatic Block Signal System

In 1872, the closed electric track circuit was first installed on
the Philadelphia and Erie Railroad in northwestern Pennsylvania.
This was the first "fail safe" automatic signal system. The
circuit functioned to clear a signal to a. proceed indication only
when the rails were intact and unoccupied. Any break in the
circuit would result in a restrictive indication. Thus, the
trains themselves could "set the signals" between junctions.

'In 1884, the first electro-pneumatic signaling apparatus was
placed in service by the Pennsylvania Railroad at East Liberty,
‘'PA. Between® 1885 and 1900, electro-pneumatic and electric
interlocking systems replaced many manually powered interlocking
plants. This made it possible to extend interlockings beyond the
physical. limitations of "man-powered" facilities.

,Centralized Traffic Control

As American railroads entered the 20th century, railroad trafflc
control was largely a team effort. Timetables, by and large,
were still used to establish schedules. Train orders modified
these schedules and provided for the operation of extra trains.
Train dispatchers functioned largely as "“quarterbacks", arranging
meets and passes through operators, monitoring train progress
through recording "OS" (i.e.-train had passed the station)
reports from block stations, and writing and transmitting orders
for each train as necessary. Operators in the field received and
delivered train orders, operated interlocking devices as directed
and reported train progress and other matters of interest to the
dispatcher. Train crews received and/or copied train orders and
operated manual switches as directed.

With the number of employees involved, the system was often
unwieldy, frequently resulting in delay and occasionally
resultlng in misunderstanding. The system reduced the traffic
carrying capability of the line and incurred substantial labor
costs.

As early as 1903, some railroads, principally the larger multiple
track carriers on the eastern seaboard, began to convey more
authority upon the signals. Rules prov1d1ng that sigr

indications superceded the superiority of trains were adopted:
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first for following movenents, then for both following and _
opposing movements. This system expedited train movements to
some extent, but the train dispatcher was still required to work
through numerous block and interlocking stations. Operators at =~
these locations still functioned as "middlemen" between the ’
dispatcher and other employees in the field.

The solution to 1mprov1ng the traffic capacity of high density
lines, and consequently in reducing the construction and
maintenance costs associated with multiple track operation, was
found in the centralized traffic control (CTC) system. CTC is a
method of train operation whereby trains are governed by block
signals, whose indications supersede the superiority of trains
for both- following and opposing movements. The control of
signals, switches and other interlocking appllances is
centralized at a remote locatlon.

CTC makes it possible for a train dispatcher to directly control
traffic, without operators and without train orders. Instructions
can be. generated entirely by signal indication, and the
dlspatcher has a direct visual or visual/audible dlsplay panel to
identify the location and progress of trains. '
The flrst-CTC system in the United States was installed on the
Toledo and Ohio Central Railroad at Fostoria, OH, in 1927. The
CTC dispatcher controlled 40 miles of railroad.

According to some'engineering formulas, a single track line
equipped with CTC is considered to have about 70 percent of the
traffic handling capability of a double track line equipped with
~ABS (Automatic Block Signals).

CTC became commercially viable because the system separates
communications functions from the vital safety critical circuitry
necessary to ensure fail-safe railroad operations. When the
dispatcher at -a remote location operates a control lever, a
command message is electrlcally generated and transmitted to a
controlled point '(CP) in the field. Once interfaced in the
field, the command cannot override the interlocking features of |
the sw1tches and signals at the field location. The : o
communications circuit is "non-vital" because a failure of this
circuit can not produce ‘an unsafe condition. The communications
circuit’ can use ordinary telephone lines for command \‘f
transmission, w1thout 1nterfer1ng w1th the 11nes use for v01ce
communlcatlons.

Engineering progress during the 1930's and 1940's continued to
extend' the range between the control center and controlled
points,; until, at present the range is practically unlimited.

Other operational improvements were developed during the 1950's
and 1960's. These improvements included "NX" interlocking
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devices which permit the dispatcher to select the entrance and
exit points for an interlocking movement while the machine lines
intermediate turnouts, crossovers and clears intermediate
signals; and "fleet" modes of operation which permit an N
interlocking to automatically re-clear a predetermined' route.
Although such systems often reduced the time or the complexity' of
sequences required for a train dispatcher to accomplish a traffic
control functlon, the same systems often enabled railroads to
consolidate or increase the amount of terrltory under an
1nd1v1dual train dispatcher's control.

COMPUTER ASSISTED DISPATCHING

First employed by the industry in 1966, computer assisted train
dispatching (CAD) has revolutionized the industry in the 1980°'s.
CAD has enabled even the largest of carriers to implement system
wide train control functions from system headquarters.

CAD systems have enhanced ex1st1ng CTC capabilities through
systems such as automatic train routing subsystems. Some systems
have been de51gned to promote a "paperless" dispatcher
environment. Trains can be tracked and recorded automatically,
"and written movement authorities, where necessary, can be
generated, recorded and filed completely within the computer
system. ‘ ,

On light density lines where the carrier is unable to justify the
capital investment to upgrade to CTC, CAD systems have proven to
be a 51gn1flcant improvement to a551st train dispatchers with the
management and operation of non-signaled territory.

RATLROAD OPERATING RULES

Since the earliest days of railroading, the problem of devising
rules which were precise and without loopholes to govern train
operations proved to be a difficult proposition. Early rules
were often ambiguous and failed to cover contingencies which
investigations later disclosed to be accident causal.

The need for officers to share experiences and information
contributed to the formation of the General Time Convention in
the 1880's. 1In .1889, this organization adopted the first
standard code of operatlng rules, entitled "Uniform Train Rules
and Rules for the Movement of Trains by Telegraphic Orders".

This organization was subsequently reformed into the present
Association of American Railroads (BAAR). Through a consensus of
it's members, the AAR refined the Standard Code of Operating
Rules and formed a standing committee which was representative of
member rallroads and which provided interpretations upon request
about the application of these rules.
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Although the opinions of this committee were extremely
influential, they were advisory in nature, and each railroad

- could and often did vary from these standards to meet the needs
of local condltlons.

During the first half of the 20th-century, railroad accident
1nvest1gat10ns disclosed a number 'of human factors type accidents
in which no rules violations were involved. When this occurred,
railroads modified their rules or adopted new rules in order to
prevent a recurrence. As the operating rules became more
comprehensive, they also grew in complexity and volume.

In the most recent 20 years, the trend in the industry has been
toward a simplification of the rules. While some limited
operational flexibility may have been sacrificed, present rule
book philosophy is aimed at making the rules easier for employees
to 1ocate understand. and apply.

Another trend whlch has s1gn1f1cantly modlfled railroad
operatlons, and the train dispatchers role in operations, is the
growing diversification of the industry itself. Passenger
operations have largely become a specialized segment of the
industry isolated to major metropolitan areas. Correspondingly,
the influence.of those considerations held vital to passenger
"operatlons have declined, both in terms of administrative
1"eff1c1ency/economy" equatlons, and in terms of operational

”&prlorltles.A

Rallroads trafflcklng extensively in time sensitive commodities
such as trailer and container shipments have a greater incentive
‘to invest in technology tailored for high speeds. For railroads
trafficking primarily in bulk commodities reliability and.
economy--rather than speed and elapsed time--are critical.
Increasingly, railroads have departed from the standard. code in
favor of developing rules tailored to their individual needs.

Such diversification, however, resulted in a greater burden to
transportation employees who regularly or intermittently operate
~over foreign lines. It also significantly increased the demand
for operating rules instruction. -

In 1974, the Federal Railroad Administration promulgated Part
217, Chapter II of Title 49 of the Code of Federal Regulations.
Included in thls regulation are requirements that. each affected
carrier must perlodlcally instruct each employee whose activities
are governed by the operating rules on the meaning and
application of the rules. They must also file a program with FRA
headquarters for the periodic instruction of these employees.

Inlordef to reduce the burden on railroad emploYees and
efficiently address training requirements, two major rules
associations have been formed by the nations railroads to
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standardize operating rules for their respective participating
members. These associations are the General Code Committee which
is comprised of most western railroads, and the Northeast
Operating Rules Advisory Committee which is comprised of most
railroads in the northeast section of the United States. These
organizations have developed "standard" codes of operating rules
which are reflective of their members reglonal needs and
interests.’

RECENT DEVELOPMENTS

During the latter half of the 20th-century, operation by
timetable has rapidly declined. Although a few railroads still
allow timetable schedule to provide authority for movement,
schedules on most railroads are now purely advisory. The
tlmetable ‘continues to survive, however, as a critical source of
"information for matters such as the locations and distances
between statlons, methods of operation in effect on specific line
segments, max1mum authorlzed speeds and equipment restrictions.

The tradltlonal train order is also rapidly becoming obsolete.
over the past ten years, most major railroads have adopted a
revised system wherein 'unused train order formats are
discontinued and the train order formats which are to be retained
are codified and printed in a multi-page booklet. 'All affected
employees are issued this booklet. When the need fotr an "order"
arises, the train dispatcher does not need to construct an entire
directive from scratch. They need only to refer to the line
number. of the appropriate instruction and f£fill in- the partlculars
(e.g., location names, mile posts, times, etc.) in blank spaces
‘prov1ded for this purpose. Provided that -the operating rules i
‘department develops an adequate system of controls, the revised
system of communicating written information increases the margin
of safety, while reducing the time necessary to conduct business.

RULES DEPARTMENT STRUCTURES

Within the individual railroads, the organizational structure of
the rules departments has traditionally varied considerably. 'On
most railroads, a director or manager of operating rules is
appointed. This officer may be supported by a full time or part
time rules committee, or he/she may work directly with the
division superintendents in the field. Organizational
differences are most readily apparent in the areas of employee
training, quallflcatlon and examlnatlon

Some roads have adopted a rules staff at the division level for
this purpose. These positions are full time occupations which
are under the jurisdiction of the division superintendent but
which must also coordlnate with the director of operating rules
to assure interdivisiondl uniformity. Other railroads prefer
that these matters be handled .directly by the division operating
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officers themselves.  Under this system,,superintendents are
often directly instructed by the director. They in turn 1nstruct
local officers, who in turn instruct the employees.

A director of operating rules serves as the railroad's expert
advisor on all matters pertaining to the safety and efficiency of
the operating rules and operating practices. They communicate
directly with the carriers chief operating officer, and actively
manage the railroad's rules to promote productivity and economy
within a safe environment which is not prone to uncertainty or
mlsunderstandlng

hey are responsible for the formulatlon presentation,
education, appllcatlon and examination of all facets of rule
interpretation. It is not sufficient for a director to have the
mere ability to quote the rules verbatim. They must be capable
of explaining the derivation of the rules, and the reason for the
existence of each rule. _They must also be able to precisely
demonstrate how the rule is to be applled under specific
401rcumstances.,

The rules d1rector must be acqualnted with the geographic and 5
operating characteristics across the railroad. They must know - -
that the rules and instructions are practical under all
circumstances.

Because their actions have a direct impact on the lives and

A safety of. both railroad employees and the general public, the

' director must have a deep moral and an ethical commitment to
ensure that the rules provide for an adequate margin of safety.
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CHAPTER 3- DISPATCHER FUNCTIONS AND RESPONSIBILITIES
DUTIES

Since it's earliest days, FRA has recognized human performaﬁce as
a ‘major influence in railroad operational safety. As long ago as
1971, FRA sponsored research to 1dent1fy the effects of human
behavior and the causes of human error in railroad operations.

Basic to any assessment of dispatching performance is a thorough
understanding of the job. One objective of the National Train
Dispatchers Assessment was to evaluate and quantify the duties
and responsibilities of the train dispatcher.

In the simplest of terms, the train dispatcher is responsible for
the safe, efficient and effective utilization of a segment of a
railroad line, or lines, identified by a railroad as a
dispatching district. The dispatcher's first respon51b111ty is
the movement of all trains over his district, with maximum
efficiency, in a safe manner consistent with the operating rules.
Concurrently, the dispatcher must also allow for the maximum
utilization of maintenance forces by optimizing the time
available for inspection, repair and cap1ta1 1mprovement The-
dispatchers principal duties include: )

o Scheduling the movement of trains to provide for safe.
" meeting and passing with minimum delay and a551gn1ng
tracks in a manner cons1stent with the m1551on of ‘each
“train.

o Managlng unexpected events and emergency situations to
protect the best interest of the carrier and limit the
delay to affected trains.

o Arranging for the use of track by engineering forces to
permit the most timely maintenance and renewal feasible
while minimizing train delay and providing protectlon
for such operations.

The dispatcher, either through personal activity or electronic
support, must maintain detailed and accurate records of the
activity which he authorizes. This includes the train
dispatchers record of train movements, mandatory directives for
the occupancy or obstruction of track, directives for the
movement of trains not otherwise authorized by the operating
rules, and orders restricting the movement of trains. Individual
railroads may, and often do, require additional duties and
activities which need documentation as well.
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IMPACT OF FEDERAL REGUIATIONS

Specific federal regulations govern the train dispatchers
activities. These include 49 CFR Parts:

o 217-Railroad Qperating Rules. '
o 218-Railroad Operating Practices.
'o 219-Control of Drug and Alcohol Use.
hQ 220_Radio Standards and Procedure.
_6} ﬂ2214Rear‘End Marking Device.

o ' -228-Hours of Service.

In addition, the dispatcher must have a limited knowledge of 49.
"CFR 236; the signal regulations; 49 CFR 215, the freight car

safety standards; 49 CFR 231, the safety appliance regulations;
and 49 CFR 232, the power brake regulations. .

The requirements imposed by these regulations establish one or
‘more of 'three obligations, as follows: :

o They require certain actions froh the carrier for.
activities performed by groups which 1nclude
dlspatchers

‘0 They 1mpose_specific performance standards.

o They require specific record keeping and retention.

In brief, the obligations conveyed by these regulations are
summarized below:

49 CFR 217 imposes requirements on rail carriers to develop
programs for the training and testing of employees whose
activities are governed by their operating rules. . This operatlng
rules training is required for dispatchers because a detailed
knowledge of essentially all elements of the operating rules is
central to the train dlspatchers performance. The operational’
testing of dlspatchers is required because the performance of the
dispatcher is also a central factor in determining the overall "
level of compllance w1th the operating rules.

49 CFR. 218 includes the requirements of the Blue Signal .
Regulations. Where train dispatchers are required to provide
protection for workmén on other than main tracks, the regulation
provides specific task requlrements (e.g., application of
effective blocklng devices) and specific record keeping
requirements.’ Additional requirements include yard limits, flag
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protection of trains and locomotives,. protection of occupied camp
cars, and prohibitions against tampering with locomotlve safety
devices. i e . :

49 CFR 219 imposes pre-employment alcohol and drug testing
requirements and mandatory post accident testing where the’
dispatcher is directly and contemporaneously involved. The
regulation also authorizes reasonable testing for. specific’
qualifying events. This part also subjects train dispatchers and
the crews they supervise to random drug testing.

49 CFR 220 imposes specific training requirements for employees
who are authorized to use a radio in connection with railroad
operations. It prescribes specific procedures for radio usage,
and prohibits the use of the radio to circumvent the signal
system. It also specifies procedures for writing, transmitting
and receiving train orders which are conveyed by radio.

49 CFR 221 1mposes performance standards for rear end markers on
tralns when display is required. The regulation indirectly
prohlblts the dispatcher from authorizing a train to enter a main
track without an effective marker when display is required. It
also establishes repair or replacement requirements, which must.
be factored into the dispatchers planning when the device becomes
defective enroute.

49 CFR 228 prescribes specific recordkeeping requirements for
employees who perform train dispatchers job functions.' These
include the hours of duty record for the employee himself, and’
the train dispatchers record of train movements which “includes a
comprehensive chronicle of events for the dispatching district.
.On most railroads, the train dispatcher is also the designated
individual assigned to monitor train and engine crews time on
duty while on line-of-road. The dispatcher must monitor the
remaining time and participates with office management in
determining the disposition of the train crew and the locatlon of
the crew change when necessary. : :

The train dlspatcher must have a basic understanding of Federal
mechanlcal regulatlons in order to interpret and respond. to -
reports and inquiries from crews on line-of-road. For example, a
train crew contacts the dispatcher to report the absence of-a
sill step and handhold on a freight car which is about .to be
plcked up enroute:. A dispatcher must be aware that this movement
can only be made if repairs. of the character .required can not' be
made at this point. They must then determine if the movement is
in the direction of the nearest location where repairs can be
made, and must also determine that it is feasible for the car to
be set out from the train at this location. .

Similarly, the;dispatcher must have a fundamental knowledge of
the requirements of the signal and train control regulations,
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particularly where cab signal operation is involved. Should the
cab signal fail enroute, the dispatcher must evaluate the
~ situation. to determine the restrictions to be imposed.

CONTACTS

The train dispatcher's work environment requires him to maintain
an extensive range of contacts with various employees in his own
and in other railroad departments. The interpersonal
relationships employed by the train dispatcher exist in
essentially four planes.

1. 1In the first plane the dispatcher must accept and implement
‘managerial policies and priorities as directed by his/her
immediate chain of command. On this plane of communication,
the dispatcher also receives instructions and priorities
from the supervision of non-operating departments. The
dispatcher considers these orders and instructions and then
accepts, rejects, negotiates or appeals these demands based
upon his/her projections of their impact on the safety and
efficiency of operations.

2. The second plane of relationships involve those employees
who require specific direction from the dispatcher, and who
have a duty to adhere to those directions. This group of
employees include train directors, block operators, train
and engine crews, and maintenance of way personnel.

‘3. The third plane includes those employees over whom the
dispatcher has no direct authority and responsibility, but
with whom the dispatcher must negotiate and plan in order
for the district to function as an integrated whole. These
employees include yardmasters, power dispatchers, power
directors, and mechanical department personnel.

4. The final plane involves personnel with a need for

" information for reporting and planning purposes, which .
includes clerical personnel, various management information
systems personnel, coordination with employees of other
railroads, and coordination with emergency response
organizations.

DIRECT CONTROI FUNCTIONS

The duties and responsibilities discussed above might well be.
described as "traditional" functions. These duties are common to
nearly all train dispatchers -and have historically formed the
framework of the dispatchers position. In addition, gradual -
,Atgchnlcal evolution during the twentieth century, combined with a
trend toward centralization, have added many new responsibilities
to the job.
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A majority of dispatchers across the nation are now assigned the
responsibility for operating traffic control devices necessary to
command signal systems. While the interlocking features of the
vital circuitry in the field prevent the dispatcher from
inadvertently committing to conflicting movements, most systems
are not designed to detect an inadvertent movement through an
unintended but nonconflicting route. Similarly, most systems
will not detect or alert the dispatcher to an oversight to clear
a signal for an intended route or movement.

While the safety protection inherent in the vital circuitry
significantly diminishes the probability of conflict, the system
does not relieve or diminish the degree of vigilance required
from the dispatcher to prevent train delay or to eliminate the
confusion inherent in the rerouting of trains.

A substantial number of train dispatchers are responsible for
monitoring hazard detection devices. These devices typically
include overheated journal detectors, dragging equipment
detectors, loose wheel, thin flange, excessive dimension, and
slide fence detectors.

The range of responsibility, and the depth of dispatcher
involvement, ‘are generally a function of the age and design of
the equlpment Some designs utilize graphic printers which must
be reviewed by the dispatcher and interpreted as the tape is
produced. Other systems employ internal alarms which respond to
readings which lie outside of pre-established norms. Still other
systems communicate directly with train crews. )
The. response required from the dispatcher also varies with the
equipment. Some systems automatically set the next absolute
signal in advance of the train to stop. Other systems require
the dispatcher hold the next absolute signal at stop until the
detector readout is examined. Automatic wayside detectors with
verbal radio transmission capability notify the crew directly but
do not necessarily notify trains on adjacent tracks of the
potentially unsafe condition.

COMMUNICATIONS

The train dispatcher is responsible for the effective management
of a communications network. These systems usually consist of
dedicated company telephone lines which may include continuously
monitored open circuits; selector specific automatic telephones;
one or more commercial telephone lines; and one or more radio
transceivers which broadcast over one or more radio channels.
While some of the more techhically advanced offices integrate
communications equipment int¢ a consolidated system, the practice
.is far from standard.
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Although the proper priority and sequence for responding to
communications inputs generally follows the order in which the
inputs are received, a burst of simultaneous activity may require
the dispatcher to evaluate the probable nature of the calls based
upon both experlence and the traffic situation at hand.

LABOR ORGANIZATIONS

No discussion of the functions and responsibilities of the train
dispatcher can be complete without some consideration of the role
of labor organizations and the collective bargaining process.
About 75 to 80 percent of railroad employees are members of the
various railway labor organizations. For collective bargaining
purposes, these organizations are generally divided into two
categories, operating and nonoperating.

Operating unions represent those employees who are engaged in the
actual physical movement of trains and cars (e.g., engineers,
conductors, trainmen, hostlers). Nonoperating unions represent
all other employees. This includes workers engaged in clerical,
construction, maintenance activities, workers who operate and/or
maintain the general railroad plant including signal and.
communications systems, and workers who operate yards and
stations.

Train dispatchers fall within the category of nonoperating
employees. On railroad properties where dispatchers are
represented by a collective bargaining organization, that
organization is almost invariably the American Train Dispatchers
Association (ATDA). Recently, there have been a number of
movements to remove train dispatchers from union representation
and the collective bargaining process, particularly in the
Western States.

Although the wage movements of the train dispatchers craft have
closely paralleled the operating crafts, working rules covering
~these employees are more similar to other industrial workers than
they are to the operating crafts. Train dispatchers are less
immediately effected by cyclical traffic fluctuations. Craft
lines between dispatchers and groups such as yardmasters and -
clerks have been relatively straightforward. Competition for
membership has not significantly strained 1nter-organlzat10na1
relationships.

Impact of Working Rules

Historically, work rules in the railroad industry evolved for the
same general reasons which caused the development of working
rules in other heavy industries: to protect the employees"
against unfair and unrestricted managerial discretion; to
equitably allot limited opportunities for work; and to protect
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the employees against the flnan01al 1mpact of technology.:
(Kaufman, 1952)

Early work rules were often simply verbal instructions from
management. With the growth of the industry, the rules were-: -
published and posted for clarity and uniformity. When the rules
became more numerous and complex, railroads adopted and issued
books to promote consistency. As railroad labor organizations
assumed greater prominence, these work rules became subject to
the collective bargaining process. The result of this process
are numerous collective bargaining agreements in effect on each
property and at various levels of organization within each

~ property (e.g., regional and/or divisional). In many instances
the agreements have been complicated by awards and findings of
public law boards and other government panels, commissions and
agencies.

For many years, the railroad industry has endeavored to improve
engineering, mechanical and operational procedures to enhance
safety, reduce costs, and obtain competitive advantage over rival
companies. One result has been a persistent long term trend
toward reduced railroad employment.

In the late 1980's many railroads adopted computerized data -
processing to streamline office work. Subsequently, this
technology was applied to traffic control functions as well. The
development of automated traffic control has enabled some
carriers to extend the limits of train dispatching districts and
. reduce the number of employees necessary to operate a dlspatchlng
office. Technology has also provided the railroads with the
opportunity for consolidation of multiple field offices as well.
Improved communications and control equipment has radically
reduced the need for wayside block and interlocking stations and
train order offices.

Revised labor agreements, together with improved planning and

. scheduling, including use of data base predictors, has permitted

the railroads to reduce the number of classification points-and
major terminals necessary to meet service requirements. In many
cases trafflc handled at these points has been reduced to "run
through" service or local industry service and switching only.
Although many such service yards remain necessary from an -
operational standpoint, the level of traffic may not be
sufficient to warrant support personnel at the yard. These
cutbacks are beginning to have a significant impact on
traditional craft llnes, labor agreements, and dispatcher
workload. ' : S

While,many of these changes are the result of technological

innovation and economic necessity, the results, from the
perspective -of the workers and their labor organizations, are
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fewet- employees available to provide necessary services, reduced
employment stability and. reduced job opportunltles

vy

Admlnlstratlve and Clerical Duties

consolidations, modernization and reductions in the work force
have significantly diminished the personnel available to provide
necessary services and have blurred some traditional craft
distinctions. Yardmasters, operators and clerks have all been
significantly impacted during the last decade. . In many cases, .
the functions and responsibilities of these positions have been:
eliminated. In other cases, the functions and responsibilities .
have:not been eliminated but continue to exist in a diminished
form. Thus the work available at some locations may not support
full time positions. '

Increasingly, railroads have become more conscious of unit labor
- costs and employee product1V1ty In response, work associated
with smaller outlying points and satellite facilities has been
reassigned to employees at centralized locations.

Some railroads have elected to shift these "clerical and
administrative duties" to the train dispatcher. While FRA did
not observe any trends or patterns in this direction, our
inspectors did find that, on some carriers, the level and
priority of these new dutles was sufficient cause for concern.
These findings are covered in greater detail in the individual
railroad reports.

Ironically, on at least one major property, the dispatchers labor
organization had refused to allow management to shift such duties
away from dispatchers, even though the expansion of dispatchers::-
districts and the complexity of control functions make such _
duties cumbersome and difficult for the dispatchers to handle.
The organization contended that the additional functions should
be assigned to a new group of employees, "assistant train
dispatchers". Officers of the union contended that this system
would have the added benefit of developing experienced train
dispatcher candidates for future needs. The company countered. -
that the use of ordinary clerical forces would be sufficient for.
the task, and assignment of the work to this craft would be cost
benef1c1a1.

An excessive administrative workload placed upon the train
dispatcher is distracting and may have adverse safety
implications. Unfortunately, neither party involved in. this
dispute demonstrated sufficient initiative or flexibility to
satisfactorily address the issue. At the time of the assessment,
he end result was a breakdown in negotlatlons and retention of
the problemn.
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CHAPTER 4- STAFFING

ORGANIZATTION

The railroad train dispatcher's office has historically: been
closely associated with a railroad operating division or part of
a-division. ‘Offices were usually, but not always, located at the
division headquarters. The office developed as an individual
entity with its own particular characteristics, and adapted to
match its own territory. Although each office performed '

. essentially the same functions, the offices were often structured
“dlfferently.

The ba51c.policy, which was written in the operating rules, was
that train dispatchers reported to and received directions from
the division superintendent. 1In actual practice, the division
organizational structure was usually such that dispatchers
réeported to a chief dispatcher or equivalent. Most railroad
operating rule books now declare that dispatchers report to and.
receive their instructions from the chief train dispatcher.

The chief dispatcher in turn reported to the superintendent,
usually through an assistant superintendent. On most railroads,
the division superintendent reported to a regional general
manager; who was responsible for the overall operation of two or
more divisions.

Currently, the organizational structure of operating divisions
and dispatching offices are being modified to coincide with
technological advances, and changes in  the operational structures
.of railroads. Mergers and marketing strategles have contrlbuted .
to recent decisions to substantially increase the size and
responsibilities of operating divisions. The divisional managers
or superintendents may or may not report to regional managers,
depending on the business philosophy of the railroad. Many major
railroads have eliminated the regional management concept. Under
this arrangement the division managers or superintendents report
dlrectly to senior system level officers.

Slmllarly, railroads have consolidated train dispatching offices.
Of the major railroads, the former SLSF (Frisco) Railroad was the
first to establish a single system train dispatching center.
Although the SLSF was a relatively large rail system, in total
track miles it was no larger than the current operating divisions
of some large freight railroads. Other medium sized carriers
such as the IC ‘and DRGW followed the SLSF lead and established
single system dispatching centers.

The larger.carriers, until recently, chose to limit the
dispatcher consolidation process to coincide with divisional
and/or regional consolidations. ¢SX was the first of the large
carriers to make the decision to consolidate all dispatching
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offices into a single control center. While some large carriers
are developing similar plans, most prefer division or region
level dispatching centers. Most of the consolidations which were
in progress as the field assessment ended involved the relocation
and re-qualification of experienced dispatchers.

The concept of dispatching centers removed from direct control of
operating divisions notably changes the traditional relationship
of superintendents and dispatchers. Although overall management
of a division is still the responsibility of the division manager
or superintendent, the main tracks are dlrectly controlled by the
train dispatchers. The concept thus requires that the
organizational structure of the railroad be re-defined. Because
these transitions from divisional to consolidated dispatching
centers were not complete in many cases, the relationship between
the operating divisions and the consolidated dispatching offices
could not be effectively determined during the assessment.

Although dispatchers at centralized centers have been removed
from divisional oversight, the basic concepts have not been
substantially changed. Train dispatchers still report to a chief
dispatcher, but there may be several chief dispatchers assigned
to a center. In this case, the chief dispatchers often report to
a high level dispatching center officer.

Many years ago, railroads. determined that a position was needed
to "bridge the gap" between the train dispatcher and the chief
dispatcher. . This need was fulfilled by establishment of
positions commonly identified as assistant chief dispatchers.
Most railroads continue to use assistant chief dispatchers to
perform a substantial portion of the supervisory and .
administrative duties inherent in train dispatching work.

WORKI.OADS

As indicated in the introductory chapter, FRA found the workload
measurement data gathered during the assessment to be
inconclusive. Still, there was evidence that dispatchers at many
locations were required to sustain extremely heavy workloads.
This was particularly true during periods of peak traffic and
maintenance activity. These high workloads were evident at both
-existing and new dispatching centers. Following are a few of the
gfactors which influenced these workloads:

o Increases in the size of dispatching dlstrlcts by as.
- much as 250 percent. R

o Poor staffing decisions by railroads when consolldatlng
dispatching positions. This led to transferring of
support and administrative personnel, such as chief and
assistant chief dispatchers, before the dispatchers.
themselves were transferred.
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o Inadequate traffic control and communications systems.
‘This resulted in dispatchers expending an excessive
amount of time in assuring that operations were
conducted in accordance with the rules.

As the new consolidated facilities started to come on line, FRA
perceived a trend toward reduction of clerical and support
employees at the division level. Many of the duties formerly
performed by employees such as yardmasters, block operators and
yard clerks were transferred to the new control centers. Train
dispatchers at several recently consolidated facilities expressed
concern over the proportion of time consumed by these duties.
Often, facility managers indicated that solutions were planned
but not yet in place.

Other major concerns expressed by the dispatchers and ATDA
included proposed consolidations of multiple dispatching
districts, and the potential for vastly expanded territorial
districts for extra board employees.

HOURS OF SERVICE ACT

‘The Hours of Service Act, Title 45 United States Code Section 61-
64b, limits the number of hours on duty for certain employees
engaged in or connected with the movement of trains. Section
3(a) of the law states: '

"No operator, train .dispatcher, or other employee who by use of
the telegraph, telephone, radio, or any other electrical or
mechanical device dispatches, reports, transmits, receives or
delivers orders pertaining to of affecting train movements--

(1) shall be required or permitted to be or remain on duty
for more than nine hours, whether consecutive or in the
aggregate, in any twenty-four-hour period in any tower,
office, station, or place where two or more shifts are
enmployed; and )

(2) shall be required or permitted to be or remain on duty
for more than twelve hours, whether consecutive or in the
aggregate, in any twenty-four-hour period in any tower,
office, ‘station, or place where only one shift is employed."

Although the term "shift" is not defined by the law, the
legislative history of the 1969 amendments indicates that it
means a tour of duty constituting a day's work for one or more
employee(s) who are scheduled to begin and end work at the same
time. This principle, with examples, is included in Title 49 of
the Code of Federal Regulations, Part 228, as a portion of
Appendix A-Requirements of the Hours of Service Act: Statement of
Agency Policy and Interpretation. Since almost all dispatching
offices employ two or more shifts, train dispatchers can work no
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more than nine hours in any twenty-four hour period except during
qualified emergencies. Deviations from the law are referred to
as excess service by FRA. Railroads are required to report each
instance of excess service to FRA within 30 days after the
calendar month in which the instance occurs.

PERSONNEL REQUIREMENTS

The sufficiency of staffing at each office was evaluated by
examination of Federally required reports of excess service as
defined by the Hours of Service Act. In addition, FRA examined
the number of occasions that dispatchers were required or
permitted to work on their assigned rest days. Train dispatchers
have significant responsibilities for assuring railroad safety,
and are often assigned to what may reasonably be presumed to be
high streéss positions. Because of this, FRA believes these
employees should receive their assigned rest days whenever

- possible. '

Although situations will occur which may create temporary staff
shortages, railroads have an obligation to administratively
control these situations. In addition to obvious concerns
regarding fatigue, initial and periodic training can suffer from
a staff shortage. FRA noted that, at some offices, an
insufficient number of relief employees precluded dispatchers
from making familiarization trips over the railroad. At others,
the shortage resulted in inadequate rules instruction classes.

The assessment disclosed staffing inadequacies on several
railroads. On some railroads, these inadequacies were only’
apparent at one or two locations. On others, the problems were
widespread. This included railroads that had consolidated
dispatching operations as well as those which had not. On one
railroad, the staffing shortage was so severe that the railroad
was forced to ‘buy vacation time from several dispatchers. Those
situations are dlscussed in the individual railroad reports in
Section II. : s

Candidate Selection

The present method for filling dispatcher vacancies varies with
each railroad and in some cases, varies with each dispatching
office. Promotion of operators is still the preferred choice and
was so identified by all carriers contacted during the
assessment. When this personnel source is unavailable, the
railroads use employees from other railroad crafts, search for
experienced dispatchers furloughed by other railroads, or hire
non-railroad persons. Six of the carriers surveyed had offices
which had no formally established procedure for obtalnlng
prospectlve candidates.
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CHAPTER 5- COMMUNICATIONS

HISTORICAIL PERSPECTIVE

Historically, railroads have depended heavily on hand printed
authorities to convey important information to employees engaged
in controlling the movement of trains. This method of conveying
information was highly labor intensive. Block and train order
operators were situated at various locations throughout a
railroad system. These operators copied train orders transmitted
by train dispatchers and hand delivered the completed orders to
the engineers and conductors of affected trains.

The initial mode of transmission was by telegraph. This was
replaced by dedicated railroad owned telephone lines (dispatcher
lines) which linked the dispatchers with the various block
operators. To complement this system, a vast number of wayside
telephones were installed so that train crews could communicate
with dispatchers and operators in the event of accidents and
other unexpected circumstances.

The advent of traffic control and double track automatic block
signal systems. were the first major changes in the train order
method of communication. Basically, a traffic control signal:
system is arranged so that strategically located automatic
wayside signals are established as control points. All other
automatic signals are arranged to function in conjunction with
these controlled signals. Authority for train movements is
dependent. on.the indication of (i.e. information conveyed by)
each wayside signal. «

These systems enabled a single railroad employee (generally ' a’
train dispatcher or control operator) to keep opposing and
following trains properly spaced by entering electric signal
commands to these control points from remote locations. The
probability of collision is therefore greatly reduced. Trafflc
control signal systems allow the blocking of track sections
between control points, thus providing a higher margin of safety
for employees performing maintenance operations. Because such
systems are expensive to install and maintain, most railroads
installed them only on routes with high traffic density.

' Double track automatic block 51gnal systems can not be controlled
from remote locations.. For this method of operation, a
designated direction of traffic is established for each track.
After trains are given verbal or written pé“‘lSSlon to enter *the
main track, they are authorized to proceed in the established
direction by signal 1nd1catlon. If it becoémes necessary to
operate against the current of traffic, train orders are+issued
to protect these movements. ‘Neither traffic control nor double
track automatic block signal systems provides a means of verbal
communication between train crews and dispatchers. Therefore, it
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is necessary to either maintain wayside telephones at strategic
locations along the right of way, or to assure adequate radio
communications.- ‘ .

RADIO COMMUNICATIONS

Another significant technological advance occurred in the mid to
late 1950's, when railroads began using radios for communication
between dispatchers or operators and employees engaged in actual
train movements. Radios provided railroads with reliable
communications which were not labor intensive, and enabled them
to eliminate the thousands of wayside dispatcher telephones which.
then existed. The cost/benefit ratio was therefore very
favorable.

When railroads began utilizing radio systems, operating divisions
were generally much smaller than they are today. Train
dispatching districts were also smaller and the dispatching
offices spaced more closely. There were usually several train
order and interlocking operators located along any given route.
Although a railroad might have a few remote base stations linked
to a train dispatching office, the number of remote base stations
did not provide complete radio coverage.

To complement the system, train order and interlocking stations
were furnished with radio base stations. If a train dispatcher
needed to converse with a train crew or vice versa, operators
were often used to relay the communication. As railroads began
centralizing operations and closing these block and interlocking
stations, they usually retained the existing radio base stations.
These base stations were linked through commercial telephone or
railroad owned lines to other operators or to the train
dispatcher. For the past several years, additional wayside- base
stations have been installed by most railroads in order to
‘provide more complete coverage.

During the early era, radios limited to two channel capability
were installed on locomotives. Normally, one channel was
utilized for line of road communications with operators and
dispatchers, while the other was used for yard switching
operations. ' About 1970, railroads began installing four or eight
channel radios on 1ocomotives. The industry also began
purchasing pakset radios for use by conductors, trainmen, and
maintenance employees. For the past several years, the
recommended standard of the Association of American Railroads has
been to equip new locomotives with 97 channel radios. Most.
railroads have not yet begun a comprehensive program of replacing
radios previously installed on older locomotives. Those equipped
with these 97 channel radios are still the exception rather than
the rule.
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Severe llmltatlons have been placed on the radio communication
system by this asymmetrical method of installing radio systems.
During the past several years, some railroads have invested
heavily to completely upgrade their radio communications system,
but most have only partially accomplished this. To compound the
problem, mergers of recent years has resulted in many railroads
having. relatively incompatible radio systems.

Voice Controlled Methods of Operation

Railroads have long recognized that additional cost reductions
could be accomplished by instituting a formal method of
"communlcatlng mandatory directives directly from the dispatchers
to train crews and maintenance employees. However, for many
years there was a reluctance on the part of both railrocad
management and labor to implement such changes. There were
several reasons for this, as follows:

‘0 The traditional train order method of communication was
©universally understood by employees and provided
satisfactory margins of safety.

o Existing agreements with labor organizations hampered
such changes.

;:b f Early radio equipmenf was more prbne to failure.

. These previous restraints have been overcome, and for the past
'several years railroads have been amending their operating rules
to replace the traditional train orders with voice control

‘methOds of operation. These newer methods such as Direct Train
Control (DTC), Track Warrant Control (TWC) and Manual Block
Systems éMBS) have resulted in an increased reliance on radios
for essential communications. The radio communications used to
implement these methods of operation are mandatory directives,
and thus meet the Federal definition of train orders.

Although many railroads are now programming computers with
operating rules logic to alert train dispatchers to potential
overlaps, there is still a high potential for accidents if the
radio communications between dispatchers and train crews are not
fully undérstood. ' :

WAYSIDE DEFECT DETECTORS

* Many major railroads have installed automatic defect detectors
which transmit by radio the presence of certain equipment

¢ defects. A radio transmission is automatically initiated to

‘ notify the crew that their train is approaching a detector device

‘and whether the detecting device is operating properly. A second
transmission notifies the crew of the condition of their train.
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If a defect is detected, the device indicates the location in the
train of the defective equipment.

Because of the nature of the detecting equipment and the
importance of notification, these radio transmissions cannot be
time regulated. The number of transmissions is dependent upon
the density of train movements and the number of detector devices
which are present. These detectors frequently broadcast on the
radio channel used by train dispatchers. Because of this, these
devices can disrupt radio communications between train
dispatchers and other employees.

DATA COMMUNTCATIONS

Railroads have been involved in data communications since the
first traffic control and interlocking machines were installed in
the 1920's. These machines are equipped with track schematics
and levers which indicate the position of the various remotely
controlled switches involved. They also have lights which
indicate track section occupancy, and whether controlled wayside
signals are set for stop or an indication more favorable than
stop. On the older technology machines, the lights and switch
schematics have direct electrical connections to the 01rcu1ts of
each switch and signalling device.

Computer assisted train dispatching systems work in a different
manner because there are no direct electrical connections between
the visual display and field circuits. Data to and from the
computer hardware and software system, including display screens
or boards, connects through interface devices with the track,
switch and signalling circuitry. The visual images are greatly
expanded and enhanced, and now include full route displays using
different colors for each condition which exists. These
conditions include the route selected for a particular movement,
position of switches, signal indications, and actual track
section occupancy by trains and on-track equipment.

There are also interfaces with the main frame computer systems,
which provides the capability of uploading or downloading
information to and from the various corporate databases. The
dispatcher now has the ability to easily obtain information
necessary for the efficient operation of the railroad. Further,
since much of the planning required of the dispatcher is
mathematical in nature, computer assisted systems blend well with
the dispatching environment. Locomotive capabilities, train and
51d1ng lengths, duty periods of train crews and many other
factors which enter into the dispatchers planning can now be
calculated by the computer.
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CURRENT COMMUNICATIONS

“Although all dispatching offices are not equipped with current
technology systems, a modern train dispatching communications
network consists of the following:

o Numerous wayside base radio stations linked to the
dispatching console.

Ne) Company and public access telephone lines.
o Data communication interface links to convert software

driven command inputs into electric impulses for signal
and switch control.

o Links to remote printers and/or data facsimile
"~ machines.
0 ~.-Direct voice communication lines with other essential
carrier personnel, particularly with those frequently
‘‘contacted.

The more elaborate systems consist of a computer interfaced voice
communications console. This type of system routes incoming
calls from any source, displays the source on a CRT in sequential
order, and deletes the calls from the screen after the dispatcher
has completed the conversation. These systems eliminate the need
for a dispatcher to monitor several lines simultaneously.
However, on one major carrier the dispatchers complained about
this type of communication system. The system allows a
dispatcher to engage in only one conversation at a time. The
dispatchers stated they believed the system was inferior to a
separate radio and telephone system because of this limitation.

ADVANCED TRAIN CONTROI, SYSTEM

Currently, the Association of American Railroads and the Canadian
Railway Association are involved in a joint venture to develop
and implement the Advanced Train Control System (ATCS). Simply
stated, this new generation system calls for trains and wayside
devices to be equipped with computers and data radios. The
system includes elaborate error protection and detection
capabilities. The ATCS system includes several "levels" of
technology. The higher levels are programmed with the capability
to stop any operation which is not conducted in accordance with
all applicable rules and other restrictions. FRA is currently
participating in the evaluation of the ATCS system.
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FRA ASSESSMENT FINDINGS

General

The absence of an adequate number of frequencies or inaction on
the part of railroads to effectively utilize the available
frequencies has created a high level of interfering radio
transmissions. During the assessment, FRA found the following
sources of interference:

o There were frequent false calls intended for
dispatchers in other cities.

o Channels intended for road train use were used by
yvardmasters and terminal switching crews.

o Channels intended exclusively for use to communicate
with dispatchers were used by road crews engaged in
such duties as adding or removing cars from their
trains, and calling of wayside signal indications.

o Maintenance of way employees frequently used the
dispatching channel to communicate with one another,
even though a separate channel is usually available for
this purpose.

o Supervisors and administrative personnel frequently
used the dispatching channel for purposes not related.
to the safety of the operation.

Radio Standards and Procedures

In order to ensure the safety of the operation, Federal
regulations and railroad operating rules require that any
employee who receives a safety related radio transmission must
repeat it back to the transmitting party. These rules further
state that train orders (and other mandatory directives) which
have not been completed must not be acted upon and must be
treated as though not sent. However, because of intruding
transmissions on many dispatching positions, authorities must
often be transmitted several times before they are clearly
understood. Often, frustration over the inability to secure a
clear channel for critical transmissions resulted in 1nstances of -
non-compliance with Federal and railroad radio rules.

At most offices assessed, there were frequent radio rule
exceptions noted. Many exceptions were extremely serious in
nature. These included failure of the dispatchers and train
crews to comply with 49 CFR 220.61 (transmissions of train orders
by radio), and failure to assure on-track authorities are
properly transmitted and repeated. These deficiencies also
included occasional failure of train dispatchers to properly
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identify their stations, frequent failure of other employees to
properly identify their stations, failure of the train
dispatchers to require employees to use proper identification,
and failure to use the words "over" and "out" when required.

CASE STUDY

Because of the current and future reliance on computer assisted
dispatching (CAD), FRA determined a need to conduct a thorough
evaluation of such a system. The CSX System Control Center in
Jacksonville, Florida was chosen for this evaluation. Although
the following text is found in the CSX chapter of Section II of
this report, FRA believes the findings are important to the
entire industry and the public in general. For this reason, it
was decided to include the text in this section as well.
Following are the results of the CSX Jacksonville computer system
evaluatlon. :

BACKGROUND

The Jacksonville Dispatching Center was divided into six zones,
designated zones A through F respectively. At the time of the
assessment, four of the six zones had been partially phased in.
For computer control purposes these six zones are linked into
three zone pair sets, which were designated zones A-B, C-D, and
E-F. The CAD zones were controlled by three computers each of
which'is backed up by a fully operating redundant machine. Each
computer pair.would control about one third of the total
dispatching territory. This dual computer system assured that
control would be maintained in the event of equipment failure.
The 33 dispatching locations on CSX property were to be
consolidated into 27 dispatching positions in the Jacksonville
CAD building. This included 15,000 miles of railroad with 43
data llnes and 144 code lines from field locatlons

The power for the system had several back up modes: two
independent. commercial AC supplies with an uninterruptable feed
to the load'and standby AC generators with back up battery
supply. The CAD system was connected to the CSX main frame
computer through.a fiber optic cable backed up by a microwave
capability. To support the primary data communication links to
the various field locations, there were three back up links.
Current technology interface equipment was used both at
Jacksonville and at all field locations. 1In the short time

- available for FRA to actually observe the CAD system in
operation, there were no serious systems problems noted.

During the course of the assessment, FRA found it convenient for
discussion purposes to divide the Computer Assisted Dispatching
(CAD) system into it's two primary subsystems; the Traffic
Control subsystem (TCS) which includes ihterlockings, and the
Direct Traffic Control (DTC) subsystem.
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Traffic Control Subsystem

The Traffic Control subsystem processes dispatcher commands to
the remote signal system, and receives status indications from
the field which are displayed on overhead projection screens.
This information may be summoned in greater detail on the
individual dispatcher's video display unit. Safety and
protection of train movements is provided by the field equipment
as in all other installations. Signals, track circuits, electric
locks, and switches are interconnected to provide the
conventional fail safe protection.

Although the clerical and administrative entries that are
required from train dispatchers in order for the system to
function are time consuming and cumbersome, the manual routing
procedures of the subsystem are easy to understand and operate.
FRA inspectors who observed operations on the floor of the
center, however, noted a marked lack of confidence and/or
understanding from the dispatchers about the reliability of the
automatic train routing features of the subsystem.

The traffic control subsystem also uses computer logic to
automate other functions involved in train control, which
relieves dispatchers for more productive planning and analysis
tasks. These automated functions include train identification
and tracking, recordkeeping, and reports. While FRA is not yet
fully satisfied with the quality and reliability of this aspect
of the subsystem, we recognize that technical perfection often
cannot be achieved on a rigid timetable. FRA commends CSX's
efforts to reduce the nonessential workload confronting train
dispatchers.

FRA did identify one aspect of the traffic control sub-system
which compromised safety. Where Jacksonville based dispatching
districts adjoin sections of the railroad controlled from
locations other than Jacksonville, the system would permit one
dispatcher to apply track blocking for track car and other on-
track equipment movements while the adjoining dispatcher had the
capability of operating trains onto the blocked section. In the
newer computer assisted systems, this track blocking is strictly
a software programming function.

The Jacksonville dispatching district for which this particular
fault was identified connected to a district still controlled
from Huntington, WV. The Jacksonville dispatcher could apply a
track block for an on-track equipment movement but this block did
not prevent the Huntington dispatcher from clearing signals for
train movements onto the blocked section. Because of this
condition, verbal communications between the dispatchers or
control operators involved was vital to the safety of track car
and other movements ‘which may not shunt track circuits.
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CSX was aware of this problem, and as a solution had instructed
the dispatchers in Huntington to communicate with Jacksonville
prior to clearing signals for such movements. These management
instructions to the dispatchers.were strictly verbal, and were
not part of the dispatchers written instructions to their relief.
As a conseguence, these instructions could be breached by an
extra list or other dispatcher not familiar with the procedure.

A preferable approach would be for the carrier to require the
dispatchers involved to contact one another and arrange for
blocking of the other dispatcher's control panel. This method
has been utilized historically by the railroad industry, and
offers a far higher degree of safety than the casual procedure-
being used.

Direct Traffic Control (DTC) Subsystem

The Direct Traffic Control subsystem represented a significant
improvement which helps the dispatcher to identify and track
trains. 1In addition to providing a visual status report, the
computerized operating rules logic portion of this subsystem
identified and often prohibited the train dispatcher from
establishing many conflicting or otherwise unsafe train and on-
track equipment movements. FRA has long encouraged the railroad
industry to adopt this type of technology to assist dispatchers
in non—traffic controlled territory.

In ABS territory, the DTC subsystem provided the facility for
direct traffic control but the protection for train movements is
provided by the field signal system. The DTC rules provided a
substitute for the historical timetable and/or train order
authorities.

In non-signaled territory, the DTC subsystem provided the
authority and the protection for train operation using the DTC
rules. It was in this method of operation that computer assisted
dispatching system failures could lead to unsafe conditions. To
minimize the possibility of unsafe failures, CSX had used the
following development philosophy:

o The hardware system was duplicated with back-up
capabilities. The automatic:switch-over to the back-up
system was still being developed at the time of the FRA
audit. Since the back-up hardware would be on-line and
-functioning in parallel with the primary system, there
would be no down time at the dispatchers' consoles due
to power, computer, or individual communication mode
failures., At the time of the FRA inspection, the back-
up hardware was working but the automatic switch-over
was not functioning. Switchover had to be performed
manually. '
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.. The installation and checkout of the CAD was beéing

implemented by activating a small number of dlspatchlng
stations at one time. . When. a new area was to be

. activated, an inexperienced CAD dispatcher is trained:
with the -assistance .of an experienced person in an on-

.-- the-job training mode. During this training period,
. the area to be added to the.system was given-a’

fundamental exercise by computer simulation.  Realistic

scenarios were demonstrated to the CAD system and the
. new trainee. ) :

o _'_A matrix of the CSX DTC and on-track equlpment (OTE)

rules was developed which defined the existing rules in

a language that was compatible with computer
implementation. A control center supervisor ass1gned
* new trainees to check the new CAD area by inputing:

commands which would violate the DTC ‘rules and réesult ~

. in conflicting train and OTE movements. ' If variances
' or .problems were identified, a Field Observation Report
. Form. was submitted. CSX then assigned the problem
responsibility to the vendor or carrier personnel.

o When no further .problems occured in the developing area
- of the CAD (generally a subdivision), that portion of
- the 'CAD was connected to operate in parallel with the
existing dispatching center. Problem areas were’ again
identified and reported on a Fleld Observatlon Report
v Form. K ; : .

o When no further problem areas were identified the
' existing dispatcher center was closed down -and all’
. dispatching was transferred to the Jacksonville Control
. Center. » . i

o] Any problems that occured in the fully operatlonal CAD
- were reported and reconciled by the same F1eld
Observation Report Form.

Software Rellabllltv and . Safetv Assurance

At the tlme of the FRA audit, ¢CSX had not performed a formal
safety analysis and had not followed a rigorous procedure for
software quality assurance. Large projects of the U.S. '
Department of Defense; NASA, and. the Federal Aviation
Administration require that software be developed ‘according to
standards- for quality assurance.” The purpose of ‘a systematic
methodology is to organize the.developmental tasks so that they
can be controlled by the various' specialists and managers who
understand. .the’ technical detalls and.. rules that should control
the logic flow. .- S :
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CSX was using an informal approach to software specification and
design. At this. point in the development of the system, CSX
worked with the vendor in configuration management to assure that
changes, modifications and error corrections were compatlble with
all possible combinations of software logic. If an error in
software design was found there did not seem to be a control that
required and- documented that the error be corrected in all parts
of the system.

Software problems can be of two basic types--design errors and
hardware defects. Design problems can show up when a previously
unused path through the loglc is exercised or when a seldom used
or unexpected set of inputs is encountered. Hardware defects
should be detected by periodic verification checks. . Software
faults can be minimized by design redundancy and/or by a
systematlc test program that searches for any unacceptable design
fault.. Design redundancy requires that independent software
designs be prepared by separate design teams and that the two
~programs be run concurrently. Outputs from the two programs must
agree before the answer is executed. This type of redundancy was
not used in the CAD system.

Even though the software for each track segment was developed
separately, .the test program for those individual segments should
have, been' integrated and complete. The assurance program should
not, have permitted skipping over of tests because of the
51m11arlty to-previously installed software routines. FRA
advised that~CSX consider a formal safety and quality assurance
in lieu of this informal test program.

A formal program is partlcularly 1mportant when vital logic is
1nvolyed‘ -An- initial step in the formulation of a formal program
would be to identify the vital elements of the software program.

For the most part, FRA found that the operation of the CAD
facility in DTC territory increased protection and safety. A
major improvement was that the DTC rules had been reduced to a
matrix of logic that is programmed into the computer. As
dispatchers manipulated the various requests for block occupancy,
the computer logic verified whether the block could be authorlzed
and if so under what restrlctlons.

Durlng analysis, however, FRA found several .potential conflicts-:
not provided for in the rules matrix. Because the rules matrix
did not search for all conflicts, the safety of the operation was
still dependent on observation of the rules. FRA discovered the
DTC Conflict Check Matrix (which matches the software) did not
correspond with the DTC Permit Conflict Checks Table which “was
presumably used by the railroad and vendor in determining if the
software development was complete. Following are conflicts which
are not checked, and differences noted by FRA.
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The system did not identify failure of the dispatcher
to provide On Track Equipment (OTE) operators with
information regarding block occupancy by trains. csX
Operating Rule 704 required this information to be
included on the OTE authority. Because of this
software fault, dispatchers could issue authorities for
‘OTE movements without identifying preceding trains in
the limits of the authority. A conflict check was not
executed. ' :

The system permitted OTE movements in both directions
but did not provide conflict checks if subsequent: OTE
movements were authorized within the same blocks.

The DTC Permit Conflict Checks Table provided for
. proceed block conditions (used in ABS territory) in one

" direction with rear flag protection, and without rear

flag protection. The Conflict Checks Matrix permitted
following movements only if rear flag protectlon was
prov1ded. A

) For movements in one direction without rear flag
protection, the conflict checks table had a question
mark and the matrix defaulted to the "no" condition in
call 01rcumstances, including prohibiting following’

 “train and OTE movements. This conflicted with the

~provisions of operating rule 99.

FRA found that special instructions of the Atlanta .
~Division Timetable, Augusta Terminal,  supported this
inconsistency. These special instructions had the

" ‘effect of standing the DTC rules on their head. They

permitted the issuance of absolute, clear and occupied
blocks within signaled territory; and also prohlblted
the issuance of proceed blocks within signaled

- territory. This portion of the railroad was not
dispatched from the Jacksonville Control Center.

The CSX rule book states "“"Absolute Block, Clear Block
and Occupied Block authority will be granted only in
non-signaled territory and may be used for movements
against the current of traffic." The rule book further
defines a "Proceed Block" as the only block granted in
~ signaled territory and states that trains will be
'-governed by signal indication. .

.FRA Inspectors noted that when dispatchers authorlzed
‘proceed blocks in one direction without the requirement
for rear flag protection (in compliance with rule 99),
‘and later attempted to issue following OTE movement
authorities, the computer would not permit such
movements. These movements conform to CSX operating -
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rules. Dispatchers stated they could not understand
‘why the computer would not allow such movements.
.. Furthermore, the dispatcher's workload was adversely
~-influenced by this software fault.

o 'The system permitted authorizing of a proceed block in
both directions, and the computer conflict matrix would
protect such movements. The Permit Conflict Check
Table indicated subsequent OTE movement authorities
could be issued.

o - Yard limits were identified on the CRT using the. same
color and track schemes as territory where yard limits
are not in effect. The system did not provide conflict

- checking for yard limit movements. When issuing DTC
and OTE directives, the dispatchers were required to
<~ remember ‘not to include such limits in authorities.

In the DTC mode, the vital steps’ in controlling train and OTE
movements were: data storage and retrieval, decision making,
transmission and reception of authority, and execution of that
authority. " In each of the steps there was an interaction between
the computer and. the dispatcher, and thus in each step there was
some potential for error. Decisions in the movement and
protection of trains, on-track vehicles, and work gangs were made
by a combination of dispatcher and computer logic. The
transmission and execution of authorities was primarily a human
function.

The displays available to the dispatcher provided visual aids to
keep track of the locations and movements of the ex1st1ng track
authorities. FRA noted a number of CRT displays used in DTC
territory that were not distinct because they are positioned too
far away from the dispatcher. CSX was aware of this problem and
indicated the intent to redesign the layout to accommodate the
dispatcher requirements.

PRINTER

CSX demonstrated a new printer that was to be incorporated into
the system. This type of printer would be used primarily for the
transmission of the train bulletins and release forms (which are
used in lieu of train orders and clearance forms). The printer
used a short form technique to verify that the received message
is the same as the transmitted message. The new printers
verified the number of lines in each message and the sum of the
bit values for each character. If there was a discrepancy in the
number of lines or in the check sum the printer would not accept
the message and the transmitting station would recognize that
there was an error in the transmission. The verification. process
was, in effect, a handshake between the sender and the recelver»
machines.
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Since the information was verified before it was printed there
was a small potential for corruption of the message in that time
interval. As an additional check the person who received the
.printed message was required to verify the number of lines. FRA
noted that the software system neither assured the train
bulletins were actually transmitteéd-nor assured they were
transmitted to the correct station.

This automation of the message verification should reduce the
workload of the dispatcher significantly. At the time of the
Jacksonville audit, control center management had requested
authority and funds to install 50 of these printers. This should
have a positive effect on safety by reducing the potential for
transmission errors.

To be totally effective, however, CSX must assure that train
crews and other involved employees are properly instructed on the
human requirements. These requirements should be included in the
CSX Program of Instruction on Operating Rules and Timetable
Instructions, and the CSX Operational Testing and Inspection
Program.
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CHAPTER 6- RULES AND PROCEDURES

TRADITIONAL

The function of railroad operating rules and procedures is to
prevent accidents by prescribing the duties of employees and
specifying a predictable and consistent response to events. 1If
employees could not rely on operating rules to govern the
behavior of fellow employees, chaos would result. An example is
the movement of a train against the current of traffic in
automatic block signal system territory. After obtaining
authorization, a locomotive engineer can operate a train against
the current of traffic promptly, expeditiously and with a high
degree of confidence. His knowledge of operating rules and
experience in their application assures him that:

o Rules require the train dispatcher to set stop signals
or issue orders which will prevent opposing movements
from entering the block in which a train will be
authorized to move against the current of traffic.

o Rules require other engineers and track car drivers not
to pass stop signals without permission of the
dispatcher.

o Rules require the train dispatcher to determine that

the block ahead is clear of opposing trains before
authorizing a movement against the current of traffic.

o Rules require the train dispatcher to issue appropriate
instructions if the block ahead is occupied by a
preceding train moving against the current of ‘traffic.

o "Rules prohibit employees operating other trains or
track cars from entering the block outside of yard
limits without permission of the dispatcher.

o Rules require employees operating trains on adjacent
tracks to provide protection if they experience an
emergency application of the automatic train air brake
and may have equipment fouling.

It has been said that operating rules became necessary when
railroads first operated more than one train at a time. 1In
reality, certain basic operating rules are necessary even for
railroads which have only one locomotive. Development of these
rules was for the most part evolutionary, not revolutionary,
reactive not proactive. After accidents, rules or procedures
were developed to address the specific conditions which allowed
the accident to occur.
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A principal law- of physics holds that two’ objects .cannot occupy-
the same space at the same time. Corollary to this law are three
basic constraints of railroad operations: a railroad vehicle ”
operator s vision is limited; trains and other on track vehicles
require relatively long distances in which to stop, and the fixed
guideway on which railroad vehicles travel makes evasive action
impossible. 1In order to safely address these limitations while
effectively utilizing track, railroad operating rules philosophy
holds that overlapping authorlty cannot be granted without
sufficient safeguards. Existing rights must be restricted before
conflicting rights can be granted.

Because a single fallure on the part of a person or machine can’
have catastrophic consequences, safeguards including redundancy
are-.essential. Historically, train order operators provided one
such level of redundancy. Train orders were issued by the train
dispatcher over an open telegraph or telephone wire.
Communications over the open wire were monitored by the employees
directly involved in the proceedlngs as well as other employees
w1th access to the open wire.

CURRENT

As railroads have changed their methods of operation, the number
of operators has been drastically reduced. Advances in
communications equlpment and data management technlques have
resulted ‘in massive changes in the operating rules in recent
years.,  Railroad operating practices have changed more in the
last decade: than they had in the previous century.

FRA expects changes to continue to occur at a rapid rate. In .
order to retain or expand market share in an increasing
competitive env1ronment change is inevitable. Many rallroads
are planning or 1n1t1ally implementing computer assisted
dispatching systems. .The Advanced Train Control System prOJect
of the Association of American Railroads and the Railway )
Association of Canada is well underway. Future technological
advances in computer systems and data communications will prov1de
as yet unknown opportunities. It is imperative that emerging '
methods of granting authority for track occupancy provide levels
of safety at least equivalent . to those currently prov1ded.

Although many classes and crafts of employees are governed by the
operatlng rules, -the train dispatcher routinely deals with: the
most complex and safety critical of these rules.

When comprehens1vely de51gned and artfully drafted, rules and
procedures provide the dispatcher with the means to perform
safety-critical functions unassisted by other employees.
Instruction on the meaning, intent, and appllcatlon of the
operating rules -should be provided in writing in a concise and
consistent format. The goal of this instruction should be to
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assure all that employees understand and apply the rules in the
same manner. Rules and instructions should be so worded that
there ¢an be no misunderstanding as to the their application.

Rules and 1nstructlons are frequently revised to reflect changes
in operating conditions. Because of their accessibility and high
degree of visibility dispatchers assume the role of a functional
source of rules interpretations. Promoted train dispatchers
comprise a significant percentage of the nation's rules
examiners. .

Dispatchers are expected to be thoroughly familiar with the
location and contents of all additional sources of information.
Thése include notices, bulletins, emergency procedures manuals
and train profiles. Dispatchers are required to maintain the
train sheet to reflect the current status of the terrltory under
their control. :

In properly designed modern systems, electronic hardware and
software is designed with a two step philosophy so that safety
critical commands may not be inadvertently executed. An example
of this is the removal of blocking device protectlon from
electronic control systems. This function requires two separate
actions by the dispatcher in order to complete the command.

Principle high dens1ty routes are primarily electronically
controlled. ' Other main tracks are controlled by mandatory
directive systems such as track warrant control, direct traffic-
control, manual block system, etc. Some Class I railroads have
dispatching positions which include sections of CTC, ABS, and
non-signaled territory. In such cases dispatchers must be
familiar with the intricacies of several different methods of
operations. Different rules and procedures need to be applled to
achieve the same results from different systems.

Mandatory directive systems are of two basic types: direct
traffic control and track warrant control. Direct traffic
control consists of a series of established sections of track
(blocks), the limits of which are typically designated by signs.
The dispatcher directly grants the use of one or more blocks to
trains, track cars, and maintenance crews by radio. The person
receiving the authority records the specifics by filling in
blanks on a pre-printed form. The right to use the track,
together with all movement restrictions, are transmitted
simultaneously. In non-signaled territory, restrictions may
include information on preceding movements. Where automatic
block signal system rules apply, the mandatory directive grants
right, while the condition of the block is conveyed by the signal
system. _ . .

Track warrant control functions in a 51milar manner except that .
authority may be granted between any two identifiable locations,
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not just between the limits of fixed blocks. Typically these
locations include switches, signals, mileposts and bridges.

- Direct traffic control and track warrant control are known by
different names on different railroads. They also exist in
variations or hybrid forms.

Railroads are increasingly using computer assistance in mandatory
directive territory. Computer systems are in service which
provide a visual indication of the status of blocks in direct
traffic control territory. Operating rules logic can be
programmed and the dispatcher can be prevented by computer
conflict checking from issuing overlapping authority.

Each railroad enforces it's own operating rules. An employee who
violates an operating rule is subject to discipline. The
severity of the discipline assessed is often commensurate with
the seriousness of the violation. It can range from verbal
reprimand to termination without reinstatement rights. Most
collective bargaining agreements specify the rights and
obligations of the parties in disciplinary proceedings.

FEDERAL ROLE

In the aviation industry, traffic control is a government
function and responsibility. The rules and procedures to
maintain traffic spacing and prevent accidents are promulgated by
the Federal government. Air traffic controllers are employees of
either the Federal Aviation Administration or the Department of
Defense. In the railroad 1ndustry, traffic control is a function
and responsibility of the individual railroad. The rules and -
procedures to maintain traffic spacing and prevent accidents are
promulgated by carriers or associations of carriers. Train
dispatchers are employees of the individual railroad companies.
Where two or more carriers operate over a railroad line,
agreements- spe01fy that one carrier's operating rules apply.

Federal requlation of operating rules and procedures is both
direct and indirect. Among the direct regulatlons in Title 49
Code of Federal Regulations are: :

o Part 217. This part requires carriers to file with FRA
a copy of their operating rules, timetables and
timetable special instructions. It also requires
carriers to c¢onduct a program of instruction on the

‘meaning, intent and application of these rules and to
“conduct periodic. tests and 1nspect10ns to ensure
compllance.

o Part 218. This part requires railroads to have in

effect specific operatlng rules in the following six
dlStlnCt areas: .
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1. . Procedures for the protection of workmen who
""" ,inspect, repair or maintain locomotives and cars.

~

2. Train operations within yard limits.

3. Flag protection of train and locomotive movements
on the main track outside vard limits.

4. Hump yard protection of train and engine service
employees who are required to go between rolling
equipment.

5. Procedures for the protection of occupied camp
cars. :

6. Prohibitions against tampering with safety
devices.

In most codes of operating rules, the rules governing the first
three are identified are rules 26, 93, and 99 respectively.

(o}

Part 220. This part governs the use of two way radios
in railroad operations. It sets forth minimum federal
radio standards and procedures.

Part 221. This part requires that under certain

conditions, the rear end of trains must be equipped
.with an approved rear end marking device.

Aﬁongnthe federal regulations with an indirect impact on rules
and procedures are the following:

o

_Part 213. The Track Safety Standards govern the

maximum permissible speeds for freight and passenger
trains based on the condition of the track on which
they operate.

" Part 219. This part governs the use of alcohol and

drugs by employees in safety sensitive positions. Part
219 is divided into subparts as follows:

Subpart B prohibits employees from using or possessing
alcohol or any controlled substance while assigned to
perform service covered by the Hours of Service Act.

It also prohibits employees from reporting, going on
duty, or remaining on duty while under the influence of
or impaired by alcohol or any controlled substance or
while having .04 percent or more alcohol in the blood.

Subpart C requirés toxicological testing following
serious accidents which meets published thresholds.
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Subpart D.authorizes -railroads to test employees for
reasonable cause or under reasonable suspicion.

Subpart E governs the identification of troubled

. employees by requiring railroads to adopt, publish and -
implement a voluntary referral policy and a co-worker
report policy.

Subpart F requires pre-employment drug screens for
applicants for safety sensitive positions.

.Subpart G requires random testing of employees in
safety sensitive positions.

o Part 236 specifies the rules, standards, and

- . instructions governing the installation, inspection,
maintenance and repair of signal and train control
systems, devices and appliances.

The Hours of Service Act limits the amount of time on duty for
employees performing safety sensitive tasks. In general it
applies to any employee who performs the traditional functions of
conductors, engineers, trainmen, hostlers, operators, train
dispatchers, and signal maintainers. :

FRA was granted further authority over railroad rules and
procedures by the Federal Railroad Safety Authorization Act of
1980. Subject to review and appeal, FRA may issue an emergency
order when it determines that an operating rule or procedure is
so unsafe as to present an imminent danger. FRA uses this power
judiciously, and only if all other avenues of correction have
failed to resolve the safety issue. During this assessment
there were no such imminent dangers found.

Enforcement of federal safety regulations is accomplished by the
imposition of civil penalties. These penalties are intended to
be remedial in nature, not punitive. If FRA is able to obtain
compliance with the regulations without the imposition of civil
penalties, it will generally do so.

Prior to the passage of the Rail Safety Improvement Act of 1988,
«civil penalties (except those concerning hazardous materials)
could only be imposed against railroads. Individuals, including
employees and officers of railroads, were outside FRA
jurisdiction. Since passage of the Act, any person who knowingly
and willfully violates a federal railroad safety law or
regulation is subject to civil penalty. In addition, individuals
who have demonstrated unfitness to perform safety-sensitive
functions are subject to disqualification from performing such
functions.
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CHAPTER 7- OPERATIONAL TESTS AND INSPECTIONS
BACKGROUND

In November, 1974, the Federal Railroad Admlnlstratlon published
in the Federal Reglster a final rule, titled “"Railroad Operating
Rules". This rule was subsequently included in the Code of
Federal Regulations as 49 CFR Part 217. These regulations became
effective in February and March of 1975. :

This Part requires railroads to periodically instruct each
employee on the meaning and application of the railroad's
operating rules; to file with FRA copies of the program for this
periodic instruction; and to file with FRA a copy of its code of
operating rules, timetables and timetable special instructions,
including any amendments to these publications w1th1n 30 days
after the amendments are issued.

The regulations further requlre railroads to periodically conduct
operational tests and inspections to determine the extent of
compliance with its code of operating rules, timetables and -
special instructions in accordance with a program filed with FRA.
Each railroad's program is specifically required to provide  for
operational testing and inspection under the various operatlng
conditions on the railroad. 1In order for a railroad to be in
compl;ance with this regulation, it must provide for operational
testing and inspections of train dispatchers.’ Eurther, the .
program must provide for such testing and inspection under actual
operating conditions.

EFFECTIVE TESTING PROGRAMS

Test and inspection programs should include the capability of™
testing for all carrier rules and special instructions. Mimimum.
testing levels should be established for safety-critical rules
and instructions. Reduced emphasis should be placed on ancillary
rules. and instructions such as those pertalnlng to employee
groomlng and deportment.

Programs should be flexible enough to prowvide for special
emphasis as conditions warrant. For example, when the method of
operation of a portion of the railroad changes, such as from ABS
to CAD, emphasis should be place on testlng for CAD rules.
L1kew1se, rules and instructions which- generate abnormally high
failure rates should also be a prlorlty Discipline cases which
arise from rules violations which were not detected through the
test and inspection program should be approprlately welghted
Finally, when noncompliance with ru%és or instructions is
identified as an accident cause, spec1f1c testing should be
conducted to ensure that noncompliance is not systemic. This
process can be facilitated when carriers integrate their
databases. Personnel, discipline, and accident/incident
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databases all include information which can be used to 1ncrease
the effectiveness of testing programs.

Computer programs used to maintain the test and inspection
database should contain internal audits to detect exceptions from
pre-established norms.. Programs should detect, identify, and
require justification from participants for such factors as:

o) An insufficient number of tests.

0 . An unreasonably high numbers of tests, indicating the
possibility of reduced quality.

o A lack of emphasis on safety-critical rules.

.o - .Faiiure rates which are abnormally high or low.

0 A disproportionate amount of testing on the first
: shift.
o Clustering of tests at the beginning or end of the

month or other testing periced.

In order for a program to be viewed as meaningful, participants
need to perceive both short term and long term benefits. Long
term benefits of a test and inspection program should be a
reduction in accidents, injuries, and property damage by
identification and correction of rules violations before they
result in accidents. Short term benefits and program credibility
can .be achieved when participants detect a genuine commitment
from senior management and are advised of the results of the
program. One method of achieving these goals is the preparation
and distribution of useful management reports on program
activity. Monthly or quarterly reports showing activity
presented in a meaningful manner should be an integral part of
any  testing and observation program.

ASSESSMENT FINDINGS

The test -and ‘inspection program of each railroad is ‘addressed in
section two of this report. General findings which apply to more
than one carrier are presented here.

During the assessment, FRA determined that operational testing.
and inspection of train dispatchers was inadequate on almost all
railroads. On some railroads the train dispatchers were non-
agreement employees and were considered railroad officers. These
railroads took the position that since train dispatchers were
officers, operational testing was not required. FRA does not
agree. Such policies are contrary to Federal regulations and
impede the .goal  of determining rules compliance by employees in
safety critical positions. On other railroads train dispatchers
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were included in the program but the quality of testing was
substandard. Among the general patterns of deficiencies noted
were:

o Of the 125 offices assessed, at 30 offices (24
percent), the carrier stated that system or division
officers did not periodically test and inspect
dispatchers and record the results.

o A disproportionate ratio of tests were conducted on the
first shift at locations where multiple ShlftS are
employed. .

o The assessment period bridged various carrier's test

reporting periods. During the periods for which data
was requested a total of 66,494 tests and inspections
were conducted on dispatchers. Failures numbered 1302
,or -1.95. percent. Individual railroad testing programs
produced failure rates of less than 1 percent. FRA's
own inspections indicate that the failure rate is often
appreciably higher.

o Many railroads conduct a high percentage of
observations or tests for compllance with general
rules. Rules governing the issuance of mandatory
directives, the use of blocking devices, and the -
granting of track and time authority are also crltlcal
and must be included in the testing program. ' -

S ST e

o - Several railroads did not have a system Wthh 1ncluded'

computer audit programs or other methods of 1nterna1
auditing. '
o  Not all railroads use the test and inspection program

to generate useful management reports. The program can
establish a database from which meaningful management °
information reports can be produced.

FRA noted that railroads reported 463 instances in which train
dispatchers were disciplined for operating rules violations
during the year preceding the assessment. In some cases these:
operating rules violations (and resulting discipline) occurred
because dispatchers did not perform non-safety crltlcal
admlnlstratlve tasks in a timely manner.

At many offices FRA was not able to establish a correlation
between the number of cases in which discipline was assessed and
the number of test and inspection failures. The statistics were
skewed by individual carrier policy. Frequently, the failures
were not the result of employee testing. Instead, carrier
officers completed a report 1nd1cat1ng a failure because a rules
violation was documented during an a001dent or incident
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investigation. Although all rules violations should be a part of
the database, such "after the fact" records distort the
statistical data and prevent senior management from conducting a
meaningful analysis regarding officer participation in the
program. Railroads should reserve a database code for these
types of violations in order that the information can be properly
sorted for evaluation.

AGENCY DECLARATTION

FRA intends to more closely scrutinize the programs of
operational testing and inspection submitted by each railroad,
particularly as the program applies to train dispatchers. civil
penalties will be issued where necessary. Further, the agency is
currently evaluating the requirements of 49 CFR Part 217. The
agency intends to resolve any ambiguities contained in this Part.
Finally, FRA intends to thoroughly evaluate all other options,
and will make any changes in the rule it deems necessary to
ensure safety and compliance.
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CHAPTER 8- TRAINING
As indicated by the following,graph;'the nation's train
dispatcher work force is generally composed .of experienced
employees. L . C e e

DISPATCHER EXPERIENCE
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Of the dispatchers interviewed, 65 percent indicated 10 or more
years of dispatching experience. Those indicating 20 or more
years were in the largest group and comprised 25 percent of the
total. On the opposite end of the spectrum, those with less
than 1 year through 3 years of experience were 12 percent. The
smallest group, 6 percent, had between 4 and 6 years train
dispatching experience.

These statistics indicate that many dispatchers are in the late
stages of their careers. New technology, consolidations, mergers
and abandonments will only partially mitigate the need to train
replacement dispatchers. 1In addition, the introduction of
technologically sophisticated computer assisted control systems
has created the need to reassess the methods used to instruct
dispatchers. The depth of training required by candidates for
dispatcher positions has expanded in recent years. This has
occurred because of both an increase in the sophistication of the
technology employed and decrease in the number of employees with
experience as operators.
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Operators perform safety-critical duties similar to or in consort
with dispatchers. Proficient operators develop relevant
knowledge and skills. When carrier employees without operator
experience are selected as dispatcher trainees, training programs
must compensate for the lack of specific knowledge and skills.

In recent years, some railroads have selected candidates without
prior railroad experience. These candidates do not ordinarily
understand the fundamentals of the industry or have any knowledge
of railroad operating or safety rules and practices.

A search of FRA accident data did not disclose a statistically
significant pattern of accidents caused by inadequately trained
or inexperienced dispatchers. In some instances dispatchers
failed to properly apply operating rules or the rules were
insufficient to prevent accidents. Those accidents that did
occur however, indicated the potential for catastrophic loss of
life and property damage in the event of dispatcher error.

INTTTAL TRAINING

In addition to initial training on the physical characteristics
of the railroad, carriers have historically provided initial
training to dispatchers through on-the-job training, classroom
instruction or a combination of these methods. FRA believes that
the most beneficial programs have successfully integrated both
on-the-job and classroom training into cohesive and comprehensive
programs.

Oon-the-Job Training

On-the-job training with an experienced dispatcher simultaneously
provides the candidate with both knowledge and a limited amount
of practical experience. It is not abstract. The candidate can
perceive the impact of the decisions made by the dispatcher.
Because of the lack of structure in on-the-job training, it can
result in significant logistical and financial burdens. On-the-
job training can also be a tedious process for both the trainer
and the trainee.

The trainer is usually selected because he has accumulated enough
seniority to be awarded a regular assignment. Instruction on the
methods and means to provide training is not usually furnished to
the trainer. The knowledge, skills, and abilities needed to
provide training may not be the same as those required to
function successfully as a train dispatcher. At a position with
a heavy workload, the trainer may lack the time to provide
detailed instruction. Not all railrocads provide monetary
incentives to trainers. Rules which make the trainer responsible
for the errors and omissions of the trainee may also serve as
disincentives to on-the-job training.
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on-the-job training is situational. Events may not occur. ‘which
require the appllcatlon of specific functions of the trafflc
control equlpment -operating rules, special 1nstruct10ns,.ﬁ
bulletin notices, timetables or other important job elements. .
Any faults or weaknesses the trainer possesses may be acquired by.
the trainee. .

It is difficult to assess the progress of a trainee in an on-the-
job training program. Some railroads require a signal department
employee to instruct the candidate on the functions of traffic
control and communications devices. Periodic evaluations are
seldom provided. The trainer may use subjective criteria which
may have limited validity.

When 01rcumstances permit, many railroads have 1n1t1a11y L
quallfled employees on the least difficult dispatching positioens
in an office. As candidates became more proficient they were
trained and quallfled on progressively more challenging
positions. Where employees worked under a collective bargaining
agreement, assignments after being qualified were governed by
seniority. This often leads to junior employees working the
least desirable and most difficult assignments in an office.

It can, be:said that a dispatcher continues the learning process
even after meeting the minimum safety threshold .requirements:. for..
worklng a position unassisted. Proficiency and product1v1ty :
usually. increase over time. After a dispatcher is integrated -
into the office work force, the carrier must determine that his
compliance with operating rules and other instructions contlnues
at an acceptable level. This quality assurance program is .
accomplished by conducting operating tests and inspections. FRA
noted- that although supervisors are often present in dispatcher
offices, formal, documented monitoring often does not occur.

Classroom Training

In:a formal.classroom environment, instruction and training can
be conducted without the interruptions which occur during on-the-
job training. Conversely, any sequence of events may be
interrupted. by the instructor or student at appropriate times for
questions or clarifications. Students learn the application of
the operating rules and practices in a uniform and precise
manner.

When classrooms are equipped with simulators, control system
functions can be repeated until the student fully understands
them. Significant combinations of operating situations can be
simulated. Emergencies or unusual occurrences that a' trainee
might not-encounter-during on-the-job training can be created,
including catastrophic losses of primary traffic control and or
communication systems. FRA, like the Federal Aviation
Administration (FAA) and many behavioral scientists, believes
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that human response can be conditioned. ' A more detailed
discussion of the use of simulators, extracted from a study of
FAA simulator use and modified minimally to apply to railroads,
is presented elsewhere in thls chapter.

Structured participation by representatives of the 51gnal
maintenance of way, mechanical and other departments is
facilitated by a classroom environment. These representatives
can help the trainee understand the role the train dispatcher
plays in the total operation of the railroad. For example, :
signal department representatives can provide insight into basic :
signal theory and logic and their practical application.

_In a classroom setting spe01fic goals and objectives can be
established and formal evaluations can be conducted. The trainee
.can be provided w1th formal feedback on his- progress..

Simulators

Several Class I railroads have 1n1t1ated programs to consolldate
dispatching offices at centralized locations. This consolldation
.is often accompanied.by a capitol expenditure for computer
assisted dispatching systems. As noted elsewhere in this section
of the report, computer assistance' is 1n service for both '
Signaled and non-51gna1ed operations

FRA examined the use of 51mulators during the assessment and
commends those railroads which have 1ntegrated the use of . .
simulators. into their training programs. It did not appear,"
however, that all simulators were utilized to- their maximum
effectiveness. .On some railroads the primary function of
simulators was to verify system hardware and software.’' Their use
as training tools was limited by design. FRA's findings were in
many respects similar to earlier studies of FAA use of simulators
(Henry et al, 1975 pp 34- 35)

Some of the obvious benefits in the use: of s1mulators for train‘
dispatcher training are:

o They permit experiences with traffic to be arranged in
an order of increasing complex1ty that 1s optimally
useful for training purposes.-

©  They permit immediate review and assessment of each
»training experience 3

o- . They provide as much repetition of any type of
dispatching problem as’ 1s required to achieve mastery.

'o | They need not 1nterfere w1th actual operations.



o They permit students to'experience uncommon but -
important events or situations without having to walt
for their occurrence in real life. . :

o Scheduling is flexible and can be tailored to the
overall training program and for periods appropriate to
the subject's importance.

.0 The duration of overall training time can be reduced.
o Safety is not a factor during the training process.

Simulation is the process of representing a real task or event.
It is not a complete duplication of reality, although parts of
what is being represented may be duplicated. Depending on the
purpose to be served, the degree of simulation, portions of the
system included, and fidelity of the simulation should vary.

For example, it has been found that high fidelity of simulation
is not important when training a person to perform tasks with
fixed procedures (Prophet, 1966, and Cox et al, 1965). Precise
sensory cues are important in training for tasks which require
precise motor skills such as accurate feedback (or "control
feel") on aileron or rudder controls in aircraft simulators.

Only that part of traffic control that is a precise sensory-motor
skill requires high fidelity in the simulation.

On the other hand, if critical skills are mostly in the areas of
decision making and communication, completeness rather than
precise realism on the display panel will probably be most
significant. 1In the final analysis, the validity of a simulation
has to be proven by research and experiment.

MINTMUM TRAINING LEVELS

The following are the recommended minimum initial training
requirements for train dispatchers from previous research in the
field (Devoe, 1974, pp 63-66).

A. Classroom training (160 hours)
1. Review of railroad objectives and organization (4 hours):

a. Roles of safety and efficiency in railroad operations;

b. Organization of the operating departments;

c. Duties and authorities of a dispatcher;

d. Duties and authority of supervisors to whom the
dispatcher reports and other railroad personnel who
work with and under the authority of the dispatcher.

2. Rallroad termlnology requlred for reliable
communications (4 hours).
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.a.

b.

C.

. Locomotives, rolling stock and lading (8 hours):

Types of trains in service in the assigned territory:
Locomotives in service and their power/tonnage ratings,
capabilities, limitations and restrictions on operation;
Nomenclature and functions of types of cars "in service;
restrictions on the movement of high and wide loads and
hazardous materials.

Railroad rules and regulations (80 hours).

a.

Cc.

Operating rules, e.g:

. General rules;

. Rules and instructions governing dispatchers and
operators;

. Rules governing signals, switches, and
1nterlock1ngs,

. Rules governing movement of trains and englnes,

. Rules for movement by train orders;

. Rules for movement by automatic block signals;

. Rules for movement by manual block signals;

. Rules for movement by automatic cab signals;

. Rules for movement with automatlc train control and

- automatic train stop;

. Rules for movement by centrallzed trafflc control and
traffic control systems,

. Rules governing the issuance of clearances;

. Rules governing radio and telephone communications.

Federal regulations governing safety appliances and the
handllng of hazardous materlals

Hours of service regulations and 1abor agreements.

Ba51c signal and train order operations (24 hours).

a.

Operational characteristics of each train control system
in service, e.g.:

-« Train order;

. Centralized Traffice Control (CTC) or Traffic Control
System (TCS);

. cab signals and automatic and manual block systems;

. Automatic Traln Control (ATC) or Automatlc Cab Slgnal

.- (ACS) ;. .

. Verbal train control.

Operatlng features of each communlcatlon system

in service, e.qg.: :

. Telephone (railroad and commerc1al),,

. Radio (Including Federal Communications Comm1ss1on
rules) ;

. Printer systems (where. appllcable)
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C.

Functions and locations of all controls and displays
associated with the dispatching work station with special
emphasis on the environmental effects of operatlng the
CTC console.

Documentation (8 hours):

a.

b.

General requirements for maintaining complete, accurate,
concise, and legible records.

Format entry requirements and use of each document
employed by the train dispatcher (e.g., train order book,
transfer book, train dispatcher's record of movement of
trains). ‘

General operating procedures (20 hours):

a.

b.

Relieving dispatcher prior to going on duty.

Obtaining information (e.g., condition of power and load
consists, weather and track information, special handling
information, traffic and equipment advisories.

;Fermu1ating routing and scheduling plans in accordance
.with operating rules, timetable, and existing traffic

" “'situation.

f.

g.

3.
K.

‘Mpnitoning and predicting the movements of trains.

. Generating track permits and train clearances.

Monitoring and annotating hot box detector recordings.

Coordinating movements initiated or extending beyond
own territory.

Arranging for pick up and set off of cars.

Issuing train schedule information to work crews and

Itrack cars.

Expediting enroute train crew changes.

Briefing of relief dispatcher prior to going off duty.

Management of contingencies (8 hours):

a.

b.

Unplanned events and emergenc1es requiring actlon by the
dispatcher. .

Available resources and countermeasures for dealing with
unplanned events and emergencies.
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9. Techniques for clear and concise telephone and radio
communication (1 hour).

10.'.EffectiVe job'performance (3,hours)§
a. General fltness requlrements.(

b. Sources of performance decrements (e g. alcohol,<drugs;”
. fatigue). , s .

B. Physical characteristics training (16 hours)
C. On the job qualification (160 hours)

In the opinion of the authors of the 1974 report, the minimum
training hours needed to train a dispatcher were 336. During the
assessment, FRA noted that training modifications would be
necessary due to the follow1ng operational changes since the:
report was issued:

o,‘Expansion of_dispatching territories.

o Introduction of Direct Train Control (DTC) and Track =
Warrent Control (TWC) mandatory directives resulting in-
increased interaction between dlspatchers and traln

~ crews. .o '
o Reduction in the number of operators.
o Introduction of computer assisted train disﬁatching.

‘0 Expansion of the use of computers for data transmission.

o Introduction of computer assisted or other high
" technology communication systems.

o Introduction of automated defect detector monitoring.

o Assumption of clerical, ancillary, and communications
relay functions preV1ously performed by operators,
yardmasters and clerks.

o Expansion of the number of individual signal appliances
under each dispatcher's control, resulting in increased
tlme consumed part1c1pat1ng in perlodlc 81gnal tests.

o Additional Federal regulations regardlng track safety
standards, rear end marking devices, radio standards and-
procedures, training and testing of employees, tampering
with safety devices and control of alcohol and drug use.
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FRA SURVEY OF CORPORATE -TRAINING POLICIES

As indicated in the individual railroad chapters of Section II of -
this report, training varied not only among railroads but also
among different divisions on the same railroad. In order to
obtain system policies, FRA surveyed the headquarters offices of
the carriers listed in Section II of this report. Separate data
was obtained for inexperienced new dispatchers, experienced new
dispatchers, and skilled dispatchers training for new positions.
FRA believes these three categories of employees each need unique
levels of training. FRA defined these terms as follows:

Inexperienced new dispatcher- an employee who has never performed
service covered by Section 3 of the Hours of Service Act for any
railroad. This section of the law pertains to operators and
train dispatchers. As indicated previously, operators perform
safety-critical duties similar to or in consort with dispatchers.
Proficient operators develop relevant knowledge and skills.

Experienced new dispatcher- an employee who has been or is being
trained as a dispatcher, but who previously performed service for
another railroad as a dispatcher or for the current railroad as a
block operator, train director, train order or interlocking
operator. '

Skilled dispatcher on a new position- a dispatcher who is being
trained for a different position as a result of new technological
applications, office consolidations, or displacement from another
dispatching position.

Based on the data obtained, FRA noted the following for the three
categories of dispatchers:

Inexperienced New Dispatchers:

o On-the-job training ranged from a low of 20 days to a
high of 90 days. 55 percent of the railroads surveyed
did not respond to this question. «

o Physical characteristics training ranged from a low of 2
days to a high of 10 days. 60 percent of the railroads
surveyed did not respond to this question.

o Total “tlassroom training ranged from a low of 8 hours to
a high of 320 hours. 55 percent of the railroads
surveyed did not respond to this question.
Experienced'NeW‘Dispatchers:
o On-the-job training ranged from a low of 15 days to a
high of 180 days. 25 percent of the railroads surveyed
did not respond to this question.
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Skilled

(o}

Physical characteristics training ranged from a low of 2
days to a high of 54 days. 30 percent of the railroads
surveyed did not respond to this question. o

Total classroom training ranged from a low of 5 hours to
a high of 304 hours. 35 percent of the railroads
surveyed did not respond to this question.

Dispatchers on New Positionmns:

On-the-job training ranged from a low of 10 days to a
high of 25 days. 80 percent of the railroads surveyed
did not respond to this question.

Physical characteristics training ranged from a low of 2
days to a high of 6 days. 80 percent of the railroads
surveyed did not respond to this question.

Total classroom training ranged from a low of 8 hours to
a high of 160 hours. 80 percent of the railroads
surveyed did not respond to this question.

In addition, FRA noted the following for all categories defined
in the survey:

o]

Only two railroads reported administering written
examinations on physical characteristics.

Although 18 railroads did not report any examinations on
physical characteristics during initial training, such
examinations are often administered by division offlcers
before a dispatcher is considered fully qualified.

Only two railroads reported providing any simulator
training.

No railroad reported a final examination using a
simulator.

No railroad reported administering a written examination
on control machines/systems, communication devices, and
electric traction where applicable.

As a result of this survey, FRA concluded that there is very
little agreement in the railroad industry as to what should be
included in a dispatcher training program. The agency further
concluded that——on most railroads—--system level officials do not

possess

adequate awareneéss of the railroad's dispatcher training

programs.
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PERIODIC RETRAINING

Ih order to comply with 49 CFR Part 217, railroads must
periodically reinstruct.their employees in"the meaning and
application of the railroad's operating rules. It was noted
during the assessment that the quality and scope of each program
varies from railroad to railroad.

Some programs instructed employees only on recent changes to the
railroad operating rules while other programs provided a :
comprehensive review of all the carrier operating rules. Eighty
six percent of the dispatching offices examined during the
assessment also had written examinations incorporated into their
programs.

The following graph depicts the interval between periodié rules
instruction classes. FRA notes that some 88 percent of
dispatchers are instructed either annually or biennially.

The number of questions
on examinations ranged PERIODIC RULES INSTRUCT ION
from 15 to 900. The CLASS 1 AND COMMUTER RAILROADS
national average was
114. The minimum
passing grade ranged
from 75 percent to 100
percent. The national .
average was 86 percent. © 1 Year
This wide variation _ 5%
existed not. only among :
railroads but also
between different
offices on the same
railroad. The’
information beginning
on the following page
was obtained during
interviews with chief
train dispatchers or
equivalent carrier
officers:

Q0IUSERIRAIRIRIIKCAIES

G090 2
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- ' 399%,
©  The Atchison, FREQUENCY OF INSTRUCT ION
Topeka, and Santa
Fe Railway Company :
(ATSF) examinations ranged from 90 questions to 200
questions. The minimum passing grade ranged from 80 percent
to 90 percent. Attendance at rules classes was not o

mandatory at two offices.
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o ‘The Burlington Northern Railroad Company (BN)
examinations ranged from 100 questions to 900
questions. The minimum passing grade ranged from 80

percent to 90 percent. One office did not administer aA,*

written examination. Attendance at rules classes was
‘not mandatory at two offices. ' '

o The Chicago and Northwestern Transportation Company
(CNW) examinations ranged from 15 questions to 80
questions. The minimum passing grade ranged from 85
percent to 90 percent. A

o The CSX Transportation (CSX) examinations ranged from
25 questions to 300 questions. The minimum passing
grade ranged from 75 percent to 90 percent. Two
offices did not administer written examinations.

o The Norfolk Southern Railway (NS) examinations ranged-
from 38 questions to 150 questions. The minimum
passing grade ranged from 75 percent to 90 percent.

o .The Southern Pacific Transportation Company (SP) ,

" ’‘examinations ranged from 30 questions to 100 questions.
The minimum passing grade ranged from 80 percent to 100
percent. Three offices did not administer written
examinations.

o The Union Pacific Railroad (UP) examinations ranged
from 50 questions to 400 questions. The minimum passing
grade ranged from 85 percent to 100 percent.

The inconsistencies that exist among different offices of the
same railroad are a concern to FRA. The present and future
operating environment consist of interdivisional trains, trackage
right agreements with connecting railroads, and system level
maintenance gangs. Clearly, consistency of rules application is
necessary to assure safety of operations. Therefore, a
railroad's training program must be consistent to accomplish its
objective of producing knowledgable dispatchers.

On many railroads the initial training of dispatchers is a
division level responsibility, often delegated to the chief train
dispatcher. Sufficient senior-staff oversight must be provided
when this safety-critical responsibility is delegated to the
division or equivalent level. FRA noted a commendable
improvement in the consistency of training on railroads which
have recently begun to consolidate dispatching offices.

Many carriers limit dispatcher periodic reinstruction and
reexamination classes to one hour because of restrictions of the
Hours of Service Law and certain contractual agreements. In most
offices examined during the assessment, the Hours of Service Law
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restricted the total time on duty for dispatchers to 9 hours in
any 24 hour period. If classes last longer than one hour, the
employee will be unable to work a full 8-hour shift. Some
contracts require premium pay for classes that exceed one hour or
are attended on a dispatcher's rest day. FRA believes that a one
hour period is not sufficient to provide worthwhile periodic re-
instruction.

PHYSICAL CHARACTERISTICS RETRAINING

Another area which FRA assessed was periodic familiarization
trips over the railroad. These trips serve to keep dispatchers
current on the physical characteristics of those portions of the
railroad over which they dispatch trains. The importance of
familiarization trips is increased when consolidations, line
changes, or changes in methods of operations occur. These trips -
are typically taken either by hi-rail car or train. Both methods
have - advantages and disadvantages. Advantages of hi-rail trips
include the following:

o The speed of the vehicle is usually regulated to an
extent that allows sufficient time for familiarization.

o ' Trips are often made with engineering department
personnel who are intimately familiar with the
territory and can provide insight into that
department's interface with train dispatchers.

o Dispatchers are often able to request that the hi-rail
vehicle be stopped to allow them to study interlocking
and other track structures.

Disadvantages of hi-rail trips include the following:

o Depending on traffic density there may be a loss of
productive time while waiting to receive authorlzatlon
to occupy tracks. :

Advantages of train trips include the following:

o Dispatchers are able to accurately assess the

ramifications of operating constraints such as’

curvature and grade-on-train-movement decisions.

o Dlspatchers are able to interface with traln and engine
crews and benefit from their experiences.

Disadvantage of train trips include:
e} In high speed territory, train speed may be too great

to allow sufficient time for famlllarlzatlon.
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Because these trips are intended to expose dispatchers to a view
of the physical characteristics of the railroad, it is difficult
to find justification for those railroads which conduct such

trips during hours of darkness.

The following graph contrasts the carriers' plans for
familiarization trips with their actual performance.

FRA notes that
almost half
(45.2 percent)
of all offices
do not have a
preestablished
interval for
such trips.
Interviews with
dispatchers
indicate that
78.3 percent
have made at
least one
familiarization
trip within the
past three
years. Included
in the 78.3
percent total
are 19.3
percent of all
dispatchers who
have made a

14 YR 22%

FAMIL IARIZAT ION ROAD TRIPS
COMPARISON - YEARLY [INTERVALS
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o
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trip within the past two years and 46.9 percent who have done so
within the past year. FRA believes that periodic familiarization
trips should be an integral component of each carrier's periodic

training program.

67




ANALYSIS

The FRA asseéessment disclosed two notable details. First, system
level officers have often delegated the training of dispatchers
to subordinates, but have not provided adequate direction and
controls. Second, system level officers did not have definitive
opinions regarding the necessary components of a dispatcher
training program.

FRA found no training deficiencies which might result in unsafe
conditions. However, there was a noticeable pattern of
inconsistency. The length and depth of initial training provided
to dispatchers varied widely. Major variations were noted even
among different dispatching offices on the same railroad.

There were also inconsistencies among different dispatching
offices of the same railroads regarding initial and periodic
rules instruction. The inconsistencies found by FRA were often
of major proportions.

Following are conditions noted during the assessment:

o - Despite increasing use of complex technology and
reduced numbers of subordinates, some carriers initial
training programs are exclusively on-the-job.

o Standards and policies for periodic re-training of
dispatchers varied widely both among railroads and
among different locations on the same railroad. At
some locations there was no formal policy in place
regarding periodic re-training. '

o Policies concerning familiarization trips varied
widely. The number and frequency of such trips were
insufficient on some railroads.

o At some locations, initial and periodic training
suffered because of staff shortages. Due to the
insufficient number of relief employees, dispatchers at
some offices were not permitted to make familiarization
trips over the railroad.

ORGANIZED LABOR_ INVOLVEMENT

The American Train Dispatchers Association (ATDA) has training
requirements stipulated in collective bargaining agreements. The
requirements vary from railroad to railroad, but generally
specify between 60 and 120 days of training. Specific training
program requirements are not detailed in these agreements. The
agreements are basically intended to ensure that dispatchers who
are required to learn new positions or new equipment are given an
adequate opportunity to do so. Apprentice dispatchers are
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covered by such agreements on only one railroad, the New Jersey
Transit Rail Operations, Inc. (NJT). Those railroads who do not
have collective bargaining agreements with the ATDA are not bound
by these standards.

RECENT DEVELOPMENTS

The railroad industry is currently in a transitional period. This
transition includes the following changes:

1. Changes in operating rules and methods of operations.
2. Application of new technology.
3. Consolidations and reorganizations.

Advances in communications equipment and data management
techniques have resulted in massive changes in the operating
rules in recent years. As indicated in Chapter 6, railroad

- operating practices have changed more in the last decade than
they had in the previous century.

During the assessment, the organizational structures of many
major railroads were being modified to coincide with
technological advances, and changes in their operational plans.
One of the major advantages of centralization is that work force
and training needs can be managed more efficiently. Another
major advantage is that operating rules and practices are more
likely to be consistently applied, which serves to eliminate the
potential for confusion among employees. The railroads involved
in these reorganizations are beginning to recognize the need for
better control of dispatcher training programs, and are beginning
to take positive action to address these needs. Following are
examples of dispatcher training programs recently developed by
several major freight railroads.

Burlington Northern (BN)

BN opened a technical training center in Overland Park, Kansas in
April, 1988. This training center is responsible for development
and implementation of technical training courses for many :
railroad employee crafts, including train dispatchers. Four such
courses have been developed for train dispatchers, as follows:

o Separate one week courses for chief train dispatchers,
assistant chief train dispatchers, and experienced
trick train dispatchers. These courses consist of
operating rules updating, recently developed
dispatching techniques, and management method
affecting dispatching offices. -

69



o A five week course for apprentice train dispatchers.
This course is designed to prepare individuals for the
duties of a train dispatching position. It includes
thorough instruction on operating rules, and simulation
of train dispatching duties. BN has a dedicated lab
with two centralized traffic control (CTC) simulators
which simulates a dispatching office. The instructor
has the ability to suspend real-time and discuss errors
or accepted techniques. During the simulation, each
student is required to maintain proper dispatcher
documentation of train movements.

Consolidated Rail Corporation (CR)

CR began a five week course of instruction for apprentice train
dispatchers in September, 1989. The course consists of the
following:

o Two ‘weeks (10 days) of formal classroom training. Five
of the 10 days are on operating rules. One of 10 days
is on operating rules and the power brake requirements.
Four of the 10 days are orientation of various railroad
business and operating practices.

o One week (5 days) at the students' home divisions.

" Specific assignments include riding through or local
freight trains, and one day with a yardmaster or
trainmaster for yard orientation. One day is spent in
the divisional train dispatching office.

o Two weeks (10 days) simulation training of the Computer
Assisted Train Dispatching (CATD) system at the
Dearborn, MI, dispatching office. This includes a
review of the operating rules during the second week.

CSX Transportation

A synopsis of FRA's evaluation of the CSX training program is
included as a case study, beginning on the following page of this
chapter. . ' .

Union Pacific (UP)

UP is in the process of consolidating all dispatching functions
at a center located in Omaha, Nebraska. All dispatchers
transferred to this center are given a five day training course.
Four and one-half days are devoted to simulator training; the
other half day consists of communication skills, hazardous
materials review, and a health and environmental development
course designed to teach shift workers how to better manage their
activities both in and out of the workplace.
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CASE STUDY

puring the assessment FRA conducted a case study of the
dispatcher training programs of CSX Transportatlon (CsSX). cesXx
was chosen because experienced dispatchers were "being trained . on
a new, unlform, and computer assisted dispatching system.

In 1988 'CSX began to implement the consolidation of all train
dispatchers into the System Control Center in Jacksonville, FL.
The facility at Jacksonville incorporates highly sophisticated
computer assisted dispatching technology.

Training on the functions and operations of the computer assisted
dispatching system is performed by the Assistant Manager-
Dispatching System. He has been assisted on a part time basis by
a Chief Train Dispatcher from a division which has not yet been.
transferred to the Jacksonville Control Center. The training. .
duties of the Assistant Manager-Dispatching System are performed
collaterally with other responsibilities regarding the
dispatching system. These other duties include updating,
refining, and loading data into the system. Training on the
physical.characteristics and field operations is under the
jurisdiction of the Director-Manpower Control. Except for on-
the-job and field training, all training is conducted in a room
adjacent’ to the control center

There were no new train dlspatchers hired as a result of the .
‘system consolldatlon. Some experienced train dispatchers did .not
elect to accept transfer to the control center. Others did-not
possess sufficient seniority to obtain a position. As a result,
all dispatchers to be trained on the computer assisted .
dispatching system are previously qualified train dlspatchers.

The - orlglnal staffing plan for the control center specified 164
employee pos1tlons., During the early implementation, management
decided to create eight additional assistant chief train ,
"dispatcher positions and to increase the spareboards by two
positions. This resulted in a large number of bids and bumps.
It resulted in a total of 52 permanent changes not including
interim bumps. Although the process was apparently somewhat
disruptive to the transition process, no safety concerns were
raised. The net result was that additional dispatchers were able
to bid on positions with jurisdiction over: territory already
fam111ar to the traln dispatcher.

Traln dlspatchers on CSX are members of the Amerlcan Train
Dispatchers Association. . The collective bargaining agreement
between the carrier and the union provides for 60 days of
training for experienced train dispatchers who accept transfer to
the control center. Carrier officers stated that this prov151on
of the agreement has been 1ibera11y construed, with train
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dispatchers often receiving additional training. Some
dispatchers have received up to 90 days of training.

Prior to the consolidation, some offices were equipped with
centralized traffic control and/or earlier versions of the
computer assisted dispatching system. Some offices had neither.
The Assistant Manager-Dispatching System stated that the type and
length of training provided to a dispatcher were generally
uniform, regardless of the systems in place at his former office
location. The computer portion of the training program is 15
eight-hour days in length.

Day 1 of the training program is a classroom type discussion.

The subject is a description of the traffic control system
functions of the computer. The course textbook used contains a
39 page chapter on this subject. There are 95 separate items for
discussion in the chapter.

Day 2 of the training program is a classroom type discussion.

The subject is the computer aided control system. The course
textbook contains a 21 page chapter on the subject. There are 23
items and examples for discussion in this chapter.

On days 3 and 4, the lecture and discussion is on the computer
information system interface. The textbook chapter on this
subject is 128 pages in length and covers such subjects as the
train sheet, (DTC) functions, train messages and train bulletins.
As described in detail elsewhere in this report, train messages
and train bulletins are communications used in train operations
which are similar in form and function to traditional train
orders.

With two exceptions, days 5 through 10 are devoted to hands-on
practice work with a computer simulator and on-the-job training
with experienced dispatchers on the actual system in service.

The two'exceptions are a 2 hour training session on the carrier's
computer assisted centralized advanced communication system which
is presented durlng day 5 and a rules instruction class and
examlnatlon Wthh is conducted during day 9.

After the tenth day dlspatchers are presented with three options.
" If they feel they are in need of additional time to practice on
the simulator, such time is allowed. If they feel they need
field training time, they are sent to field locations. If they
feel they need neither, they are released to return to a field
assighment. About 5 days before a cut-in of additional territory
takes place the dispatchers return to the center for a refresher
course. This refresher course constitutes days 11 through 15 of
the training: It consists of additional time on the computer
simulator and on-the-job training.
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The rules examination administered on day 9 is a 50 question
written test which requires a minimum passing grade of 80
.percent. FRA reviewed the written test and noted the following:

o  The same test is given to both train dispatchers and
‘operators.

o The test given to dispatchers at the control center is
the same test given to dispatchers at field locations
which have not yet been transferred.

o The test does not include any questions unique to the
computer assisted DTC method of operations.

o The 80 percent passing grade is lower than that
required by some other railroads in the country.

There is no written test or practical examination given to
formally evaluate the train dispatcher's knowledge of the
computer assisted dispatching system before he is released from
the computer portion of the training program. The Assistant
Director-Dispatching System conducts an on going evaluation of
the progress of the dispatcher's knowledge, skills and abilities.

In addition to the rules training and computer training described
above, dispatchers are also provided with field training. This
training is targeted to employees who have not previously
performed servicée on a specific portion of the railroad. It is
intended to provide these employees with a knowledge of the
physical characteristics and operations of that portion.

According to the Director-Manpower Control, the carrier's policy
on field training is that train dispatchers will ride over the
main lines on the territory to be dispatched before they are
allowed to dispatch trains. Some high traffic density branch
lines are also ridden. Train dispatchers may ride either trains
or hi-rail cars. Records are kept indicating the times and dates
of such qualification trips. FRA interviewed about 30 of the
dispatchers working at the control center. Two dispatchers
stated that they had never ridden over the territory they
dispatch; four stated that they had not ridden over portions of
the territory they dispatch. .

There is no written or oral examination to determine whether the
dispatcher has attained a sufficient level of competence on the
field portion of the training. When a dispatcher begins to
dispatch trains over a territory he is provided with a "helper"
This helper is a carrier employee familiar with the physical
characteristics and operating patterns of the territory. The
carrier employee may be another train dispatcher or a carrier
officer such as a superintendent-operations or trainmaster. When
the train dispatcher, the helper, the chief train dispatcher, and
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other carrier managdement employees mutually agree that ‘a
dispatcher possesses sufficient knowledge of the field
operations, he/she is permitted to work alone. According to the
carrier, the success of this method is indicated by the fact that
no dispatchers have required additional training after having
been allowed to work alone.

During the assessment FRA Inspectors interviewed train
dispatchers and observed them in the performance of their duties.
Results of the interviews indicate that the train dispatchers
were generally comfortable with the level of training provided on
the computer system. Some train dispatchers however, indicated
that they could benefit from additional field training. FRA's
evaluation of the performance of the dispatchers did not indicate
any patterns of exceptions which could be attributed to
insufficient training.

In order to ease the stress of the transition for train
dispatchers, the Director-Manpower Control stated that the
carrier has extended itself well beyond the requirements of the
collective bargaining agreement. To the extent possible training
was scheduled in consideration of family obligations such as
weddings and graduations. In addition train dispatchers with
school age children were accommodated to prevent relocation
during the school year.

As a result of the case study conducted at the CSX Jacksonville .
System Control Center, the following concerns and recommendations
were formulated: :

Concerns and Recommendations

Concern 1: The operating rules test given to train dispatchers
at the control center is not unique to that office. It is the
same test given to train dispatchers and operators throughout the
CSX system. The 80 percent passing grade may be too low to
ensure that all train dispatchers possess a sufficient knowledge
of the rules to perform their duties as intended by the carrier's
operating rules. The Jacksonville Control Center provides a
radically different environment for train dispatchers. The
application of many operating rules, especially those regarding
DTC operations, are unique to the centralized office. '

Recommendation: The carrier should devise a rules examination
which addresses the unique aspects of the centralized control
center. The carrier should review the 80 percent passing grade
and determine if it is sufficient.
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Concern 2: Train dispatchers are not given a practical test of
their proficiency on the computer prior to being released for

service..

Recommendation: In order to ensure that train dispatcher possess
a sufficient level of knowledge, skills and abilities on the '
computer assisted portion of their duties, the carrier should
adopt some type of formal evaluation. If a written test can be
devised to address these areas, it should be implemented. An
alternative would be a formal practical demonstration on the
computer by the train dispatchers. In this method the examiner
would present the train dispatchers with realistic simulated
conditions which they could be expected to encounter while
dispatching trains. A structured and formal simulation would
ensure that each dispatcher is proficient in the newly acquired
- skills. It would simultaneously provide the carrier with
information on those aspects, if any, where training should be

adjusted to ensure proper understanding.

Concern 3: The CSX policy is that all train dispatchers ride
-each mainline and high traffic density branch before dispatching
trains. During interviews, FRA noted that 6 dispatchers stated
that they had not ridden over all the territory under their
jurisdiction.

Recommendation: The carrier should review its records and
conduct appropriate interviews to determine the extent of
compliance with the company policy. Any deviations, errors, or
omissions should be promptly corrected.

Concern 4: There is no formal evaluation or test conducted to
determine the effectiveness of the field portion of a
dispatcher's training before he is placed in service with a
helper. There is also no standard, formal, documented method of
evaluating when the helper's services are no longer required.

Recommendation: The carrier should establish a unifornm,
comprehensive, standardized and documented means of establishing
a train dispatcher's familiarity with that portion of the
railroad over which he will dispatch trains.
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CHAPTER 9- CONCLUSIONS

Train dispatchers and the systems designed to assist them are
essential for two fundamental reasons-~safety and efficiency. As
a consequence, the railroad industry has always recognized the
importance of having a prudent, well trained dispatching staff.
It was not surprising that during the assessment FRA found the
dispatching staff to be competent. It was further determined
that for the most part the dispatching procedures and systems are’
sound and effective.

In recent years, the railroad industry has been changing in many
ways. These changes have generally resulted in larger operating
divisions and consolidation of dispatching offices. During the
consolidation process, the railroads usually install new
technology equipment in modern workspaces. As a result, the
dispatcher's work environment is improving. Even at many older
offices, railroads are making improvements in order to provide a
better working atmosphere for dispatchers.

One_of the major advantages of centralization is that staffing
needs can be managed more efficiently. Generally, the larger
dispatching centers have a management staff which is better
suited to evaluate and regulate such needs. Another major
advantage is that operating rules and practices are more likely
to be consistently applied, which serves to eliminate the
potential for confusion among employees. These advantages are
not automatic, however. The railroad must still develop and
implement good plans. '

Overall, the industry is beginning to develop and upgrade
communlcatlons and control systems. There were, however, problem
areas that need to be addressed by the railroads in order to -
assure safety. Safety related concerns and recommendations are
shown for each railroad in Section II, as are the conditions
found which led to these concerns. The following briefly
summarizes findings which were common to more than one rallroad
or are con51dered espe01a11y noteworthy.

STAFEING

The assessment disclosed that staffing inadequacies existed on
several railroads. On some railroads, these inadequacies were
only apparent at one or two locations. On others, these problems
were widespread. This included railroads that had consolidated
dispatching operations. On one railroad, the staffing shortage
was so severe that the railroad was forced to buy vacation time
from several dispatchers.

An insufficient number of employees assigned to offices leads to
several problems, as follows:



TRAINING

A shortage of relief employees results in dispatchers

.working on their normal rest days. While this may not

be of concern in a short term situation, FRA believes
problems can result if this situation continues.

In some instances, railroads were so understaffed that
employees were required to work for periods in excess
of that permitted by the Hours of Service Act.

Initial and periodic training can suffer from staff
shortages. Due to the insufficient number of relief
employees, dispatchers at some offices were not
permitted to make familiarization trips over the
railroad.

There was a noticeable pattern of inconsistency. The length and
depth of initial training provided to dispatchers varied widely.
Major variations were noted even among different dispatching
offices on the same railroad. Following are conditions evident
during the assessment:

(o)

There were inconsistencies émonq railroads, and among
different dispatching offices of the same railroads,
regarding initial and periodic operating rules

-instruction. . Although this type of instruction is

required by FRA, the regulations currently do not
specify content of these programs of instruction.

FRA noted major differences regarding training on -
dispatcher control and communications systems,
technical and administrative procedures, and physical
characteristics. Again, these variations were
disclosed not only on different railroads, but on
different offices of the same railroad. At some
offices training was exclusively on-the-job, even
though new technology control and communlcatlons
systems were in place.

While there is no evidence that accidents have resulted
from inadequate training in these areas, poor training
would likely impact train dispatcher efficiency and
productivity. Failure to provide adequate training of
this type could also contribute to stress, fatigue, and
work overload. ' '

Policies concerning familiarization trips varied
widely. Such trips should be a component of both
initial training and periodic re-training. The number
and frequency of such trips was insufficient on some
carriers.
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OPERATIONAL TESTING

A prime area of concern noted during the assessment was that the
required program of operational tests and inspections was
seriously inadequate on most railroads. The purpose, as stated
in 49 CFR Part 217, is that this program be a primary tool for
determining dispatcher knowledge of and compliance with the
carrier's operating rules and special instructions. It was
apparent to FRA that this program was not given the hecessary
emphasis as it relates to train dispatchers. Following is a
_brief synopsis of conditions noted:

o The programs often did not include all safety critical
rules and instructions which pertain to dispatchers.

o The level of program activity at certain offices was so
minimal as to render the program meaningless.

o Changes in operating rules and the application of new
‘technology have not been incorporated into all testing
programs.

o Low failure rates at some offices were questionabie;

FRA observation of operations at these offices often
produced failure rates which were appreciably higher
than those recorded by carrier officers.

To illustrate the problem, following is a summary of occasions
noted by FRA in which dispatchers or the employees they direct
failed to comply with carrier operating rules and/or Federal
regulations:

o At several locations, dispatchers failed to include all
federally required information on their records of
train movements.

o Mandatory directives were improperly annulled.

o Authorities for employees to occupy the main track were
issued before required blocking devices were applied.

o Maﬁdatofy directives issued by procedufes other than
' that authorized by the carrier. The. repetition of
mandatory directives was not always properly verified.

o Track and time authority was not recorded. On one
railroad the times the signals are blocked are logged
by the computer, but the computer does not identify the
employee granted track authority.

o] Track car movements were authorized in DTC territory
under rules which apply only to trains.
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o Train orders were underscored in the trein order book
prior to ‘the repetltlon of the order ‘by an. operator."’

o. 'Traln order books contalned 111eg1ble train orders,
train orders. with erasures, ‘alterations. and other
‘deficiencies. . :

o - DTC block forms were not used to record DTC train

movements. At some locations, there was no space on
the train sheet for that purpose.

o An operator was instructed to misrepresent the time
- when a blocking device was applied in order to create
the appearance of compliance with the operating rules.

.f?H' 1Employees receiving mandatory directives failed to
_ .. properly repeat the names of stations and numerals in
" train orders.

o] The release of a DTC block was approved despite the
: .fact that the train crew member falled to properly
repeat the release.

"o :A dispatcher did not confirm that an.operator was in
possession of orders which had been 1ssued to that
"station.

.o . An employee who had been granted joint occupancy
" authority used improper procedure to release that
authority.

COMMUNICATIONS SYSTEMS .

Congestion of radio frequencies was a concern in many areas of
the country. This was particularly true at locations where major
railroad terminals were located. Sources of this congestion
include employees of foreign railroads in joint operating
territory and non-essential transmissions by a variety of
employees. In addition, it was noted that inadequate radlo
equipment was in use on several railroads. :

Finally, FRA determined that on numerous occasions train ' .
dispatchers did not comply with required radio standards and
procedures. These deficiencies included transmissions of.
mandatory dlrectlves in accordance with Federal requirements.- -
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ENVIRONMENT AND WORKIOAD

It was apparent that most railroads are providing better working
environments for train dispatchers. There were also some
indications the railroads are attempting to adjust workloads to
reasonable levels. FRA continued to note some inadequacies in
these areas, however. Following are examples:

o High noise levels were noted at several dispatchers
offices. Sustained high levels of noise are generally
accepted as negatively impacting employee performance.
At some offices the noise could be mitigated by sound
absorbing partitions. At other locations the source of
the noise was obsolete broadcast type loud speakers.

o At some locations multiple dispatchers work within a
single room. This environment can create distractions
unless the room is properly designed and acceptable
levels of decorum are required from employees.

o Not all offices were secure against entry' by
unauthorized persons. FRA Inspectors noted occasions
when unauthorized persons were in dispatchers offices
and served as a source of disruption or distraction.

o At offices noted in Section II of this report, some
dispatchers appeared to be working at or near the
limits of their abilities due to a heavy work load.
Most offices had no formal and uniform method to
measure, analyze and equalize workload.

o At several locations the devices used to block track
sections were ineffective, compromising safety.

o Several offices either lacked recall systems or used
systems which did not adequately identify locations of
on-track movement in voice control territory.:

o Many railroads have not adopted or have not fully
implemented the latest technology available for voice:
controlled block systens.

AGENCY PROPOSALS

As a result of evaluation of data received during this
assessment, FRA is taking the following actions:

1. FRA intends to more closely scrutinize the programs of
operational testing and inspection, and the programs of
initial and periodic rules training submitted by each
railroad. Civil penalties will be issued where necessary.
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Further, the agency is currently evaluating the all
requirements of 49 CFR Part 217. The agency intends to
resolve any ambiguities contained in this Part. Finally,
FRA intends to thoroughly evaluate all other options, and
will make any changes in the rule it deems necessary to
ensure safety and compliance. :

Because of the diverse coritrol and communications systems,
and operating procedures currently in use, FRA does not
believe training regulations in these areas are prudent at
the present time. Further, several railroads have initiated

. comprehensive training programs since the conclusion of the

assessment. These programs are diverse, but each is far
more comprehensive than those evaluated during the
assessment. FRA intends to conduct in-depth reviews of
these new programs.

FRA anticipates, through the Office of Research and
Development, contracting with outside experts to assist in
the development of workload measurement models, and to study
occupational stress of train dispatchers.
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CHAPTER 10~ SUMMARY OF CONCERNS AND RECOMMENDATIONS

Section II of this report contains about 60 pages of concerns and
related recommendations developed by FRA during the assessment.
These concerns and recommendations are arranged at the end of
each individual railroad chapter. The following is a summary of
concerns and recommendations based on conditions found either to
be relatively consistent throughout the industry, or to be of
sufficient importance to merit special emplasis.

Concern I-01: Dispatching staff shortages existed on several
railroads. While these shortages were apparent at one or two
locations on most railroads, they were widespread on others.
This included railroads that had consolidated dispatching
operations.

Recommendation: Each railroad should thoroughly evaluate current
and future staffing needs and develop plans to assure an adequate
number of dispatching . employees are available to meet these
needs. ,

Concern I-02: The length and depth of initial training provided
to dispatchers varied widely. Major variations were noted even

among different dispatching offices on the same railroad. While
FRA found no training deficiencies which might result in unsafe

conditions, the pattern of inconsistency creates a potential for
problems. This is of particular concern considering the current
changes in technology and operating practices.

Recommendation: 1Initial training programs should be developed by
each railroad on a system wide basis. Once developed, the
individual offices should be required to fully implement these
plans. System level officers should conduct audits to assure
compliance with initial training standards.

Concern I-03: There were inconsistencies among different
dispatching offices of the same railroads regarding initial and
periodic rules instruction. The inconsistencies found by FRA
were often of major proportions. Clearly, consistency is a
prerequisite for a training program to accomplish its objective
of producing qualified dispatchers. 49 CFR Part 217 requires
each railroad to submit to FRA a program of instruction on
railroad operating rules and special instructions.

Recommendation: System level officers of each railroad must make
the program of instruction submitted to FRA available to those
supervisors responsible for initial and periodic rules
instruction of train dispatchers. An audit procedure should be
implemented to assure compliance with this program.
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Concern I-04: Many carriers limit dispatcher periodic :
reinstruction and reexamination classes of operatlng rules to one
hour because of restrictions of the Hours of Service Law and
certain contractual agreements. FRA believes that a one hour
period is not sufficient to prov1de worthwhile perlodlc re- .

1nstruct10n.

Recommendation: Those railroads that impose such strict
limitations on periodic rules instructions classes should
restructure their current program of instruction. Changes should
be made to assure dispatchers receive proper perlodlc rules '
instruction. Labor organizations should cooperate in the
development and execution of that restructuring.

Concern I-05: A prime area of concern noted during the
assessment was that the Federally required program of operational
tests and inspections was seriously deficient on most railroads.
The stated purpose of this program should be a primary management
tool for determining dispatcher knowledge of and compliance with
the carrier's operating rules and special instructions. It was
apparent to FRA that this program was not given the necessary
emphasis as it relates to train dispatchers. '

On some railroads the train dispatchers were non-agreement

- employées and were considered railroad officers. These railroads-
at times took the position that since train dispatchers were
offlcers, operational testing was not required. FRA does not
agree. Such policies are contrary to federal regulations and
impede the goal of determining rules compliance by employees in
safety critical positions. On other railroads train dispatchers
were included in the program but the quality of testing was
substandard. Many railroads conducted a high percentage of
observations or tests for compliance with general rules.

Recommendation: Each railroad should thoroughly review it's
operational testing program as it relates to train dispatchers.
Each program must include- provision for operational testing and
inspection of dispatchers. Each program must provide for such
testing and inspecting under the various operating conditions of
the railroad. Included must be provision to conduct such tests ‘
at night and on weekends, and provision to test on all rules and
special instructions which apply to train dispatchers. Rules '
governing the issuance of mandatory directives, the use of
blocking dev1ces, and the granting of track and time authority -
are critical and must be included in the testing program.

FRA intends to conduct a more thorough review of each railroads.
programs as they apply to train dispatchers. The agency will
then take approprlate action to ensure the intent of the
regulatlons is achieved.
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Concern I-06: At many offices FRA was not able to establish a“
correlation between the number of cases in which discipline was"
assessed and the number of operational test and 1nspect10n
failures. The statistics were skewed by individual carrier .
policy. Frequently, the failures were not the result of employee
testing. Instead, carrier officers completed a report indicating
a failure because a rules violation was documented durlng an
accident or incident 1nvest1gat10n.

Recommendation: Although all rules violations should be a part
of the database, such "after the fact" records distort the
statistical data and prevent senior management from conducting a -
meaningful analysis regarding officer participation in the
program. Railroads should reserve a database code for these
types of violations in order that the information can be properly
sorted for evaluation.

Concern I-07: Several railroads did not have an operational
testing program system with computer generated audits or other
methods of internal audit. As a result, not all railroads use
the test and inspection program to generate useful management
reports.

Recommendation: This program can establish a database from which
meaningful management information reports can be produced. Each.
railroad should thoroughly evaluate the outputs being generated = .
by program inputs and determine ways to make the data meaningful.

Concern I-08:  On numerous occasions, FRA found that dispatchers .
did not comply with required radio standards and procedures. FRA
also noted numerous occasions in which dispatchers did not. -
require others with whom they were communicating to comply with
radio standards and procedures. Among the deficiencies noted
were instances in which mandatory directives were not
communicated by radio in accordance with federal regulations.
There is a high potential for accidents if the radio
communications between dlspatchers and train crews are not fully
understood.

Recommendation: Each railroad must assure compliance with FRA's
radio standards and procedures regulations. Since these
regulations are  incorporated into each railroad's operating
rules, the programs of operational tests and inspections, and
programs of initial and periodic operating rules instruction
should be used to accomplish this compliance.

Concern I-09: Congestion of radio frequencies was a concern in
many areas of the country. This was particularly true at
locations where major railroad terminals were located. Sources
of this congestion include employees of foreign railroads in
joint operating territory and non-essential transmissions by a
variety of employees.
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Recommendation: Each railroad should evaluate radio congestion
and develop plans to relieve the congestion. As a start, non-
essential transmissions should be eliminated.

Concern I-10: The assessment disclosed that high noise levels
existed at some dispatchers' offices. Sustained high levels of
noise are generally accepted as negatively impacting employee
performance. '

Recommendation: Those railroads that have dispatching offices
with high noise levels should take action to reduce the noise.
At some offices the noise could be mitigated by sound absorbing
partitions. At other locations the source of the noise was
obsolete broadcast type loud speakers, and correction could be
accomplished by replacing these speakers.

Concern I-11: FRA found that not all train dispatching offices
were secure against entry by unauthorized persons. FRA noted
occasions when unauthorized persons were in dispatchers offices
and served as a source of disruption or distraction.

Recommendation: Those dispatching offices which are not secure
against unauthorized entry should be made secure.

Concern I-12: There was evidence that dispatchers at many
locations were required to sustain extremely heavy workloads.
Further, there was evidence that high stress factors exist in the
dispatching environment. This was particularly true during
periods of peak traffic and maintenance activity. These heavy
workloads and stress factors were evident at both existing and
new dispatching centers.

Recommendation: Adequate methods for evaluation of dispatcher
workloads and stress factors must be developed. FRA believes
this endeavor will require contracting with experts in the health
and human factors fields.

Concern I-13: During the assessment, FRA conducted a thorough
evaluation of the computer assisted dispatching system used by
CsX at Jacksonville, Florida. This evaluation disclosed the

- process used by the railroad and suppliers to verify computer .
software was not complete.

Recommendation: FRA strongly supports the use of new
technological applications in the railroad industry. The agency
firmly believes, however, that the hardware, software, and data
communications involved in such systems must be completely
verified to assure the system functions as intended. Each
railroad using or considering such systems should analyze the
verification process and, if necessary, make changes to assure
the verification is complete.
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EXHIBIT I
Q

US.Department 400 Seventh St., S.W.

of Transportation : Washington, D.C. 20590
Federal Raliroad .
Administration SEP 22 j00n

Mr. Kenneth C. Dufford
Executive Vice-President

CSX Transportation, Inc.

500 Water Street
Jacksonville, Florida 32202

Dear Mr. Dufford:

This refers to our recent conversation concerning the findings
and conclusions derived from the FRA safety review of the CSX
Control Center located at Jacksonville, Florida. We have
completed our initial review of this facility. This review
included examination of procedures used to issue and implement
safety sensitive written instructions, programs and procedures
for computer assisted dispatching, computer hardware, interface
- devices, data communication lines, software development and
quality assurance, verbal communications systems, methods of
operation, training, staffing, and operational testing programs.
This project was conducted during the week of August 15-19, and
involved a total of nineteen specialists and inspectors from .the
Office of Safety's Operating Practices and Standards Branches.
Further analysis was subsequently performed by the Office of
Safety staff. at the Washington, DC, headquarters.

Overall, FRA found that the Jacksonville center represents
significant progress toward utilizing state of the art
technology to improve railroad safety, and to assist train
dispatchers with the organization and management of the
railroad's operational affairs. Our inspectors found that the
physical facility has been carefully planned and soundly
constructed with ample attention devoted to a wide spectrum of
operating contingencies.

This includes sufficient emergency back up capacity for power
interruptions, and an exceptional data communications system
which provides up to four communication paths to each of the
remote controlled locations. Our inspectors also noted that the
master computer system utilizes dual equipment so that control
will be maintained in the event of equipment failure.

During the course of our examination, our inspectors found it
convenient for discussion purposes to divide the Computer
Assisted Dispatching (CAD) system into it's two primary
subsystems; the Traffic Control subsystem (TCS) which includes
interlockings, and the Direct Traffic Control (DTC) subsystem.
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The Traffic Control subsystem processes dispatcher commands to .
the remote signal system, and receives status indications from
the field which are displayed on overhead projection screens.
This information may be summoned in greater detail on the
individual dispatchers video display unit. Safety and
protection of train movements is provided by the field equipment’
as in all other installations. Signals, track circuits, electric
locks, and switches are interconnected to provide the
conventional fail safe protection. ,

Although the clerical and administrative entries that are
required from train dispatchers in order for the system to
function are time consuming and cumbersome, the manual routing
procedures of the subsystem are easy to understand and operate.
FRA inspectors who observed operations on the floor of the
center, however, noted a marked lack of confidence and/or
understanding from the dispatchers about the reliability of the
automatic routing features of the subsystem.

The traffic. control subsystem also uses computer logic to
automate other functions involved in train control, which
relieves dispatchers for more productive planning and analysis
tasks. These automated functions include train identification
and tracking, recordkeeping, and reports. While FRA is concerned
about the quality and reliability of this aspect of the
subsystem at present, FRA commends CSX's efforts to reduce the
nonessential workload confronting your train dispatchers. We
realize that technical perfection often cannot be achieved on a
rigid timetable. :

The Direct Traffic Control subsystem represents a significant
improvement which helps the dispatcher to identify and track
trains. In addition to providing a visual status report, the
- computerized operating rules logic portion of this subsystem’
identifies and often prohibits the train dispatcher from
establishing many conflicting or otherwise unsafe train and on-
track equipment movements. FRA has long encouraged the railroad
industry to adopt this type of technology to assist dispatchers
in non-traffic controlled territory.

In ABS territory, the DTC subsystem provides the facility for
direct traffic control but the protection for train movements is
provided by the field signal system. The DTC rules provide a
substitute for the historical timetable and/or train order
authorities. .

In non-signaled territory, the DTC subsystem provides the
authority and the protection for train operation using the DTC
rules. It is in this method of operation that computer assisted
dispatching system failures could lead to unsafe conditions. To



minimize the possibility of unsafe failures, CSX has used the
following development philosophy: '

o

The hardware system is duplicated with back-up
capabilities. The automatic switch-over to the back-
up system is still being developed. Since the back-
up hardware will be on-line and functioning in
parallel with the primary system, there will be no
down time at the dispatchers' consoles due to power,
computer, or individual communication mode failures.
At the present time, the back-up hardware is working
but the automatic switch-over is not functioning.
Switchover must be done manually.

The installation and checkout of the CAD is being
implemented by activating a small number of
dispatching stations at one time. When a new area is
to be activated, an inexperienced CAD dispatcher is
trained with the assistance of an experienced person
in an on-the-job training mode. During this training
period, the area to be added to the system is given a
fundamental exercise by computer simulation.
Realistic scenarios are demonstrated to the CAD system
and the new trainee.

A matrix of the CSX DTC and on-track equipment (OTE)
rules was developed which defines the existing rules
in a language that is compatible with computer
implementation. A control center supervisor assigns
new trainees to check the new CAD area by inputing
commands which would violate the DTC rules and result
in conflicting train and OTE movements. I1f variances

or problems are identified, a Field Observation Report

Form is submitted. CSX then assigns the problem
responsibility to the vendor or carrier personnel.

When no further problems occur in the developing area
of the CAD (generally a subdivision), that portion of
the CAD 1is connected to operate in parallel with the
existing dispatching center. Problem areas are again
identified and reported on the Field Observation
Report Form.

_WHen'no further problem areas are identified the
.existing dispatcher center is closed down and all

dispatching is transferred to the Jacksonville Control
Center.

Any problems that occur in the fuliy operational CAD
are reported and reconciled by the same Fleld
Observation Report Form.



As I have previously explained, the purpose of our visit to
Jacksonville was twofold:

(1) to compare the safety sensitive functions of the
computerized system ‘against the traditional error detection
and protection schemes historically employed by railroads
under the Standard Code of Operating Rules and it's
derivatives and;

(2) to broaden FRA's own knowledge of technélogiéal
applications to train dispatching functions.

During the past eighteen months inspectors participating in
FRA's National Train Dispatching Assessment have visited every
major train dispatching office throughout the United States. Our
inspectors- have had the opportunity to observe a multiplicity of
innovative solutions to a variety of problems which are common
throughout the railroad industry.

The substantial railroad experience of our headquarters and field
personnel has proven to be a useful oversight tool for other
railroads that have been reviewed. It is with this thought in
mind that I share the views and concerns identified below, and it
is my hope that this information will prove helpful to you in
your efforts to develop the most error free train dispatching
system possible.

I. COMPUTER ASSISTED DISPATCHING

The evaluation of the technical aspects of the computer and
related systems was conducted primarily by the FRA Office of
Safety's Standards Division Staff, with input from the Operating
Practices Division. In the short time available for FRA to
actually observe the CAD system in operatlon, there were no
serious systems problems noted. Following is a brief synopsis
of our analysis of this system:

Software Reliability and Safety Assurance

CSX has not performed a formal safety analysis and has not
followed a rigorous procedure for software quality assurance.
Large projects of the U.S. Department of Defense, NASA, and the
Federal Aviation Administration require that software be
developed according to standards for gquality assurance. The
purpose of a systematic methodology is to organize the
developmental tasks so that they can be controlled by the
various specialists and managers who understand the technical
details and rules that should control the logic flow.

CSX is using an informal épproach to software specification‘ana“
design. At this point in the development of the system, €S8X
works with the vendor in configuration management to assure that
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changes, modifications ahd error corréctions are compatible with
all possible combinations of software logic. If an error in
software design-is found ‘there does not. seem to be a control that
requires and documents that the error be corrected in all parts
of the system.

Software problems can be of two ba51c types——de51gn errors and
hardware defects. Design problems can show up when a previously
unused path through the logic is exercised or when a seldom used
or unexpected set of inputs is encountered. Hardware defects
should be detected by periodic verification checks. Software
faults can be minimized by design redundancy and/or by a
systematic test program that searches for any unacceptable design
fault. Design redundancy requires that independent software
designs be prepared by separate design teams and that the two
programs be run concurrently. Outputs from the two programs must
agree before the answer is executed. This type of redundancy has
not been used in the CAD system.

Even though the software for each track segment is developed
separately, the test program for these individual segments
should be complete. The assurance "program should not permit
. skipping over of tests because of the similarity to previously
installed ‘software routines. CsX should consider a formal
safety and quality assurance in lieu of the current informal
test program.

A formal program is particularly important when vital logic is
involved. An initial step in the formulation of a formal program
would be to identify the vital elements of the software program.

For the most part, FRA found that the operation of the CAD
facility in DTC territory increases protection and safety. A
‘major .improvement is that the DTC rules have been reduced to a
matrix of logic that is programmed into the computer. As
dispatchers manipulate the various requests for block occupancy,
the computer logic verifies whether the block can be authorlzed
and 1f so under what restrlctlons.

Durlng ana1y51s, FRA found several potential conflicts not
provided for in the rules matrix. Because the rules matrix does
not seéarch for all conflicts, the safety of the operation is
still dependent on observation of the rules. FRA discovered the
DTC Conflict Check Matrix identified to us on Table 1 does not
correspond with the DTC Permit Conflict Checks identified to us
on Table 2. Following are conflicts which are not checked, and
dlfferences noted between Tables 1l and 2. :

© ~ The system does not identify failure of the dlspatcher
N to provide OTE operators with information regardlng
block occupancy by trains. Rule 704 requires this
information to be included on the OTE authority.
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Because of this software fault, dispatchers can issue .
authorities for OTE movements without identifying
preceding trains in the limits of the &authority. A
conflict check is not executed. -

The system will permit OTE movements in both
directions but will not provide conflict checks if

subsequent OTE movements are authorized within the‘
same blocks. .

'The DTC Table 2 permit check provides for proceed

block conditions in one direction with rear flag
protection, and without rear flag protection. The
Table 1 conflict matrix permits following movements
only if rear flag protection is provided.

For movements in one direction without rear flag
protection, Table 2 has a question mark and Table 1
defaults to the "no" condition in all circumstances,
including prohibiting OTE movements from following
trains. This conflicts with the provisions of rule 99.

FRA found that special instructions of the Atlanta
Division Timetable, Augusta Terminal, support this
inconsistency. These special instructions have the
effect of standing the DTC rules on their head. They
permit the issuance of absolute, clear and occupied
blocks within signaled territory; and also prohibit the
issuance of proceed blocks within signaled territory.

FRA Inspectors noted that when dispatchers authorized

proceed blocks in one direction without the
requirement for rear flag protection (in compliance

with rule 99), and later attempted to issue following

OTE movement authorities, the computer would not permit

such movements. These movements conform to your
operating rules. Dispatchers stated they could not.

understand why the computer would not allow such .
movements. Furthermore, the dispatcher's workload was

adversely influenced by this software fault,

The system permits authorizing of a proceed block in
both directions, and the Table 1 computer conflict
matrix will protect such movements. The Table 2
permit conflict check indicates subsequent OTE
movement authorities may be issued.

Yard limits are identified on the CRT using the same
color and track schemes as territory where yard limits
are not in effect. The system does not provide-
conflict checking for yard limit movements. When,
issuing DTC and OTE directives, the dispatchers must
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remember not to 1nclude‘such limits in these
authorltles.

In the DTC mode, the vital steps in controlling train and OTE
movements are: data storage and retrieval, decision making,
transmission and reception of authority, and execution of that
authority. 1In each of the steps there is an interaction between
the computer and the dispatcher, and in each step there is some
probability of error. ' Decisions in the movement and protection
of trains, on-track vehicles, and work gangs are made by a
combination of dispatcher and computer logic. The transmission
and execution of authorities is primarily a human function.

The displays available to the dispatcher provide visual aids to
keep track of the locations and movements of the existing track
authorities. FRA noted a number of CRT displays used in DTC
territory that are not distinct because they are positioned too
far away from the dispatcher. CSX is aware of this problem and
indicated the intent to redesign the layout to accommodate the
dispatcher requirements.

Printe:

CSX demonstrated a new printer that will be incorporated into
the system, primarily for the transmission of train bulletins
and release forms. The printer uses a short form technique to
.verify that thé received message is the same as the transmitted
message. The new printers verify the number of lines in each
message and the sum of the bit values for each character. If
there is a discrepancy in .the number of lines or in the check
sum the printer will not accept the message and the transmitting
station will recognize that there was an error in the
transmission. The verification process is in effect a handshake
between the sender and the receiver machlnes.

Since the information is verified before it is printed there is
a small probability that the message could be corrupted in that
time interval. - As an additional check the person who receives
the printed message must verify the number of lines. CSX must
assure that train crews and other involved employees are properly
instructed on the human requirements. These requirements should
be included in the CSX Operatlonal Testing and Inspectlon
Program.

This automation of the message verification will reduce the
workload of the -dispatcher significantly. . It. is our
understanding authority has been requested to install 50 of these
printers. This should have a positive effect on safety by
reducing the probability of transmission errors.. FRA noted that
the software system neither assures the train bulletins are
actually transmitted nor assures they are transmitted to the
correct station.
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II. RULES AND PROCEDURES

In order to effectively evaluate the relationship of the center
to field operations, and in order to review the impact of the
facility on those operations, FRA found that it was necessary to
review the procedures and practices adopted at the center, .and
then to look and the systems in place to govern train and ‘OTE
movements at the division level.

This included a review of the methods used to provide employees
with . the information necessary to conduct safe movements of
trains and on-track equipment. FRA found the CSX uses the
following documents and publications to provide this
information:

1. Operating Rule Book.

2. Division Timetables.

3. . Division (District) Bulletins.

4, General Superintendent Circulars.

5. Train Bulletins and Release Forms.

6. Train Orders and Clearance Forms.

7. Direct Train Control (DTC) Movement Authorities.

8. On-Track Equipment (OTE) Movement Authorities.
9. Notices issued by Jacksonville Control Center -

Management to Jacksonville based train dispatchers.

FRA reviewed the progressive flow of these informational texts,
and concluded the burden they place on employees involved in
operations is overwhelming. Employees are required to have in
their possession and be familiar with a rule book of about 250
pages, one or more divisional timetables each about 200 pages in
length, divisional/district re-issue bulletins which are issued
guarterly and are often 30 or more pages in length, each

. periodic bulletin issued after the re-issue bulletins become

effective, and train bulletins with release forms which contain
as many as 50 items. In addition, they must receive and review
train orders, messages and clearance forms where applicable.

The notices issued to Jacksonville based dispatchers contain
safety sensitive information including operating rules
interpretations. These notices to dispatchers are not defined in
the CSX rule book. They are issued and retained in an
unsystematic manner.

This burden could be greatly reduced by more effective planning.
CSX has adopted a loose leaf type operating rule book, which
readily permits the insertion of revised rules. Yet FRA found
that permanent changes in the operating rules are often carrled
on d1v1510nal bulletins- for long periods of time.



Timetables are currently printed in:a soft bound format. A
change to loose leaf timetables would permit many informational
items to be inserted directly into this publication. This would
permit a reduction of the amount of 1nformatlon now 1nc1uded in
superintendent's bulletins. - -

By increasing the frequency of issue for superintendents summary -
bulletins from a quarterly to a monthly summary, the number of
bulletins in effect at any given time would be substantially
reduced. This would also provide CSX with an opportunity to’
consolidate and sequentially categorize the required
information. : ; ' '

The system of issuing notices to Jacksonville dispatchers should
be reviewed. At present, two sets of files are maintained at
each dispatcher's console. One set is identified as the
operatlons flle, while the other is entitled a general file.

FRA 1nspectors found operatlonal items incorporated into the
general file, and general items incorporated into the operations
" file. These notices are not identified by a numbering system to
make -it: .possible to verify ‘that the file is complete. Many are
not - s1gned or otherwise equated with established ‘authority. Some
are- :not even dated. They are often non-specific and some are
ambiguous.  The following example 'is reprinted from a "train
bulletln procedures" document found in the operational file.

"TOBI— Resending a Train Bulletln to an Alternate
Prlnter or Omnlfax.

"lf a partlcular designated printer:  is out of service
and the need arises to resend a Train Bulletin to
another alternate printer or omnifax and there is one
-available (check the "TOAD" for that subdivision to
find out). The dispatcher can enter the bulletin
- number only on the Train Operations Menu under 'Recall
Message' recalling the Train Bulletin itself. At this
- point the train dispatcher in the 'UPDT' mode can
- change the 'PRT':field to the alternate printer/omnifax

~~-number. Then type in the "COMP" in the 'OPT' field and
depress 'Enter" key."

This document was not signed or otherwise identified, and there
was ‘no date of issue or effective date. CSX should establish a
control and review system for these documents to assure they are
orderly, credlble, and . easy to understand. :

During the s1mu1ator session conducted: by your tralnlng staff,

our inspectors became troubled by the application of yard 11m1ts
as these limits related to train and on-track equipment
movements. During our individual desk audits, your dispatching
workforce expressed concerns similar to those of our inspectors.

9



FRA therefore conducted a review of the correlation ‘between rule
93 and the other primary methods of operation used by CSX,
including DTC TCS and 1nterlock1ngs.

We also rev1ewed the section of the rule book coverlng,

definitions, and specific operating rules 5, 704 and 710 were
reviewed. Rules 704 and 710 involve on-track equipment movement
authorities, and are critical to the dispatching environment.

We found that these rules, when combined with the informational
flow mentioned above, are puzzling. A brief synopsis of this
analysis is as follows:

(o} CSX has devised an elaborate set of operating rules
(120 to 132) to provide for Direct Train Control (DTC)
movements. In addition, CSX has invested heavily to
provide the Jacksonville dispatchers with computerized
visual displays and automatic conflict checking.

Even with these useful tools the primary requirement to
assure safe train operations under this operational
method depends entirely on a complete understanding
between train crews and dispatchers. Radios are
normally used for these essential communications.
Radio communications problems are posed not only by
climatic conditions and interference from third party
transmitters, but train dispatchers at the Jacksonville
center could be confronted with the additional problem
of understanding regional dialects from distant
employees. ‘

FRA is concerned that CSX has not devised a standard
form, and that CSX does not require that standard
verbiage be used for these vital communications.
Since both the dispatchers and train crews would need
identical forms, CSX should consider amending the
present CRT format to provide the exact verbiage, and
distributing pre-printed documents based upon that
format to the field.

o FRA has identical concerns regarding on-track
equipment (OTE) movements. While CSX rule 704
requires authority for such movements to be written,
there is no provision for communication of standard
verbiage between train dispatchers and on-track
equipment operators.

Such a form is included in the center's Dlspatcher,

Information System as a Train Message Entry, but

because there is no easy way to correlate this form to-

the screen displayed form which drives the DTC conflict

10



checking capability, it is not being used by the
dispatchers. CSX should consider amending the present
programming to require use of this form, and to assure
the information is integrated into the conflict
checking scheme.

The CSX yard limit rule (93) is ambiguous. It is our
perception the rule requires trains to comply with the’
FRA rule (49 CFR 218.35) except within signaled
territory, as indicated by the second note of your
rule. This note states movements on such tracks will
be made in accordance with the signal system rules
that are in effect. This note apparently applies to
interlockings and main tracks governed by a traffic
control signal system, and it is FRA's judgement,
after discussion with your rules committee, that this
rule has no practical application where interlocking
rules and traffic control signal system rules are in
effect. The rule is therefore likely to confuse
employees.

To compound the problem, ndny divisional timetables
contain special instructions which modify this rule in
various manners. FRA has on several occasions
contacted CSX rules department officers to determine
the basis for this rule, but an adequate explanation
‘has not been secured. FRA therefore deduces that the
CSX rule functions primarily. to circumvent the
requirements of 49 CFR 221 (Rear End Marking Devices).

The consolidation of train dispatchers' positions at
Jacksonville is likely to further confuse employees.
This is particularly true when accompanied by the
elimination of yardmasters and combining those duties
into train dispatching positions. In some cases, the
-consolidations have resulted in areas where two
dispatchers share common authority for train and OTE
movements within yard limits. '

A high potential for collision could be the end result.
It is our understanding the Jacksonville Control Center
Management has petitioned your rules department for a
change in rule 710. There is apparently concern within
CSX that on-track egquipment cannot be adequately
protected within yard limits. FRA shares that concern.

The divisional bulletins are not well organized. The
Corbin Division, Kentucky District bulletins issued to
become. effective at 12:01 a.m., July 1, 1988 will be
used to illustrate our concern. o
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Bulletin No. 101 was a re-issue bulletin, which is
required to be issued quarterly in accordance with CSX
policy. This bulletin consisted of 22 pages and was
divided into a general section which pertains to all
sub-divisions, followed by specific information
applicable only to each of the eight sub-divisions.

However, because this bulletin did not include all the
required information, Bulletin No. 10l1-A was issued to
become effective at the same time. This bulletin

‘consisted of an additional eight pages.

The Kentucky District consists of eight subdivisions.
Three of the eight sub-divisions are the Cincinnati,
Corbin, and Louisville Terminals. With the exception
of these terminal sub-divisions, the entire Kentucky
District is dispatched from the Jacksonville Control
Center. Logically, most trains operating within this
district originate or terminate within these major

" terminals.

The train bulletin and release form method of
information interchange is therefore in effect
throughout this district, other than within the
terminal limits. Of the 30 total pages of these two
bulletins, 10 were devoted to instructions

implementing the train bulletins and release forms.

This occurred because the division issued these
instructions separately for each of the five line of
road subdivisions instead of issuing the instructions
once in the general section of the bulletin.

Although the division issued the instructions
separately for each sub-division within the Kentucky

‘District, two subsequent bulletins pertaining to these

train bulletins and release forms were issued to all
sub-divisions and simply addressed "to: all
concerned.” One of these subsequent bulletins had
sample copies of these documents with explanations,
and the other amended the train bulletin by adding a
new item. It would appear the bulletin transmittal
system is aimless and could therefore be confusing to
employees. ' ' ‘

Our investigations have dlsclosed that within the

Cincinnati and Louisville Terminal Sub- -divisions,

mandatory directives including temporary speed
restrictions -are not issued in accordance with Federal
regulations, carrier rules, or sound operating

- practices. Crews enroute to Cincinnati from Corbin and

Louisville are required to radio the terminal train

order operators in order to receive such restrictions.
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These mandatory directives are not issued over the
radio in train order format. ' An identical situation
exlsts at Louisville for crews enroute from Cincinnati
“and Corbln.

The division instructions and general superintendents
circular which implement the train bulletin and

. release form method of information interchange .are

unclear. The division instructions state that trains
must receive these documents, and that train crews
must contact the train dispatcher in the event they do
not receive them. Action to be taken by the train
dispatcher in this event is not specified.

‘Theegeneral,shperintendent's circular states "where

required, the conductor and engineer must each obtain
a legible copy of a train bulletin with a release form
and must ascertain (with each other, if feasible) that
the information thereon corresponds." Our question
is: where is it not required that each obtain a copy,
and why would it not be feasible that they compare’ the

- information?

Further, the instructions state that only one release
form and train bulletin will be issued to a designated
train at any one station. This would not appear to
" provide for interdivisional operations where more than
one dispatching district is involved. ' How are train
‘crews assured they have the appropriate  bulletins in
such an -event? What instructions,. if any, have been

" implemented to provide for such contingencies? -

During examination of the divisional timetables, it
was noted CSX uses other methods of operation as well,

~including rules S§-97, 105, S-145, S-146, and D-151.

Timetable special instructions also provide for at

least one additional method of operation; Industrial

Spur Operations. Within the timetable special
instructions there are numerous variations which modify
these rules. For example, at least four subdivisions
on the Atlanta and Corbin divisions arbitrarily suspend
carrier requirements for written work authorities and
reduce the protection requirements to a verbal
understanding. FRA believes it is unnecessary to.

“utilize all these operating methods. Further, such. use

can lead to confu51on by employees engaged in traln
operatlons.

Based on discussions with Jacksonville Control Center
Management, it is our understanding some of these .
methods of operation will be changed to DTC as the.
various line segments involved come under the control
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of the Jacksonville Center. Apparently, CSX
recognizes the considerable time, expense, and
training problems which would be 'encountered if it
were necessary to develop a rules logic matrix
required to make these operating method compatible
with the computer system implementation. The same

wisdom should be applied to the present operating - -

environment.

© . ‘The train bulletins issued by the Jacksonville Control
"  Center do not arrange messages in an order that is in
the sequence required by the train crews. These
bulletins are often lengthy and the failure to sort the
information in orderly sequence creates an unnecessary
burden on crew members. It is our understanding this
situation will be corrected in the near future.

III. TRAINING

FRA's examination of Jacksonville train dispatcher training
program -indicated that training procedures are substantially
improved over previous practices employed by CSX. The training
staff at the- center consists of a part-time effort by two
employees; the Assistant Manager-Dispatching Systems, and a
chief train dispatcher from a division which is not presently
dispatched from Jacksonville. '

Labor agreemeits between CSX and the American Train Dispatchers
Association “(ATDA) provide for a 60-day training period for
train dlspatchers who are transferred to the Jacksonville
center. Training personnel have developed a formal training
program which accounts for 15 days of this time. This program
prescribes about five days of formal lecture and classroom
. dlscu551on, five days of on-the-job training (with practice at a
train ‘dispatching console simulator), and about five days of
line-of-road orientation to gualify each dispatcher on the
physical characteristics of his awarded territory. A course
textbook and an elementary train simulator constitute the
principal training aids. Our staff identified the following
items of concern:

o Although the "students" who arrive at the center are
" all journeymen train dispatchers, those portions of
the operating rules which applied on the employees
former districts often vary substantially from the
rules in effect on their newly awarded positions.
Since instruction on the operating rules is a one day
event, it is important to measure the strengths and
weaknesses of each "student" so as to teach to the
needs of .the 1nd1v1duals within the class. CSX does
NS , Yot 8 have - a*pre-adm1551on evaluatlon test with which to
.measure these needs.



An example which illustrates such a need is the use of
the various Rule 707 authorities. Because of
confusion, authority 707(c) is not being used at the
. Jacksonville .center, even though. this authority
provides - a higher level of protection to work forces
than other types of authorities. Further, it is our
understanding that because of dispatcher confusion,
the only 707 authority being used on the Atlanta,
Corbin and Tampa Divisions is 707 (f), (Example 3).

According to responsible officers, the operating rules
class and test is administered to all new control
center train dispatchers. Interviews with train
dispatchers on the control center floor indicated that
this practice has not always been followed.

The operating rules test program permits ¢train
‘dispatchers to incorrectly answer up to 20% of all
questions and still successfully complete the course.

CSX does not prioritize those rules which are critical

to safety (and which, if misapplied, could result in
.serious accident) into a "must pass" category.

Train dispatcher "students" are not required to
perform a practical demonstration of their acquired
skills "using the computer console prior to being
released for service. CsSX is commended for
incorporating a. train movement ‘simulator into the
training program, .but the potential advantages of this
system have barely been explored.

With enhancement. the system could be programmed to
simulate many actual field conditions. The instructor
would then have the opportunity to observe a student's
reactions and responses to actual field conditions and
~ objectively evaluate the employee's readiness to assume
responsibility. Such a device would have substantial
ongoing value as a tool to enhance the dispatcher s
emergency response  preparedness, and would improve the
dispatcher's reaction time and skills for practical
management of situations such as derailments’ and
collisions.

CsX has established a policy which requires all train
dispatchers to ride each main line and those branch
lines where high traffic density exists. 1Interviews
with dispatchers at the center disclosed that not all
dispatchers were given this exposure. While these

dispatchers did not express this as a condition of

concern, it still violates CSX policy.
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o Although CSX requires each train dispatcher to ride
the major rail lines within his district, the carriers
goals and objectives are unclear. CSX should evaluate
the purpose for which this activity is conducted and
inform participating train dispatchers. The carrier
would then have a standard from which to measure dnd
evaluate the "students" achievements.

: IV. OPERATIONAL TESTS AND INSPECTIONS

FRA inspectors conducted a limited review of CSX operational
testing procedures as they apply to the train dispatchers at the
Jacksonville center. 1Instructions for performing these tests are
contained in a detailed publication entitled "Efficiency Tests
Form 120 ROP".

Testing for all classes of CSX employees, except Jacksonville
center train dispatchers, is a division level responsibility.
Testing responsibility for Jacksonville dispatchers has been
assigned to the management staff of the Jacksonville facility.
According to "Efficiency Tests", the officer responsible for the
execution of the testing program is the Superintendent of
Operations, a position which does not exist within the
Jacksonville center management structure.

According to "Efficiency Tests", the only designated officer at
the center participating in the program is the chief train
dispatcher, a first line supervisor. At present, there are five
chief train dispatchers positions at the Jacksonville center. .

‘'All of these officers are assigned specific managerial

responsibilities at a designated console within the center
during the daylight shift. These consoles are manned by non-
contract assistant chief train dispatchers on second and third
shifts.

The Jacksonville Control Center opened on May 5, 1988. FRA
reviewed carrier furnished computer generated test records for
tests conducted from May 5 through August 13, 1988. A total of
122 tests were recorded. There were 6 failures for a failure
rate of 4.9 %. The following items were noted regarding the
tests at the control center:

(o} The total of 122 tests conducted is substantially

below the minimum level of testing specified in the
"ROP 120".
e} Of the 122 tests recorded, 31 or 25.4 % were recorhed

as casual observatlons and 91 or 74.6 % were recorded
as surprise tests. ;

o There were 10 Rule G tests with no failures recorded,



For a random check, FRA selected certain critical operating
rules and noted the number of tests conducted for these rules.
The rules selected were among those with which a compliance
failure by a train dispatcher could have serious or catastrophlc
consequences. .

Rule 125 establishes procedures for canceling DTC authority
after such authority has been granted to a train.
1987 tests/failures/rate:6/0/0
11988 tests/failures/rate:4/1/25 %
Control center tests/failures/rate:0/0/0

Rule 126 establishes procedures for changing the type of DTC
block granted to a train.

1987 tests/failures/rate:9/0/0

1988 tests/failures/rate:3/0/0

Control center tests/failures/rate:0/0/0

Rule 129B limits the conditions under which a following movement
can be authorized when a 1eading movement has been relieved from
providing rear end protection in DTC terrltory.

1987 tests/failures/rate:3/0/0

-1988 tests/failures/rate:l1/1/100 %

Control center tests/failures/rate'0/0/0

Rule 129C establishes procedures for canceling relief from rear
end protection.

1987 tests/failures/rate:2/0/0

1988 tests/failures/rate:1/0/0

Control center tests/failures/rate:0/0/0

Rule 131 governs the train dispatcher's actions in allowing a
relief engine into an occupied DTC block to assist a standing
train. . '

1987 tests/failures/rate:3/0/0

1988 tests/failures/rate:1/0/0

Control center tests/failures/rate:0/0/0

Rule 271 specifies information which the train dispatcher must
communicate when two trains are authorized to work within the
same limits in TCS territory. :

1987 tests/failures/rate:l1/0/0

1988 tests/failures/rate:2/0/0

Control center tests/failures/rate:0/0/0

- Rule 275 specifies the action which a train dispatcher must
take in TCS terrltory when authorizing movements over power—

operated switches. ‘ ,

1987 tests/failures/rate:37/0/0

1988 tests/failures/rate:34/0/0

.Control center tests/failures/rate:2/0/0
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Each chief train dispatcher is required to conduct 30 tests per
month of which 10 are to be casual observations and 20 are to be
surprise tests. Review of carrier furnished computer generated
records indicate the following:

o During the month of May 1988 a total of 60 tests were
: conducted on train dispatchers at the Jacksonville
Control Center.

o During the month of June 1988 a total of 7 tests were
conducted on train dispatchers at the Jacksonville
Control Center.

e} During the month ' of July 1988 there are no records of
tests conducted on train dlspatchers at the
Jacksonville Control Center. :

(o} During the month of August 1988 a total of 55 tests
were conducted on train dispatchers at the
Jacksonville Control Center. Of the total 55 tests,
49 or 89 % were conducted on August 1l and 1l2.

The carrier officer assigned to oversee the testing program of
train dispatchers at the control center has not been furnished
with summary reports of testing activity. The CSX computer
system allows any type of sorted and selected report to be
furnished either perlodlcally or on request. FRA believes the
low level of interest in the statistical results of the program
demonstrated by CSX is not consistent with the goals of ‘senior
management.

The Chief Train Dispatchers conducting tests at the control
center do not receive written instructions on which rules to
select for testing. Rules selected for testing are discussed
verbally during the biweekly Chiefs meetings held at the center.

V. STAFFING

The Jacksonville Control Center is among the first new
generation dispatching offices in the country. New generation
offices rely on computer assistance to aid train dispatchers in
the performance of their duties. The environment in which train
dispatchers work is changing dramatically. Historically the
train dispatcher's man/machine interface was unique to the
railroad industry. '

New installations closely parallel air traffic control facilities
in their use of computer screens and advanced communication
systems. They also result in larger dispatching districts and
may result in proportional increases in workload and job related
stress. FRA believes that designers and implementors of new
generation installations should consider the staffing and
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workload management policies at air traffic control facilities
when establishing analogous policies.

among the considerations should be a provision for periodic
employee relief during a tour of duty. Sufficient personnel
should be in place to allow train dispatchers to leave the work
station to take meal and other periodic breaks or use the rest
room. €SX is not in a position to address this consideration
due to a system wide shortage of train dispatchers. Evidence of
this  shortage is the fact that since the control center opened in
May, 1988, train dispatchers at the center have worked on their
normal relief days on 196 occasions. This total does not include
those occasions when assistant chief dispatchers have worked on
normal relief days.

This problem affects not only the Jacksonville Control Center
but other CSX dispatching offices as well. Employees have been
awarded positions at Jacksonville only to be moved temporarily
to field locations which have not yet been consolidated into the
control center.

" Implementation of the control center is being accomplished in
phases. With the amount of territory currently assigned to the
center, the staffing plan calls for 10 first trick positions,
nine second trick positions, and nine third trick positions. The
workload at this point in the implementation has apparently
exceeded projections to the extent that 10 positions are
required for each trick. This has resulted in an ongoing
depletion of the spare boards by about 3.2 positions. CSX did
not identify to FRA any mechanisms to address this 51gn1f1cant
and long term staffing shortage. .

VI. WORKLOAD

FRA Inspectors noted that the workload of several train
"dispatchers districts is so heavy that these dispatchers are
working at or near their functional capacity. Some train
dispatchers functioned at a rate which did not allow them
adequate time to plan before making critical decisions. Sound
operating practices require carriers to ensure that train
dispatchers working at or near their functional capacity are not
burdened with non safety-cr1t1ca1 duties.

At the Jacksonville Control Center FRA identified certaln non
safety-critical duties being performed by dispatchers, as
follows:

o The workload of train dispatchers is increased because
they are required to enter train crew and train consist
data into the computer. This data is available to
other employees and should be entered by them. :
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‘- Dispatchers Records of Movements of Trains

o Special station locations numbers are used on the

' display screens. These numbers do not correspond to
station names and mileposts, which requlres the
dispatcher to refer to divisional tlmetables for the
proper correlation.

o The automatic feature of the CAD is not always

reliable. FRA noted dispatchers requestlng automatic
routing which was granted according to indications on
. the display screens. Later, without apparent reason,
the CAD deleted the request and defaulted to manual
routing. It is our understanding this condition could
be the result of various command inputs by the
dispatcher, and could therefore be a deficiency in the
training program. :

O  Train identification numbers frequently vanish from
the display screens. When this condition occurs the
dispatcher must manually re-enter the 1dent1f1cat10n.kf

The Jacksonville Control Center utilizes a computer- a551sted
advanced communications system. Nonetheless, FRA staff noted
communications problems encountered by dispatchers. on several
occasions dispatchers were observed having difficulties
communicating with employees via the radio systenm. These
problems were the result of interference due to overlapping
radio coverage and insufficient volume. In order to eliminate

interference it is imperative that CSX expedite the proposed

upgrading of its radio system. Segregated frequ?nc1es for
operations which do not involve the train dispatcher and
increased frequency capabilities for locomotive radlos should be
provided. -

'On - two occasions FRA staff noted that communicationms fallurgs

resulted in a two-second blank on the dlspatcher communication
screen. It was necessary for the dlspatcher to call up each
channel separately and reset it to the monltor mode.  This
process occupied about two minutes of the dlspatcher s time. '

VIiIi. FEDERAL RECORDKEEPING

v
i

l

Random inspection carrier records for May, June, July and August
1988 reflect a considerable number of 1ncomp1ete Dispatchers
Records of Train Movements Uncompleted train sheets are not
listed on the microfiche, therefore, the records failed to show
the movements of many trains. Examples of missing dpta include
names of crew members, on and off duty times of crew members,
distances between stations and times trains arrived, departed or
passed reporting stations. Instances were noted wherg the train



dispatchers entered fictitious names of crew members into the
computer in order to complete a train sheet. :

Blue Signal Protection

The Jacksonville Control Center does not, at present, have-a
procedure or a form (screen) for recording Federally required
information for blue signal protection of workmen at remotely
controlled switches as required by 49 CFR 218.30 (C) (1),(2),(3)
and (4). :

Sincerely,

J. W;§Z§2144144l-"“~

Associate Administrator
Office of Safety
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EXHIBIT II

C5X RAIL TRANSPORT

K C. Dutford
Executive Vice Presigent ‘

September 30, 1988.

Mr, J. W, Walsh

Associate Administrator

Office of Safety

Federal Railroad Administration
400 Seventh Straet, S.W.
Washington, D,C, 20590

Dear Mr, Walsh:

Thank you for your letter regarding the FRA's review of operations at
CSX Transportation's System Control Center here in Jacksonville. We ,
appreciate the level of detall you and your associates maintained, and I
agree with your finding that our System Control Center does represent
significant progress toward utilizing state of the art technology in order -
to improve railroad safety.

Your comments and suggestions have been thoroughly reviewed by my
staff and me, As a result we have classifled various enhancements into
three different implementation categories. The first category pertains to
items that were identified as beneficial to our operation and have already
been implemented (see Attachment I),

The second category involves items that are currently being designed
and developed, and are expected to be completed within the very proximate
future (see Attachment II).

The final category relates to items that are more intricate and
involved than items in the first two categories, It is anticipated these
items will take some time to design, develop and implement (see Attachment
1II)., We will proceed on these items, however, in & timely fashion,

The end result of these enhancements will be a more efficient
railroad, bringing CSX that much closer to our corporate goal as the premier
international transportation company, Your assistance in our ultimate
attainment of this goal through your recent review of our operations is duly
noted and appreciated.

CSX Distribution Services, C5Y, Equipment, C8X Rall Trantport and Amaricon Commercial Linee

A b rmimmna mibe mf dma OV Teamanar hmblan Man. un
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We now expect to resume territory cut over from field locations tc our
Syatem Control Center during the week of October 10, 1988,

As we go forward with categories II and III, we will furnish you
, status reports of our progress., If in the interim you have other thoughts
or suggestions, please let us know,

Thank you for your assistance thus far,

Sincerely,

R

Executive Vice President

Attachments
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ATTACHMENT I |
FRA REVIEW OF OPERATIONS

CATEGORY 1: Items Implemented .

1 Supplemental auto route tralnung for dispatchers.
Page 2, paragraph 2, "FRA ingpcotors whe obsarved opera{lons
Page 20, paragraph 2, "FRA noled dispalchars requast:ng...
‘ Dur1ng our review in Kansags City the axasmple was preconted

of digpatchers going te manual on an enlire subdivision when
a move was being made soma 3N miles away. This is such an
example of a lack of confidence by a dispatcher, CS8SXT has
established a training session devoted entirely to auto route
and has also implemented a mandatory refresher course on auto
route for dispaichers.

2. Site specific'sof{ware changes be expanded so ahy changes also
'~ be made on a system basis. _
Page 5, paragraph 1, "If an error in sofi{ware design..."

- CSXT has written a letter to US&S outlining this policy and
US8S has replied that this poliecy is in place.

3 . Resvaluate and verily conflict checks in DTC rutles matrix, and
_reevaluate DTC permit conflict check. h
~Page S, paragraph 6, "During analysis, FRA found several,..’
- Several potential conflicts were identified, and CSXT and
US&S have thoroughly reviewed and revised the DTC rules
matrix tn ocorrespond with the DTC permil vunftict ehecks in
table 1.

4 OTC dispatchor boards physically loo far from dispatchers.
Page 7, paragraph 2, "FRA noted a number of CRT displays..
- On Seplember 13, 1900, DTC computer displays were moeved two
feet closer to the dispatcher desks. .

) CTOS field training foar traim & angine amployees,

Page 7, paragraph 4, “"CSX must assure that train crews..."
CSXT has i1sgued Circular 1C which autlinss the requiremonts
and raesponsibilities of train and engine service employees
when CTDS is implomented. During lhe first week ot CTDS,
each T&E employee will meet with an officer of the
company to review Circular 1C, go over printer functions
and answer any questions the employee may have., We will
atso inctude this in our efficiency testing in the future.

) Estaht ishment of a oontrol system (v bLelter organize dispalcher
oparating and general f{ilas.
Page 9, paragraph &, "CSX shoutd aatabl:rh a eontroL
~ CSXT has esiablighed a conirnl, system that oeperales tha
0peratlng {files from the ganeral files, numbers them, and.
insures all are slgned and dated
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7 Real ignmant of signal system at North Etowah, Tennessee.
Page 11, paragraph 4, “In some cases, the consolidations..."
- CSXT has realigned the signal system and revised the
timetable instructions at North Etowah (o eliminate common
authoritly between Corbin and Atlanta Division dispatchers.
As future .terrilories are brought! into the sysiam, CSXT
will insure that thigs malter is addressed,.

8 Ctarification of Circular 1C.

Page 13, paragraph 2, "The division insiructions and..."

- CSX dispatchers have been instructed just what to do if a
train crew does not receive a train bulletin and release
form. This circumstance has already presented itself and the
dispatchers involved handled it readily and without
hesitation. Regarding "whare required", each time additional
territory is brough! on Line with CTDS, the division
management will put in place instructions which outline where
the craws mus! obltain their train bulletin and release form
when going on duty. There are many circumstances where crews
will go on duty at a point that may have multiple routings
‘which it may or may not reguire that the train crews obtain a
train bulletin and release form, or if they are to be routed
another way out of this same location, they may receive a
Clearence Form A and possibly {rain orders. This is why the
instructions read "where required." Furthermore, C8X has
issued instructions that there will be times where more than
one irain bullwliin and releagse form will be required for
interdivisional runs. Finatly, Circular 1C will be revised
as detailed in Item 33.

9 Dispatcher pre—admission test evaluation test.
Page 14, paragraph S, “"CSX does not have a pre—-admission..."
"~ CSX has astablished a dispatcher pre-admission evaluation

test.

10 Oparating rules test administration.
Page 15, paragraph 2, "“According to the reasponsible officers.,.”
- CSXT will insure that operating rules tests are given to
all new control center train dispatchers.

11 Dispatcher qualification testing of operational/training items.
Page 15, paragraph 3, "The operating rules test program..."
- CSXT has set up a testing procedure thal incorporates a

mandatory B80% proficiency in the operating rules as wall a
dispatcher-specific training tast, which must be 100%
successfully completed, to be used as a tool to determine
individual weaknesses to the operating rulas.

12 Dispateher praclticat skills demonstratlion.

Page 15, paragraph 4, "train dispatcher ‘students’ are not..."
~_.Prior -lo being-released.- lor service, each—dispalcher -is now —
required to demonstirate their aquired skills on the simulater

before their instructors.
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13

14

15

16

18.

19

Field exposure tor dispatchers in lraining.
Page 315, paragraph 6, “CSX has established a policy..."

.= AlL dispatchers will ride each of their territories during

their trainming period.

Clarification of field exposure purpose.

Page 16, paragraph 1, "Although CSX requires each train..."
- CSX has evaluated the purpose of field exposure and will
insure each participating train dispatcher is informed

of that purpose.

Around=the-clock dispalcher efficiency test coverage.

Pagaes 16, paragraph 2, "FRA inspectors conducted a limited...

- Additional officers of the company have been assigned
gfficiancy test responsibility on September 20, 1888, {o
maintain 24-hour, 7~day covarage.

Receival of summary testing reports by CSXT officer.

Page 18, paragraph 6, "The carrier officer assigned to..."

~ Summary testing reports wilt be furnished {o the overseeing
officer. .

Dispatcher workload.

Pages 19, paragresph 4 "CSX did not identify ta FRA..."

- CSXT recognizes the statfing problems thal were created when
we stopped cutovers in early July. This situation will ba
corrected as we procede with implementation and bring
additiomal dispatchers to Jacksonville, Additionally,
staffing problems were created because our labor organization
regquired that all positions be bulletined in seniority order
which left us with very Littite flexithility to matich office
closings with implemantation.

Train crew and consist entry workload.

Page 19, paragraph 7, "The workload of {rain dispatchers..."

-~ CSXT has bean successful in negotiating an agreement that
would permit us to establish an Assistant Dispatcher
position at the Canter lo perform this work.

Historical recordkeeping of blue flag protectioan.

Page 21, paragraph ?, "Ths .anksenville Control System does..."

~ On September 5, 1888, instructions were given {o provide a
historical record of 15 days for providing blue flag
protection lo operating pergonnel.
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21

23

24

25

26

ATTACHMENT 11
FRA REVIEW OF OPERATIONS

CATEGORY 2: Items To Be Implemsnted Within The Short Tarm

ITEM

Automatic hardware switchover to backup sysiem (hot siandby).
Page 3, paragraph t, "At the present time, the back-up..."

~ US&S is tinalizing development of the automatic hot standby-

configuration for the computers, and programming should be
im uoe by Dosember t, 1088.

AtL DTC territory lested and documenied from a qualily

assurance standpoint.

Page 5, paragraph 3, “CSX should considar a formal safety..."

~ CSXT has requested US&S to advise if electronic verification
of the revised DTC data tables prior te installation coutld be
accompl i shed.

Revision of operating rules 704, 707, and 710 to establish a

"systlemwide standard aperation.

Page 10, paragraph 2, “We also reviewad the section of the..."
Page 11, paragraph S, "It is eur understanding the..,"
- Oparating rules 704, 707, and 710 are being rewritten t{o
provide a simplasr method of moving on-track equipment and
altow work forces to work on or foul the main or signalled
track. '

Issuance of lemporary speed restricltions in terminals,

Page 12, paragraph 6, "Our investigations have discloged..."

- CSXT is investigating the comment. CSXT does not allow
random verbal spead rastrictions, ' :

Corresponding dispatcher board and field sketch.
Page 20, paragraph 1, "These numbers do not correspond..."

"~ CSXT is currently preparing field sketches to correspond

with the dispatchers boards in Jacksonville,.

Dissappesarence of train ID {rom screen.

Page 20, paragraph 3, "Train identification numbers..."

- A proposal has been writien to US8S for development of
goftware Logic to insure atl train IDs remain an the screen.

Incompleted train sheets.
Page 20, paragraph 6, "Random . inspection carrier records..."

- Train sheet completion will require on-going training of
personnel. While the problem has beaen significantly
improved, one Assistant Dispalcher position has been added at
the System Control Centar to insure train sheet information
is accurate and up to datle. CSXT7 will not tolerate any
_deviation from fsderal recorgkeeping requiremants.
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ATTACHMENT I1I1
FRA REVIEW OFf OPERATIONS

CATEGORY 3: Items Requiring Longer Term Implemsntatian

27 System identification of possible dispatcher failure to provide
OTE operators wilh block occupancy information.
Page S, paragraph 7, "The system does not identify failure..."
- The current DTC screen is being redesigned with a field added
' for protection of OTE equipment when a block is initiated for
a following movement. In the interim, CSXT has establ ished
a system hy which the dispatcher protects these movements.

28 Conflict elimination beiween timetables, operating rules, and
superintendent bulletins.
Page 6, paragraph 5, "“FRA found that special instructions..."
- CSXT is taking corrective action (o remave inconsislencies
bet{ween these documents,

28 Color disptay of yard Limits in DTC territory.
Page 6, paragraph 8, "Yard limits are identified,..,"
Page 9, paragraph 8, "During lhe simulator session..."
- CSXT haes completed a request 1o USRS to display yard Limits
in the DTC computer screen with a special color.

30 Estabtishmant ot DTC/0OTE forms with standard verbiage.
Page 10, paragraph 6, "CSX should consider amending..."
- DTC and OTE authority movement forms are being written and
will become mendatory., CRT formais will be revised to
provide the exact verbiage as the forms.

31 Train bullatin sort by milepost.
Page 14, paragraph 2, "The train bullentins issued by the..."
= GSXT train nnntral Aanginesrs are currently working with
US&S on feasible software logic to accomplish train bultetin
sorts by milapest.

32 Enhancementis to CSXT’‘’s communications systems.
Page 20, paragraph 4, “"FRA stalf noted communications,,."
- CSXT has initiated a three phase plan to 1) upgrade
dispatcher radio base stations, 2) upgrade locomotive radio
floet, and 3) improve outside communications plant.

33 YVoluminous oparating documenlis (operating rules, bulletins,
timatables, circulars).

- Severat commenis throughout the report were.made regarding
this topie. This issua will be resolved when the new
operating rule book, timetables, and various circulars and
butletins are rewritten. As has been mentionad, we will
keep the FRA periodically advised as we proceed.
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500 Water Street
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(904) 3591195

December 1, 1988

Associate Administrator

Office of Safety

Federal Railroad Administration

400 Seventh Street,

Washington, D. C.

Dear Mr. Walsh:

S. W.
20590

Please refer to my September 30, 1988 letter to yqu
regarding. the FRA’s review of operatlons at gsx
Transportation’s System Control Center here in Jacksonyllle.‘

Attached you will find a status report Qf our progress
since that last letter to you.

If you have any thoughts, comments or suggestions,

please let us know.

Thank you for your assistance thus far.

Sincerely,

/
e

K. C. Dufford

CSX Distribution Services, CSX Equipment, CSX Rail Transport and American Commercial Lines

are business units of the CSX Tronsp_or?cﬁon Group.
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CHAPTER 1- INTRODUCTION TO
INDIVIDUAL RAILROAD ASSESSMENT REPORTS

In the course of the assessment, FRA conducted independent .field
audits, on site office inspections, and detailed interviews on 20
major freight, passenger and commuter railroads. Field facility
audits were conducted at 125 train dispatching offices from coast
to coast. About 1200 train dispatchers were observed during the
performance of their duties. The vast majority of these train
dispatchers were interviewed in an effort to improve FRA's
insight into needs, concerns and perceptions of the train
dispatching community as a whole.

FRA further discussed practices, procedures, problems and
proposed solutions with both immediate supervisors and senior
‘officers charged with overall dispatching management.

The review began with an evaluation of the basic operational

data on hand in FRA files for each of the subject railroads. The
_geographic boundaries, office locations, total number of miles of
main track, freight traln miles, and, where applicable, passenger
traln m11es were examined. Accident reports and related records
which indicated dispatcher involvement were studied. Regional
and district field staffs were contacted to consider FRA's train
dispatcher compliance history and to provide input from FRA's
actual field experience.

Assessment spe01f1c channels of communication were establlshed
‘with the train dispatchers collective bargaining organization,
the American Train Dispatchers Association (ATDA). Long term
contacts with the association were fixed.

Based upon the composite picture presented by this information,
FRA management selected over 50 individual operating practices
inspectors and specialists to participate in the field
inspection and research aspects of the project. Owing to the

" magnitude of the project and the demands imposed upon FRA's
resources, it was decided to incorporate the project as an
‘extension of FRA's other inspection, investigation, and
assessment obligations. ‘ ;

Through on site inspections, FRA inspectors developed pertinent
information about the number of dispatcher districts assigned to
each office, including those tours of duty where districts were
combined. The management structure of the office and it's
relationship with upper management were identified.

The sufficiency of staffing at each office was evaluated by
examination of Federally required reports of excess service as
defined by the Hours of Service Act. Further, in response to
concerns expressed by representatives of designated collective
bargaining organizations, inspectors examined the frequency of



overtime accrued as a result of dispatchers being permitted or
required to work their assigned rest days.

Field research included discussions with managers whose
responsibilities include selection and promotion of dispatcher
trainees. FRA examined the criteria employed for candidate
selection and/or promotion, the procedures through which
dispatching "students" are initially trained, the length of
initial training, and the controls, safeguards and procedures in
place to certify a "student" for journeyman status.

FRA further examined requirements in place on the individual
railroads to educate train dispatchers on revisions in the
operating rules and/or official interpretations of those rules.
Inspectors considered the frequency and intensity of "refresher"
courses to periodically instruct train dispatchers, and the
standards of performance required to retain qualification.

Desk audits of each train dispatching position were conducted to
evaluate the dispatchers level of compliance with the rules and
procedures in effect on the individual properties. To a lesser
extent, inspectors also searched for internal inconsistencies in
the rules themselves and for rules which, through ambiguity,
posed a reasonable possibility for mlslnterpretatlon or
misapplication.

FRA also considered the operational testing program in effect on
each carrier. Each facility was studied to determine if train
dispatchers are included in the program, the level of o
participation at each facility, the overall results of the.
program in terms of inspections and failures, and how the carrier
manages the data created by the program.

Inspectors surveyed the working environment at the dlspatchers
individual work stations. Although this act1v1ty was not ,
intended to be an all inclusive ergonomic review, it d1d include
a "common sense" evaluation of the basic environmental. .
considerations of noise, lighting, ventilation and temperature
control. FRA also considered apparent failures of the equipment
to function as intended, and extremely inconvenient or disruptive
placement of equipment.

FRA approached the question of workloads with considerably
‘greater apprehension. While the agency believes that a
significant level of practical expertise exists "within house,"
this knowledge is almost exclusively based upon practical
railroad experience. FRA found that the agency--and most
railroad carriers--lack the necessary tools with which to
qualitatively and qualitatively address this subject. Although
the agency is not satisfied with this approach, FRA believes that
it -had an obligation to attempt to address this subject with what



has traditionally been the industry standard, a good faith
determination.

Finally, FRA inspectors examined radio and telephone
communications equipment and procedures.



CHAPTER 2- NATIONAL RATILROAD PASSENGER CORPORATION (AMTRAK)-

I. INTRODUCTION

The National Railroad Passenger Corporation, also known as Amtrak
(ATK), is the nation's Federally chartered intercity passenger
railroad. ATK is headquartered at Washington, DC, and operates
passenger trains from coast to coast.

At the time of FRA's assessment, ATK's responsibility for
dispatching trains was limited to the Northeast Corridor, which
extends from Boston,  MA, to Washington, DC. The corridor
includes a main line extending from Philadelphia, PA, to
Harrisburg, PA, and another main line extending from New Haven,
CT, to Springfield, MA.

"Off corridor" (all train operations across the country other
than on the Northeast Corridor) train dispatching functions are
performed, under contract, by the host carrier. 1In addition, a
fifty-mile segment of the corridor between New Rochelle, NY, and
New Haven, CT is dispatched by the Metro North Commuter Railroad.

The northeast corridor is headquartered at Philadelphia, PA.
Prior to 1985, it consisted of four operating divisions located
at Boston, MA, New York City, NY, Philadelphia, PA, and
Baltimore, MD. 1In 1985, the Baltimore Division was merged into
the Philadelphia Division. Later, the Baltimore train
dispatchers office was moved to Philadelphia, PA.

During 1988, the carrier implemented a Centralized
Electrification and Traffic Control (CETC) System on that portion
of the former Baltimore Division extending between New York
Avenue, Washington, DC, and Landlith Interlocking just north of
Wilmington, DE. CETC combines the functions of a computer aided
train dispatching system with a computer aided electric power
distribution system. The system provides for a common control
center, which is located at Philadelphia. ATK presently has
active plans for extending this system north to Philadelphia.

At the time FRA first inspected the Boston Division, intercity
operations between New Haven, CT, and Boston, MA, and between New
Haven and Springfield, MA, were dispatched from an Amtrak office
near South Station by ATK dispatchers. Boston area commuter '
operations on the former Boston and Maine Corporation were
dispatched by Amtrak dispatchers stationed at the Gilford
Transportation Industries (GTI) general offices located at North
Billerica, MA. Since the assessment, the commuter dispatchers
have been relocated to ATK North Station, Boston, MA. Within the
next two years the carrier anticipates adopting a computer aided
dispatching system for the Boston Division.



In 1987, ATK reported to FRA a total of 29,067,510 locomotive
train miles, 3,274,218 motor train miles, and 281,940 yard
switching miles, for a grand total of 32,623,668 train miles.
puring 1987, the carrier transported a total of 31,865,087
passengers and reported a total of 5,566,796,486 total passenger
miles. : g

ATK also dispatches numerous foreign line trains over its' lines
and into its' terminals. Commuter operations partially
dispatched by ATK include Maryland Area Rail Commuter (MARC),
Southeastern Pennsylvania Transportation Authority (SEPTA), New
Jersey Transit Rail Operations (NJTR), and the Long Island Rail
Road (LI). Freight carriers with extensive train operations on
the corridor include Conrail (CR), Delaware and Hudson (DH),
Providence and Worcester (PW) and the Springfield Terminal
Railway (ST).

The following table illustrates the locations of the ATK train
dispatching offices and the number of dispatchers on each shift:

TABLE ATK-I :
TRAIN DISPATCHING OFFICES AND
DISPATCHER POSITIONS PER SHIFT

LOCATION A FIRST SECOND THIRD TOTAL
Philadelphia, PA 8 8 7 23
New York cCity, NY 2 2 21 6
Boston, MA (South Sta) -4 4 4 12
.Bostgbn, MA (North Sta)  _22 2 1 5
TOTALS 16 16 14 46

1  An additional third shift train dispatching position may
be assigned on a temporary basis when management determines that
conditions such as major track projects, substantial service.
disruptions, or derailments so warrant.

2 At the time of the assessment the ATK dispatching office
responsible for commuter operations was located in the Gilford
Transportation Industries (GTI) general offices at North
Billerica, MA. Shortly after the assessment the facility was
moved to ATKs' North Station, Boston, MA. For clarity, this
office is identified as the North Boston or the commuter
facility throughout the report.



IT. STAFFING AND TRAINING
STAFFING

ATK utilizes a train dispatching organizational structure
wherein train dispatchers report through a chief train '
dispatcher (identified on some divisions as a movement director)
to an assistant superintendent. This officer is assigned the
primary duties of managing traffic control functions. The
assistant superintendent reports to the general superintendent
who has responsibility for and is in ‘control of daily operations.

The majority of ATK dispatchers work through block operators.
Under this system, the dispatcher plans, organizes and "manages"
train operations within his territory. He directs block
operators at control stations on line-of-road to execute his
instructions. The operators manipulate switches, signals and
other interlocking appliances as may be necessary to implement
these instructions. The operators also report train/track
related information to the dispatcher and receive other
operational 1nstructlons from the train dispatcher as
appropriate. .

The implementation of CETC has significantly altered this
traditional structure on the Philadelphia. Division. The block
operators 'functions in the field are now remotely controlled by
the dispatcher himself. The elimination of way51de block and
interlocking stations has inevitably resulted in an increase in
the duties and workload of CETC train dlspatchers Prior to
implementation of the system, a total of nine block operators
controlled a. total of thirty interlockings. Following the CETC
changeover, four dispatchers have been assigned line segments of
this same territory. These segments vary between two and four
main tracks and sidings. Each train dispatcher continues to plan
and organize activities within his territory, but now also
remotely controls the interlocking appliances at seven to eight
interlocking locations as well.

The "north end" of the Philadelphia office, the New York office
and three of the four positions in the South Boston office
utilize the traditional manned block and interlocking station
method of operation. One desk in the South Boston office, and
both desks at the North Boston office, control traffic directly,
without block stations, from a traffic control console. .

There is a chief train dispatcher (movement director) at each of
the four offices on the daylight weekday shift. This position
is appointed. Assistant chief dispatchers and train dispatchers
are represented by a designated collective bargaining
organization, 'the American Train Dispatchers Association (ATDA)



In the Philadelphia office there are two assistant chief

" dispatchers on each shift. Although they have some degree of
latitude in working the assignment, one assistant is generally
assigned to the CETC portion of the railroad, and one assistant
handles non-CETC affairs. In the New York office there is an
assistant chief dispatcher on each shift. In the Boston offices,
there is one assistant chief dispatcher to cover each office on
the second and third shifts. Assistant chiefs also cover the
chief dispatchers rest days.

Hours of Service

In 1987, ATK reported to FRA 63 cases in which train dispatchers
performed service in excess of that provided by statute. This
"included 31 cases which were related to a shortage of qualified
dispatchers.

All ATK train dispatchers offices are protected by a guaranteed
extra board. An auxiliary extra board is also available at
Philadelphia. Guaranteed extra board employees are assigned to
perform service only within the office. Non-guaranteed employees
cover dispatchers positions when assigned. They may also be
assigned to cover other jobs outside the office such as block
operator, train director, yardmaster, etc.

The chiefs and assistant chiefs are not assigned to, and do not
regularly perform covered service. However, on one occasion, FRA
observed an assistant chief dispatcher in the New York office who
"sat in" while the assigned shift train dispatcher was away from
" his desk. The assistant chief accepted a train report via

" telephone from an operator. On the day of observation, this

employee worked two shifts and was on duty sixteen hours
continuously. -Although this situation was well intentioned and
.~ voluntary, FRA believes that this practice can easily lead to
‘confusion and result in violations of the Act.

While observing CETC operations at the Philadelphia office, FRA
found that the duties of two clerical positions included service
covered by the Hours of Service Act.

Within the Philadelphia dispatchers office, engineering
restrictions pertaining to the Philadelphia to Washington segment.
of the corridor are received by the Section "D" train dispatcher.
The Section "D" desk issues the necessary train orders to Penn
Block and Interlocking Station for delivery to southbound trains.
He then notifies one of the CETC clerks that there is a train
~order to be processed. The clerk accepts the order from the
~'Section "D" dispatcher, prepares photocopies, and returns the
.original document to the dispatcher. The dispatcher attaches the
order to his train order book and has fulfilled his obligation.



The clerk then delivers the order to the CETC train dispatchers.
The CETC 1 dispatcher is then required to issue the order to "K"
Tower at Washington Terminal for delivery to northbound trains.
The clerk then electronically transmits the order via telecopier
to up to sixteen delivery points, and awaits confirmation of
delivery.

FRA concludes that this employee does, by the use of an
electronic device, transmit orders pertaining to or affecting
train movements. Clerical employees interviewed by FRA stated
that they are frequently required or permitted to work double
shifts (for periods in excess of that permitted by statute).
Carrier officials interviewed by FRA stated that they did not
consider the duties of these clerks to be covered by the Act.

Examination of the CETC train dispatchers hours of duty records
disclosed that the records were not signed. The carrier agreed
to revise procedures to require the use of an hours of service
form in train order books to be completed by dispatchers on a
daily basis. This form (i.e. rubber stamp) will contain all .
necessary information and will be signed by the employee. Train
order books will be retained on file and made available for .-
inspection for two years.

Overtime

During the first six months of 1988, dispatchers in the
Philadelphia office worked a total of 136 rest days. 1In 1987,
dispatchers in the New York office worked 5 rest days. The
dispatchers at South Boston worked 16 rest days, and the Boston
commuter dispatchers worked a total of 59 rest days during the
first seven months of 1987. ATK is in the process of training
additional extra train dispatchers for the Philadelphia and
Boston offices. Based upon the number of overtime days worked by
the Philadelphia office dispatchers it appears that one
additional guaranteed extra dispatcher position might be
justified.

FRA observations at the Philadelphia and New York offices
disclosed a: consistent undercurrent of dissatisfaction and low
morale. During interviews with dispatchers, it was suggested

. that absenteeism was one of the manifestations of these problems.

In an effort to address this situation in Philadelphia, the
carrier has issued Policies and Procedures Notice No. 2. This
document imposes a monthly review of employees attendance
records. Employees who are absent on two occasions within thirty
days or on four occasions in six months are "counseled." If four
days of absence occur in the following six month period a warning
is issued. If any absence occurs for six months after the written
warning, discipline may be imposed, depending on the
circumstances surrounding the absence.

8



Several dispatchers expressed. their view that the amount of
overtime in the Philadelphia office is excessive.

Candidate Selection

Due to the nature of ATK's high speed multiple track operation,
the close spacing of interlockings, and the large number of block
and interlocking stations, ATK was confronted with a capital
improvement task of enormous proportions to modernize and
centralize traffic control. Because of this, ATK was one of the
last major railroads to adopt centralized dispatching. For this
same reason, ATK is also one of the last railroads to have

access to a substantial pool of trained and experienced block
operators to f£ill train dispatcher vacancies.

Train dispatcher candidates are selected almost exclusively from
the ranks of experienced block operators at the discretion of
management. Factors such as candidate service and attendance
records may be considered in the selection process. While FRA
does not take exception to selection of candidates primarily
based upon managerial prerogative, FRA believes that there is a
need to formally evaluate the skills of candidates at the onset
of the initial dispatcher training programn.

TRAINING

The training of ATK train dispatchers is a division level
responsibility addressed by the assistant superintendent and
chief train dispatcher at each office. Training is not
centralized, nor, for the most part, is training formalized into
a classroom and lecture format.

Prior to the transition to CETC operations, the carrier selected
qualified train dispatchers from within the office to work with
the CETC equipment and become familiar with it's capabilities.
These employees served as instructors to orientate other traln
dispatchers to the machine.

Supervisors do not participate as instructors. Except for the
chief dispatcher, supervisors are not required to hold dispatcher
qualifications on the CETC operation.

Train dispatcher "students" are not required to demonstrate
their acquired skills using the computer console prior to being
quallfled for serv1ce. '

Initial Training

Train dispatcher candidates are granted a thirty day training

period on each dispatchers district. This includes on-the-job
.training on various shifts, and qualification field trips over
the railroad. Near the conclusion of the training period, the
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candidate is orally examined by the a member of the division .
rules staff or other designated officer. When this officer is
satisfied that the candidate is qualified on the physical
characteristics of the territory, and the candidate agrees that
he has completed sufficient training, he is considered to be
qualified to work the position. If the candidate requests
additional time on the job, the request may be granted, at the
discretion of management, if progress is satisfactory.

All recently selected train dispatcher candidates are block
operators who carry their rules qualifications from their
previous jobs. The rules which pertain to both positions are the
same. However, FRA perceives that there are significant
differences between following instructions and formulating them.

FRA believes that it is important to evaluate each student's
knowledge, and to identify the training needs of each individual.
ATK does not have a pre-admission evaluation test with which to
measure these needs.

Periodic Training

ATK requires all train dispatchers to attend an annual operating
rules class. A closed book written test is conducted at the .
conclusion of the class, and a passing score of 85% is required.
Dispatchers who do not pass are reinstructed and reexamined. The
rules test in effect at the time of the assessment consisted of
66 questions. '

The operating rules test program permits train dispatchers to
incorrectly answer up to 15% of all questions and still
successfully complete the course. ATK does not prioritize those
rules which are critical to safety (and which, if misapplied,
could result in serious accident) into a "must pass" category.

Under the collective bargaining agreement in place between.ATK
and the ATDA, each dispatcher is granted four days per year to
ride trains and familiarize himself with changes in the physical
characteristics. The carrier applies one of these days to the
required annual operating rules class. Each train dispatcher
contacted had been given at least one day of road qualification
time.

Several extra dispatchers also commented that the three day .
allowance is not sufficient for extra men who may be qualified on
up to eight districts.

Promoted train dispatchers who bid and are awarded another
dispatching position within the office are required to qualify on
the position after ten days of training (five days on the road
and five days on-the-job).



Operating rule 913 states that a train dispatcher who has not
performed service on a dispatching district during the previous
twelve months must not accept assignment to such a position
without approval of the designated division officer. Although
the rule appears to require consent between management and the
employee, several dispatchers stated that they felt "pressured"
to work such districts when labor shortages have occurred.

' III. OPERATING RULES AND PRACTICES

At the time of the assessment, ATK had it's own set of operating
rules, entitled the Amtrak Book of Operating Rules. Also at the
time of the assessment, the Boston commuter dispatchers worked
under the Guilford Transportation Industries (GTI) operating
rules. The South Boston dispatchers used the ATK rule book on
the main lines, but also used a revised form of the former Penn
Central Transportation Company rules for certain branch
operations. The carrier is a participant in the Northeast
Operating Rules Advisory Committee (NORAC) and planned to adopt
the NORAC operating rules in late 1988. :

On the Philadelphia division, the chief dispatcher developed a
handbook entitled the Amtrak Dispatchers Manual, Philadelphia
Division dated March 9, 1987. This manual contalns ’
interpretations of the operating rules, provides safety sen51t1ve
procedural instructions, establishes train movement priorities,
‘provides suggestions for responding to locomotive and equipment
failures, and includes instructions for handling emergencies.

The manual provides a substantial volume of pertinent information
to train dispatchers and is a significant organizational
improvement over the individual memorandum system previously
used. A similar document is on file at Boston, and the New York
office is in the process of developing a manual. A review of
this document, however, disclosed that it was last supplemented
in August of 1987. Procedural changes which have invariably
occurred since the transfer to CETC have not been incorporated
into the manual to date.

Examples of out of date instructions include the following:

o  Instructions covering the method of operation on the
‘ SEPTA Ivy Ridge and Chestnut Hill West lines are no
longer in effect. These lines are no longer dispatched
by ATK.

o Instructions governing movements of baggage and mail
tractors and carts across station tracks at Baltimore
Station refer to operators duties. The CETC dispatcher
has controlled this territory since the CETC
transition. Similarly, instructions covering the
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jurisdiction and control of Baltimore Station tracks do
not reflect present practice.

o Instructions for handling of MARC local trains at Bowie
Station refer to the protection of passengers crossing
main tracks. According to dispatchers assigned to this
desk, since the transfer of control to CETC, the train
dispatcher involved has no practical means to assure
that passengers are clear.

o Instructions covering broken rails, pull aparts, rough
track and repairing block joints require that a Format
"J" train order must be issued. According to CETC
dispatchers, these instructions no longer apply.
However, verbal instructions for application of
electronic blocking devices are in effect. These
instructions are not incorporated into the manual.

FRA observations of train dispatcher work procedures and
dispatcher compliance with the operating rules disclosed the
following concerns which are presented in an office by office
format. '

Philadelphia, PA

o The procedure used by ATK to notify ATK passenger train
crews about existing speed restrictions requires train
crews to obtain copies of orders currently in effect
between Philadelphia and Washington prior to departure
from those stations.

Southbound trains receive these orders at 30th Street
Station, Philadelphia. Northbound trains receive the
orders at Washington Terminal, Washington, DC. This
system minimizes delay on line-of-road.

As previously explained in the hours of service

section of this report, the engineering department
notifies the section "D" train dispatcher of speed
restrictions within this territory. The section “D%
train dispatcher then issues a Format V train order to
Penn Block Station for southward trains. A clerk then
accepts, photocopies and delivers the order to the CETC
train dispatchers by hand. The CETC 1 dispatcher then
issues the same order to "K" Tower, Washington, over
the telephone for delivery to northward trains.

During observation of office procedures, FRA observed
an instance in which the time interval between the

completion of the order by the section "D" dispatcher
and receipt by the CETC 1 dispatcher exceeded one-half
hour. Interviews with dispatchers suggested that this
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occurrence was not unique. Several dispatchers
expressed the opinion that handling train orders should
be restricted to employees who are qualified on the
operating rules and who are fully aware of the
significance of train orders.

‘Another FRA concern involved the methods used by the
train dispatchers to verify that freight trains were in
possession of all orders. As indicated above, train
orders restricting speeds were passed from the section
"D" dispatcher to a clerk. After the clerk hand
"delivered the order to the CETC dispatchers, the clerk
electronically transmitted these orders to up to
sixteen off-line locations. The clerk then awaited
electronic verification that the orders had been
received..

When trains which had originated off-line arrived at
the corridor, the CETC dispatcher contacted the train
crew and inquired as to which order numbers the crew
possessed. Neither the clerk, nor the CETC dispatcher,
employed a procedure to ensure that pertinent

- information had not been deleted from the order during
electronic transmission.

Carrier officials stated that it would not be practical
to attempt to require foreign line clerical employees
to repeat the order to CETC. They did agree, however,
that dispatcher verification procedures would be
expanded to require crews to state the number of each
order and the number of lines in each order prior to

. admission to the corridor.

During observation of the "non-CETC" dispatchers
positions on the north end of the division, FRA
observed several instances where 0S times were not
-reported until over an hour after they occurred. This
was during the afternoon portion of the daylight shift.
At the time of observation, dispatching activities were
minimal, and the dispatchers were marginally occupied.
The dispatchers took no exception when the operators
involved finally reported these times. Operating rule
913 requires train dispatchers to currently maintain
the record of train movements. Accepting lengthy,
consolidated and backlogged 0S reports from operators
defeats this requirement, particularly when activity on
the railroad is minimal.

On two occasions, FRA observed that the dispatchers
transfer between shifts did not occur at the train
dispatchers desk or console. While FRA is not aware of
what other arrangements may have been made (e.g. in
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New York,

elevators, on the station concourse, or on train
platforms) FRA did note that the transfer was not
signed in the presence of the relieved dispatcher.

One dispatcher stated that ATK is not always notified
of freight trains containing restrictions including
cars of excessive dimension. The employee cited as an
example tri-level automobile cars which are restricted
from certain tracks within his jurisdiction. He stated
that he now telephones the freight carrier directly for
this information. Another train dispatcher expressed
similar concerns about notification of placarded tank
cars. He stated that there is a procedure between ATK
and CR, but that the system is not always reliable.

NY ,

On several occasions FRA observed that block operators
failed to properly repeat train orders to the train
dispatcher as prescribed by operating rule 206. This
occurred because the operators did not spell out the
names of stations and numerals in the body of the
order. Train dispatchers did not take exception to
this practice and completed the orders.

Dispatchers were observed undersboring train orders in
the order book prior to repetition by the operator.
This practice is prohibited by rule 206.

Several instances were observed where the section C
dispatchers did not provide written transfers in the
train order book for relieving train dispatchers. This
is prohibited by rule 913.

Examination of the dispatchers record of train
movements disclosed that the carrier attaches a

..computer printout to identify engineers, conductors and

their times on duty. In some cases this information
was incomplete, in others it was incorrect.

The block operator at the dispatchers office is
responsible for the delivery of train orders for
trains at Pennsylvania Station, New York City.

‘Although the operator is required to prepare Clearance

Forms "A" for each document delivered, copies were not
retained. This does not comply with operating rule 211
which requires operators to forward a record of
delivery of orders to the division operator at
specified intervals.
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o FRA observed several instances where orders .addressed
to two or more officés were not transmitted to all
affected offices simultaneously.. On one occasion, the
period of delay involved was thirty minutes between the
time of delivery to the first office and delivery to
the last. FRA concluded that this was done to
fac111tate the movement of trafflc. o

Operating rule 208 does prov1de3the train dispatcher
with the latitude to address communications failures
and other priority situations (e.g. derailments or
collisions) and permits the dispatcher to issue orders
to offices individually. However, FRA believes that to
allow employees to conclude that routine operations

and minor inconveniences supersede the rule renders the
rule almost meaningless.

.0 On another occasion, the section ngn train dlspatcher
‘ permitted ‘an operator to deliver an 1ncorrect train
- order. The order that was intended restricted the
speed of trains to sixty miles per hour due to track
conditions. The dispatcher properly issued. the order
but the  operator copied the speed in error as. ninety
miles per hour. The operator repeated the order back
‘to the dispatcher, but the dispatcher failed to notice
~ the error. The order was delivered to at least one
train. The carrier removed the dispatcher from -
service pending further investigation.

o Interviews with train dispatchers indicated that CR
. freight trains containing hazardous materials:are -
occasionally accepted by ATK before ATK dispatchers.
have full knowledge of the contents of the cars.
~Dispatchers stated that they are reprimanded when. they
delay trains awaltlng hazardous materlals information.

IV. OPERATIONAL TESTING PROGRAM

ATK's program of operat10na1 tests and 1nspect10ns is entltled
T.E.S.T.S. (Total Efficiency and Safety Test System). Most .
operational tests involving train dispatchers are performed by
assistant superintendents, chief dispatchers, and the division
operating rules staff.

Employees at the Boston commuter office and on the commuter, lines
do not use the regular Amtrak operating rule book. Instead these
employees use the GTI operating rules. The chief train . .
dispatcher ‘at" the commuter office conducted 205 tests or i
observations during the first seven months of 1987. More than
.one-half of all tests were for general rules’ (e.g. deportnment,
grooming,: etc.). Only one test .was, conducted for compliance with
the ABS rules (Rules D=251 through D-255), only one test was
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conducted for compliance with the CTC rules (rules 265 to 274)
and only eight tests were conducted for compliance with the track
car rules (Rules 400 to 421). There were no exceptions or
failures reported. : t

At the South Boston office, a total of 523 checks were made.
Although distribution of the tests was improved, again no
failures or exceptions were reported. Only three tests were
conducted for Rule "G".

In New York, there were 2032 tests performed witﬁ¢64 reported
exceptions or failures.

At Philadelphia, a total of 1985 tests were perférmed during the
first 5-months of 1988. A total of 22 exceptions were reported
involving 8 of the 57 employees tested. On average about 35
tests were conducted on each employee. However, one assistant
chief dispatcher was tested only 7 times and another assistant
chief was tested 132 times. No exceptions or failures were
reported for either employee.

FRA was somewhat surprised, however, that with this level of
testing, the train dispatchers were not aware of the program.
Dispatchers interviewed stated they knew that the supervisors
periodically monitored tape recordings of the train line and
radio, but were unaware of any test procedure for dispatchers
where events were prearranged.

FRA was also somewhat concerned that ATK still permits
supervisors to log tests and report failures which are not
directly observed by the supervisor. Such tests are based upon
facts collected pursuant to disciplinary investigation and are
not the direct result of an operational test or inspection. This
practice can alter the carriers data base and may provide a false
indication of the actual ratio of tests performed to test
failures. Although all rules violations should be a part of the
database, such "after the fact" records distort the statistical
data and prevent senior management from conducting a meaningful
analysis regarding officer participation in the program. ATK
should reserve a database code for these types of violations in .
order that the information can be properly sorted for evaluation.
E

V. ENVIRONMENT AND WORKIOAD

General

£
In general, FRA found individual dispatching districts were
assigned in a reasonable and logical manner. Except for
occasional "rush hour" periods, workloads are not so great as to
compel dispatchers to work at the outside limits of their
ability or skills in order to avoid trainAFelay.
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Examination of the section "D" train dispatchers position at the
South Boston office, however, disclosed that this position was
extremely busy during the first and second shifts. The
dispatchers observed at this desk often appeared to be working at
"the limits of their abilities in order to avoid train delay. The
recent addition of a newly reopened line, the Needham Branch,
contributed significantly to the problem. )

Discussions with top division officials were conducted, and the
carrier responded by transferring the Needham Branch to the"
section "A" desk, where the overall duties were not as demanding.

Another possible qualified exception to this finding was the CETC
2 dispatching district in Philadelphia. Both the carrier and the
ATDA have agreed that time and motion studies on this position
"are warranted. The study has apparently been delayed for some
time however. Neither labor or management provided FRA with
satisfactory reason for this delay.

Train dispatchers in the Philadelphia office work at computer
assisted dispatching stations (CETC) on the south end of the
territory and through block stations on the north end.
Dispatching in the New York office is accomplished through block
stations. In Boston, three of the south side dispatchers work
_through block stations and one dispatcher works at a traffic
"control console. Both of the north side commuter dispatchers
work at traffic control consoles.

ENVIRONMENT

‘The primary environmental concerns of lighting, heating, cooling
‘and ventilation were considered at each office. Overall FRA
found conditions, other than noise, to be satisfactory at both of
the Boston offices. Overcrowding, which resulted from the close
quarters of the GTI offices previously used by ATK, was a
problem. "However, this office is no longer in use. Officers and
employees at these locations expressed few complaints.

At the New York office, FRA found that housekeeping was not
satisfactory. Our inspectors deemed the office to be unsanitary
and so informed the carrier. '

While house keeping at the Philadelphia office was satisfactory,
other environmental factors were somewhat unfavorable. Within
‘the CETC control center, train dispatchers, power directors and
other operating department personnel are located within the
"traffic and power control area'.

The floor of this area is tiered so that all CETC personnel in
the room have a clear view of the overview display. This display
is a video projection screen system which provides a visual
panoramic color representation of the entire CETC territory. The
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overview screen is sixty feet long and four feet high. It
provides a fixed schematic diagram of main tracks, sidings, and
branch line junctions. It marks the location of rusty rails,
displays the location of unwired tracks and indicates the status
of electric traction lines. It identifies the location,
direction, and identification of all trains and on-track.
equipment moving over the territory as well. The screen also
displays the condition of controlled signals (clear or stop),
the position of power switches (normal or reverse), the limits of
plate orders3 in effect, the limits of electronic blocking
devices, and the condition of hazard warning detectors (actuated
or dormant).

Four train dispatchers are located on the first tier nearest the
screens. From south to north, these dispatchers are identified
as CETC one, two, three and four. Consoles are arranged to
position the dispatcher near the portion of the overview
representing his territory. There are no sound barriers between
the dispatchers themselves, nor is there any sound proofing
between the CETC dispatchers work area and other personnel in
the room.

The second tier is occupied by two assistant chief dispatchers
and three clerks. The third tier is assigned to four power
directors and an employee of the communications and signal (C&S)
department. There are additional data access consoles in the.
rear of the facility for use by management or technical
personnel.

The movement director is located in a private office at the right
rear of the control center. A conference room is located behind
the movement director, and the assistant superintendents office
is located adjacent to the conference room. Each of these
offices overlook the control room and are equipped with
observation windows and blinds. A partially dismantled break
area is located on the extreme left hand side of the facility.

Four additional train dispatchers, who dispatch the former
Philadelphia district territory, also work within the control
center. These dispatchers are assigned to cubicles which are
located on the first tier with the CETC dispatchers. The
cubicles consist of partitions about five feet high which are
open topped and without doors. Two of these offices are
interconnected on the right side of the control center, and two
are interconnected on the left side. These cubicles were
apparently added as an afterthought in order to consolidate the
former Philadelphia territory with the CETC territory.

3 A mandatory directive which suspends operation of electric
trains and locomotive on a specified track between specified
limits.



Illumination

The control center has no outside windows and lighting is -
intentionally kept dim in order to accommodate the overview
display projectors. Lighting within the non-CETC dispatchers
cubicles was adequate for most functions. However, some
dispatchers were observed having difficulty locating rubber
stamps within the desk drawers. Reflected light from these
cubicles did tend to "wash out" certain areas of the overview
display.

Lighting at the CETC consoles has been upgraded from original
specifications, but is still only marginally adequate. Employees
at the center almost uniformly complained that the constant
twilight was depressing and encumbered the performance of duties.

The carrier agreed that the lighting warranted improvement, and
stated that florescent lighting with focused shades was on order.
This system should provide improved floor lighting without
undermining the effectiveness of the overview display.

Noise

FRA found the overall level of noise in the Philadelphia office
to be sufficient to be considered distracting or to occasionally
require repetition of verbal communications. The ambient noise
was created by a variety of sources. The consoles at the center
are equipped with individual headphones, telephone hand sets, and
loudspeakers. Most of the employees at the center prefer to
monitor communications through the open 1oudspeakers. The
Philadelphia district train dispatchers in the cubicles also
utilize open loudspeakers for "block line" tel'ephone
communications.

Two report clerks are positioned directly behind the CETC 1 and
CETC .2 dispatchers. The two assistant chief dispatchers consoles
are positioned directly behind the CETC 3 and CETC 4 dispatchers.
The clerks and assistant chiefs are frequently engaged in
telephone discussions which are not immediately connected with
the safe and efficient movement of on-track vehicles. .

Similarly, the power directors and signal department employees
often transact carrier business which is not immediately germane
to traffic control. Although the communications systems at the
consoles are equipped with intercom capability, the system is
seldom used. Employees appear to prefer shouting. The
amphitheater environment of the control center does little to
overcome these overlapping conversations. The open environment
also does little to discourage personal conversations between the
dispatchers and employees on the other tiers.

19



During the assessment FRA observed that, although the center is
equipped with a conference room which can be used as a spectators
gallery without interfering with operations, visitors were
frequently escorted through the control center itself. Several
dispatchers complained that "question and answer" sessions with
visitors were annoying and distracting. During the assessment,
visitors did not approach the train dispatchers directly.

Interviews with the CETC dispatchers disclosed mixed reactions to
the ambient noise. Some dispatchers were vehemently opposed to
the open construction, some were indifferent and some preferred
the setup. "

On one occasion FRA observed a loud and boisterous confrontation
between a division officer and an on-duty labor representative.
The nature of the discussion related to administrative policy.
The confrontation was disruptive, unprofessional and distracting
to the employees on the floor. .

At the New York office, FRA found that all three trick »
dispatchers are enclosed within one room. These dispatchers use
open loudspeakers for block line communications, and
communications .are frequently intense. Even though there are
partitions, radio transmissions from loudspeakers on the Section
A and B desks compound the problem. '

At South Boston, noise problems were largely confined to the
consolidated "A" and "D" dispatchers office.

Security

The CETC control center is located within the main passenger
terminal in Philadelphia, but is isolated from the majority of
railroad operations by two floors of the building. The initial
security system controlled access by magnetically-coded cards.
Security points were located at the lone access élevator, at the
entrance to the reception area, and at the entrance to the
control center itself. The elevator car was also equipped with a
security camera. At the time of our observations, the control
center door lock was disabled, and the elevator security camera
was removed. ' .

There was no published evacuation plan for the center. There are
two fire exits. At the time of the audit, one exit was
restricted by construction. The other route was through a
stairwell that employees at the center claimed was unlighted.
Management does not periodically inspect these egress routes.
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Temperature Control

Heating and air conditioning at the CETC center varied
considerably during the tours of duty when FRA was present.
Several dispatchers complained that the center becomes so cold at
times that even during summer months it is necessary to wear
sweaters or jackets. Portable electric heaters were observed
near consoles as well. Inspectors' personal observations
verified the employees statements.

Ventilation

Employees at the CETC center also expressed dissatisfaction with
the closed ventilation system. Many dispatchers voiced their
laymen's opinion that the frequency of illness at the center was
a result of airborne respiratory infections captured within the
recirculating system.

Ventilation at the New York facility was marginal, and our
observers were of the opinion that air quality was in need of
improvement. Ventilators were covered with accumulated dust,
dirt and grime.

Administrative/Clerical Workload

With respect to workload not immediately connected with the safe
and efficient movement of trains, FRA found that ATK employs an

- adequate clerical staff at all dispatchers offices. Non-
dispatching clerical and administrative duties imposed upon train
dispatchers are nominal.

Computer Assisted Dispatching

Overall, FRA found that the CETC system represents a significant
step by ATK toward incorporating state of the art technology to
improve railroad safety, and to assist train dispatchers with
organizing and managing the carriers operational affairs.

Our inspectors found that the CETC master computer system
utilizes dual equipment so that control will be maintained in the
event of equipment failure. Power for the control center is
provided by uninterruptible power supplies. A short term battery
backup system, coupled with a diesel generator, provides
emergency power. The data communication system provides two paths
to each remote controlled position, and, at locations in the
field, remote terminal units are constructed as two complete and
independent systems. These terminal units have automatic
switchover capability when so directed from the master computer
in Philadelphia. Each controlled location can be operated
locally in the field in the event of a system failure.
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The CETC system can be envisioned as two major subsystems; the
centralized traffic control (CTC) subsystem, and the power supply
and supervisory control (SCADA) subsystem. FRA's activities
largely focused upon the CTC subsystem. .

The CTC subsystem processes commands to the basic signal system
in the field. It receives and displays status indications from
the field on the overview display and on individual console CRT
monitors. The subsystem also uses computer logic to automate
other train dispatching functions to relieve the dispatcher for
more productive planning and analysis functions. These functions
include monitoring overheated bearing detectors, train
identification and tracking, record keeping, and preparation of
reports.

Each of the CETC train dispatching consoles includes three CRT
monitors. Each monitor is a 19-inch color unit which uses up to
eight colors to indicate the condition of the selected segment of
the railroad. Dispatcher commands may be entered into the
computer through a touch sensitive system of infrared lights and
sensors surrounding the CRT bezel called "poke points".
Alternatively, information and commands may be entered on a
computer style keyboard, similar to a typewriter. A consolidated
communications unit and a small writing area complete the console
layout. :

The three CRT monitors on the console are interchangeable. Any
one of the three units can be used for train/track control, data
entry and monltorlng. However, in order for a train dlspatcher
to have a full view of activities on his district from the
console CRT's, all monitors are required. . Each monitor will
display up to three interlockings, and each dispatching dlstrlct
has between seven and eight. interlockings. ,

The CTC subsystem provides a variety of train routing options

including automatic route clearing, entrance/exit (i.e. NX),

fleet, and unit lever operations. At present the carrier does
not use the automatic routing capability.

The system also utilizes a variety of electronic "blocklng
device" systems. Interlocking switches can be blocked in the’
normal, reverse, or normal and reverse (out of service)
positions. Individual signals can be blocked. Segments of track
can be blocked for movements in one direction only. This is
called "exit blocking." Segments of track can also be blocked for
movements in both directions. This is known as "track blocking."

One unique feature of the CETC system is an internal logic
control which prohibits the release of a blocking device, and
prevents a reduction of restriction, without concurrence. The
original CETC system plans provided that the act of removing or
unblocking a blocked device required two persons. The train
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dispatcher initiated the procedure, and then a second person at
another console was required to verify and concur with the
decision. The final system allows the train dispatcher to
perform both functions, but retains the two step procedure. An
execution command must be. given, followed by a concurrence '
command from a different screen. The process attempts to
simulate the old check-and-balance system between dispatchers
and operators. This system is superior to many computer assisted
systems on other railroads in which the cancelling of blocking
protection is a simple one step function.

During the assessment, FRA noted that blue signal protection for
workmen on main tracks at the Baltimore, MD station and other
CETC locations was provided by train dispatchers using
electronic blocking devices. The dispatcher did not line the
switch away, since this could result in delay to trains pa551ng
on adjacent tracks. : :

Blue signal protection is governed by FRA requlations. Those
reqgulations do not currently provide for main track protection of
workmen by remotely controlled switches. The practices observed
by FRA did not meet the standards for remotely controlled
switches.

FRA suspects that the exit blocking procedures employed by ATKs'
CETC system may well provide equivalent protection for workmen on
main tracks. However, these procedures do not comply with the
regulation as currently drafted and therefore relief must be

. petitioned through the waiver process.

The original plans for the poke point system appear to have
contemplated the use of a stylus such as the eraser end of a
pencil. Most of the dispatchers observed used their fingers,-
which were of a larger circumference than the designers
anticipated. Although the system works well, great care and
attention must be exercised to obtain an accurate position to
break the proper light beams. Some dispatchers did not appear
to be aware of this situation and expressed reservations ~about
the reliability of the system.

Dlspatchers also pointed out what they considered to be
shortcomings in the console keyboard design. They noted that the
input capacity of the keyboard is so limited that the machine can
be over-typed by even a moderately proficient typist. They
pointed out that the keyboard operating system does not
automatically wrap words from the end of one line to the
beglnnlng ‘'of another. Therefore, the curser must be repositioned
manually. S

They also stated that the system required the use of multiple
screens and multiple entries for some reports. " They cited
standard unusual occurrence reports as an example. They
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suggested that the format is complicated and time consumlng and
was not suitable for corridor operations.

Apparently, at least some carrier officials concur. At the time
of the assessment, unusual occurrence reports were being hand:
written by dlspatchers and later transcribed by the glerical.
staff into another computer system. This system was identified
as the "arrow computer." v . ’

FRA also noted that the automatic record keeplng functions of the
CTC subsystem involved the mechanical preparation of the
dispatchers record of train movements. The contents of thls
document are prescribed by FRA regulatlons..

Federal regulations require that a record must be maintained for
each dispatching district. The CETC record is consolidated and

does not indicate dispatching districts. The following required
information was not included: identification of dispatchers and
their times on duty, and weather condltlons at six hour o

intervals.

FRA also examined the console alarm system used by CETC. This!
system was one of the most comprehensive systems available in the
railroad industry. Numerous situations and status changes cause
audio and visual alarms to which the dlspatcher must respond. -
Alarms are categorized into three groups accordlng to flxed
priorities.

Hazard detectors (including dragging equipment detectors and hot
box detectors) fall within the first priority of alarms. These
alarms are identified by a rapidly flashlng video message and a
continuous audible alarm. :

The second priority of alarms includes safety sensitive
information deemed to be of slightly lower 'priority. This
includes items such as switch failures. These alarms are
identified by a video message with a slower, rate of flash and a
single chime audio alarm. . :

The third type of alarm alerts the dlspatcher that the command
that he is inputing is already in effect. ‘There is np audio '
alarm for these messages.

The overall concept of the alarm system is superb. Hpwever, the
implementation has several shortcomings. The audible alarm
system is controlled at the individual train dispatchers console.
There is no volume control. The audio can ‘only be turned on or
off. During the assessment, FRA inspectors observed that most
dispatchers found frequent audlo alarms to be annoying and ‘
distracting. Therefore, most dispatchers turned the audio alarms
off durlng their tour of duty. FRA does not believe that this
practlce is in the best interest of safety.v
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FRA also found that the dispatchers often expressed reservations
about the frequency and nature of alarms. According to the
dispatchers, alarm messages are often received at the consoles at
a rate of 80 to 160 per hour. Most messages relate to ‘
unidentified occupancies (e.g. momentary TOL's in the field).
Visual alarm messages appear at the bottom of the screen. An
alarm will remain on the screen until it is acknowledged. When
additional alarms are received, the letter "A" (alarm) will

- change from a steady display to flashing as an indicator. When
the displayed -alarm is acknowledged the next oldest message will
be displayed.

FRA observed that train dispatchers at CETC consoles habitually
accumulated a large backlog of messages. With the audio alarm
system disabled, and a video alarm backlog, our inspectors were
concerned that a serious safety condition -could be overlooked.

One example of such an event is a hot box or dragging equipment
.alarm. With the audio off and the video backlogged, the only’
-alarm indicator would be a small visual symbol on the CRT and
overview display. While most hazard detectors are so
interconnected that actuation of a detector will cause the next
-absolute signal to change to stop, at least one detector does not
have this feature. .

According to technical personnel at the center, the CETC system
is so designed that when remote terminal units in the field are
off-line for maintenance or inspection, and signals are in the
fleet. mode, the interconnection between the detector and the
signal is broken.

Discussion of this matter with the carrier's technical staff
indicated that this situation would be more unlikely if the train
dispatchers used the console as intended by the designer. The
technicians stated that the most important tool for handling-
alarms is the "alarm summary display screen." All active alarms
are listed on this screen in chronological order. They suggested
that one CRT monitor on each dispatchers console should be
devoted to this screen. They said that the problem was that the
dispatchers inhibited the effectiveness of the machine by
insisting that all CRT monitors display the train status
schematic diagrams. They stated that this practice is
unnecessary because the information is already available on the
overview display.

. Later contact with the dispatchers themselves, and with

operating department supervisors, essentially collaborated

the technicians statements. Dispatchers stated that they rely
heavily on the visual train movement information on the screens
and are very uncomfortable without a full view of their
territory. They added that the overview screens are periodically
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out of focus for extended periods of time, and they suggested
that transferring their attention between the overview and the
console monitors was distracting. Supervisors concurred.

With the possible exception of the CETC 2 district, FRA found
that the workload of ATK trick dispatchers was not unreasonable.
FRA did observe, however, that the time and labor required to
input instructions on the CETC consoles appeared to be more
burdensome than working through operators or even working on non-
computer assisted traffic control machines. It should be noted,
however, that dispatchers on all tours of duty suggested that the
maintenance workload during the FRA assessment was suspiciously
light. Many employees offered the opinion that the carrier had
delayed some routine maintenance activities in order to create an
artificially low workload for FRA's benefit.

'FRA was also somewhat concerned about the long periods of time
which dispatchers spend in close proximity to CRT monitors. FRA
inspectors found that the new CETC installation closely
‘parallels air traffic control facilities in its' use of computer
screens and consolidated communication systems. Nationwide, FRA
has found that new CAD facilities often result in larger
dispatching districts. FRA believes that designers and
implementors of new generation installations should consider the
staffing and workload management policies at air traffic control
facilities when establishing analogous policies.

Among these considerations should be a prov151on for periodic
employee relief during a tour of duty. Sufficient personnel
should be in place to allow train dispatchers to leave the work
station to take meal and other periodic breaks or use the rest
room.

Morale

The final environmental factor considered by FRA was employee
morale. . Findings at both of the Boston Division offices
disclosed few complaints and employee management relatlons
appeared to be normal.

Interviews with the train dispatchers and the support staff at
the Philadelphia and New York offices were substantially
different. The majority of employees at these locations
expressed substantial reservations about management and
managerial practices. The dispatchers stated that they do not
feel that they can communicate ideas or suggestions with
management. Some stated that supervision was excessively ridged
and arbitrary in matters relating to working conditions and
discipline. Several individuals suggested that supervisors who
make routine staffing and procedural decisions should be
qualified to work the jobs. '
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A number of dispatchers expressed at least some degree  of
reservation on the competence of the CETC technical staff.
Contact with the some of the technicians indicated similar
reservations about the dispatchers.  Overall, there appears to
be ample room for improvement of relations among all parties.

VI __COMMUNICATIONS

At the former Boston commuter dispatchers offices at GTI, FRA
expressed concern that there was only one radio available for
both train dispatchers, making simultaneous use impossible. FRA
was advised that this situation would be corrected at the new
North Boston Station facilities.

Two of the four dispatching desks in the South Boston office
have private offices and individual radios. The "A" and "D"
desks share a common room and a joint radio. Our inspectors
noted that the "B" and "C" district dispatchers seldom used
radios. At the "D" desk console, the dispatcher uses the radio
frequently. However, many communications are nullified by the
‘overpowering radio transmitter used by the Conrail dispatching
office at Selkirk, NY. The constant chatter from the "D" desk
was reported by dispatchers to be annoying and distracting. Our
inspectors also noted a significant amount of non-transportation
related MOW communication on the road channel.

At the New York office, our inspectors found that the train
dispatchers do not have a direct telephone link with the power
director. The line was removed several years ago during
replacement of a cable. The New York Division is predomlnantly
electrified. 1In the event of an emergency, unnecessary delay in
contacting the power director to de- -energize the electrification
system could pose a serious safety hazard. FRA also found that
the section "A" dispatchers desk does not have a functional
selector system with which to summon the operators at Harold, "c"
Tower, and "F" Tower to the train wire. The absence of-an
operable selector system poses the p0551b111ty of delay when
respondlng to emergencies.

The radio system at the New York office was.also examined and
found to be a source of distraction. This was primarily due to
inadequate acoustical separation between dispatching desks. Our
inspectors also noted that compliance with both Federal radio
~standards and carrier operating rules pertalnlng ‘to the use of
the radio were notably lax.

At the Philadelphia office, FRA found that the non-CETC -
dispatchers desks are equipped with a dedicated train wire and a
commercial telephone. These devices functioned as intended and
appeared to be adequate. These train dispatchers do not use the
radio directly. Block stations on line-of-road are each equipped
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with transceivers and block operators relay 1nformat10n to the
dlspatcher.

The CETC consoles were each equipped with a consolidated radio,
telephone and intercom unit. The communications unit provides
both commercial telephone access and dedicated ATK trunk service.
Individual intercom lines interconnect each console. Separate
radio channels are provided for operations, maintenance-of-way,
and security. All conversations to and from these consoles are
tape recorded, including the time and date of the conversation
and the individual console involved.

ATK inherited it's present radio channel allocation from the
former Penn Central Transportation Company. Since the
dissolution of Penn Central, numerous other independent carriers
have come into being who also share these frequencies. These
include CR, SEPTA, and NJTR. In addition, other foreign lines,
including DH and LI, use the ATK frequency while on ATK property.

Like most other rail carriers, ATK no longer maintains track side
"T-box" telephones. Communications between maintenance employees
and train dispatchers are largely conducted over the radio.
Portable radios are most often used for this purpose. These
units do not have the power or the clarity of locomotive or
wayside radio units. The number of interlockings where
maintenance may :be simultaneously performed within each
dispatching district makes it imperative that clear
communications are available.

ATK utilizes a monoplex radio system wherein all operational
radio conversations (i.e. intra-train, inter-train, and mobile to
wayside communications) are broadcast over a continuously open
frequency. Complaints regarding the very heavy traffic and
congestion on the radio system were almost universal among the
train dispatchers interviewed by our inspectors. Monitoring
sessions by our inspectors disclosed that interference and
"override" often disrupted communications. Communications on the
south end of the CETC territory were often garbled, particularly
when portable radios were involved. Communications between the
CETC 3 and CETC 4 train dispatchers and trains on the north end
of the territory often disrupted communications between the CETC
1 and CETC 2 dispatchers and locations on the south end.

FRA also examined radio procedures during these sessions and
found that while the dispatchers were generally in compliance
with Federal regulations, many employees in the field were not.
Dispatchers did not take exception when improper procedures were
employed.

Another frequent complaint from the dispatchers involved the

design of the communications unit itself. The unit allows the
dispatcher to engage in only one conversation at a time. The
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dispatchers stated that the system is inferior to a separate
radio and telephone system and hampers their effectiveness.

FRA inspectors were also advised that the radio at the non-CETC:
assistant chief train dispatchers console was 1noperat1ve and had
been out of service for some time. -

CONDITIONS OF CONCERN AND RECOMMENDATIONS

The following concerns and recommendations were identified by our
staff:

Concern ATK-0l1l: FRA observed an assistant chief dispatcher in
the New York offices who "sat in" while the assigned train
dispatcher was away from his desk. The assistant accepted a
train report via telephone from an operator. In-this instance
the assistant worked two shifts and was on duty sixteen hours
) contlnuously.

Recommendation: ATK must insure that employees are- knowledgeable
about the requirements of the Hours of Service Act, particularly
“those requirements which govern commingled service. :

Concern ATK-02:  While observing CETC operations at the
'Philadelphia office, FRA found that the duties of two clerlcal
positions included service covered by the Hours of Service Act.
FRA concludes that these employees did, by the use of an
electronic device, transmit orders pertalnlng to or affecting
train movements. Clerical employees interviewed by FRA stated
that they are frequently required or permitted to work double
shifts (for periods in excess o6f that permltted by statute)
carrier officials interviewed by FRA stated that they did. not
consider the functions of these clerks covered by the Act.

Recommendation: -ATK must insure that employees who perform
service covered by the Hours of Service Act are knowledgeable
about the requirements of the law. The carrier must take all
practicable steps to ensure that employees are not required or
permitted to exceed statutory limitations on hours imposed by
the Act. The carrier must maintain appropriate hours of duty
records for these employees as required by Federal regulations.

Concern ATK-03: During the first six months of 1988, dispatchers
in the Philadelphia office worked a total of 136 rest days. On
an annual basis, this equates to over 270 overtime days per year.
One additional guaranteed extra dispatchers position could -
eliminate most of this overtime.

Recommendation: ATK should consider expandlng the ex1st1hg
guaranteed extra list for traln dispatchers to reduce the need
for overtime. :
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Concern ATK-04: All recently selected train dispatcher
candidates are block operators who carry their rules
qualifications from their previous jobs. The rules which pertain
to both occupations are the same. However, FRA perceives that
there are significant differences between following instructions
and formulating them. ATK does not have a pre-promotional
evaluation test with which to measure the acquired knowledge of
candidate train dispatchers. FRA believes that the carrier
should employ a systematic examination procedure to 1) identify
potential areas of misunderstanding, 2) evaluate actual need for
additional rules instruction, and 3) target instructions to
students if necessary. :

Recommendation: ATK should adopt a pre-promotion written
examination for train dispatcher candidates.

Concern ATK-05: The operating rules test program permits train
dispatchers to incorrectly answer up to 15% of all questions and
:still successfully complete the course. ATK does not prioritize

';-those.rules which are critical to safety (and which, if

misapplied, could result in serious accident) into a "must pass"
category.

Recommendation: ATK should review the existing rules examination
. policy to consider the need for "must pass" type questions (e.g.,

procedures. for issuing format "Q" train orders for dlsabled
trains). -

Concern ATK-06: The Philadelphia division issues a handbook
‘entitled the. Amtrak Dispatchers Manual, Philadelphia Division.
This manual contains interpretations of the operating rules,
provides safety sensitive procedural instructions, and includes
instructions for handling emergencies. The manual is an
excellent organizational tool. However, procedural changes which
have occurred since the development of CETC have not been
1ncorporated into the manual.

Recommendation: ATK should require supervision to review and’
- update the train dispatchers manual on a continuing basis.

Concern ATK-07: At Philadelphia, FRA observed one occasion where -
the time interval between the completion of a speed restriction
order by the section "D" dispatcher and receipt by the CETC 1
dispatcher. exceeded one-half hour. Interviews with dlspatchers
suggested that this occurrence was not unique.

Recommendation: ATK should ensure that all employees who handle
train orders are knowledgeable of the importance of prompt
delivery. The carrier should conduct a program of operational
tests and inspections with sufficient frequency and of sufficient
quality to detect and remedy such problems.
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Concern ATK-08: At Philadelphia, train orders restricting speed
were passed from the section "D" dispatcher -to a clerk. . The
clerk hand delivered the orders to the CETC dispatchers, and
then electronically transmitted these orders to up to .sixteen
off-line locations. The clerk then awaited electronic
.verification that the orders had been received.

Trains originating off-line arrived at the corridor and were
contacted by the CETC dispatchers. The train crew was questioned
as to which order numbers the crew possessed. Neither the clerk,
nor the CETC dispatcher, employed an absolute procedure to ensure
that pertinent information had not been deleted from orders
during the electronic transmission.

Recommendation: ATK should adopt adequate controls to ensure
that train orders which are transmitted electronically have been
received in their entirety. Carrier officials stated that
verification procedures would be expanded to require crews to
state the number of each order and the number of lines in’ each
order prlor to adm1551on to the corridor. »

Concern ATK-09: FRA observed several instances at Philadelphia
where. 0S times were not reported by operators until over an hour
after they occurred. This was during the non-peak periods when
dispatching activities were minimal. The dispatchers took no-
exception when the operators involved finally reported these
times.

.Recommendatlon ATK should conduct operational tests and
inspections with sufficient frequency to detect and correct lax
' work practices.

Concern ATK-10: On two occasions in Philadelphia, FRA observed
.that the dispatchers transfer between shifts did not occur at the
“train dispatchers desk or console. The transfer was not signed
in the presence of the relleved dispatcher. oo

At New York, several instances were observed where the Section C
dispatchers did not provide written transfers in the train order
book for relieving train dispatchers. -

Recommendation: ATK has an excellent operating rule which
provides comprehensive instructions for transfer of
responsibility between train dispatchers. Compliance with the
rule should be monitored by regular operational tests and
~inspections. -

Concern ATK-11: Train dispatchers at Philadelphia and New York
indicated that CR freight trains containing hazardous materials
or cars of excessive dimensions are occasionally -accepted by ATK
béefore ATK dispatchers have full knowledge of the contents of the
cars and restrictions. New York dlspatchers stated that they are
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reprimanded when they delay freight trains while awaiting
hazardous materials information.

Recommendation: ATK should review procedures and arrangements in
effect with freight carriers to ensure that ATK has immediate

and reliable access to the accurate identification of hazardous
materials and other pertinent equipment restrictions.

~ Concern ATK-12: At New York FRA observed that block operators
failed to properly repeat train orders to the train dispatcher.
The operators did not spell out the names of stations and
numerals in the body of the order. Train dispatchers did not
take exception to this practice and completed the orders.

Recommendation: ATK should prioritize operational tests designed
~to disclose and correct non-compliant work practices.

Concern ATK-13: At New York, dispatchers were observed
underscoring train orders in the train order book prior to
repetition by the operator. The dispatchers record of train
movements includes a computer printout to identify engineers,
conductors and their times on duty. In some cases this
information was incomplete and in some cases it was incorrect.

Recommendation: A quality program of operational tests and
inspections should identify and correct such problems.

Concern ATK-14: Train dispatchers at Philadelphia were not aware
of ATK's operatlonal testlng program. These’ employees were only
aware of superv1sory review of recordings from prev1ous tours of
duty. While FRA agrees that monitoring recordings is a valuable
inspection tool, Federal regulations require inspections and
tests to determlne the extent of compliance with the operatlng
rules.

Recommendation: ATK should review the ‘present program of
operational testing and inspection for train dispatchers. The
carrier should ensure that participating officers employ a
reasonable balance between review of prerecorded activity and
real time observations based on prearranged events.

Concern ATK-15: ATK permits supervisors to log tests and .report
failures which are not directly observed by the supervisor. This
practice can alter the carriers data base and may provide a

false indication of the actual ratio of tests performed to test
failures.. Although all rules violations should be a part of the
database, such "after the fact" records distort the statistical
data and prevent senior management from conducting a meaningful
analysis regarding officer participation in the program.



Recommendation: ATK should reserve -a database code for these
types of rule violations in order that the information can be
properly sorted for evaluation.

Concern ATK-16: At the New York office, FRA found that
housekeeping was substandard and unsanitary.

Recommendation: The carrier should review house keeping
practices at this facility. .

Concern ATK-17: There is no soundproofing between the CETC
dispatchers work area and other personnel in the CETC control
room. FRA found the overall level of noise in the Philadelphia
office to be sufficient to be considered distracting or to
occasionally require repetition of verbal communications.

Recommendation 1: ATK should arrange to separate the CETC train
dispatchers from the noise created by other employees working in
the office. A clear or "see through" type partition would enable
other employees to monitor the overview display without
distracting the train dispatchers. Communications between the
dispatchers and support personnel could be transacted by
intercom.

‘Recommendation 2: The conference/observation room adjoining the
"control center provides casual observers and visitors with an
excellent view of the center. ATK should limit access to the
work area of the control center to those persons who must enter
the facility to conduct business.

Recommendation 3: The presence of non-CETC train dispatchers in
proximity to the CETC dispatchers creates unnecessary noise, foot
traffic and distraction. The carrier should relocate the non-
CETC desks to minimize disruptions.

. Concern ATK—iS: Lighting at the CETC consoles is only
marginally adequate. Employees at the center complained that
the environment was depressing and encumbered the performance of
'dutles.

Recommendation: ATK should arrange to improve lighting at CETC
consoles for reading and writing purposes. Consideration should
also be given to improving lighting for foot traffic as well.
The carrier. has informed FRA that improved lighting was on order
and would be installed upon arrival.

Concern ATK-19: At the New York office, FRA found that all three
trick dispatchers are enclosed within one room. Open
loudspeakers are used for block line communications, and radio
transmissions from loudspeakers on the Sections A and B
dispatchers desks compound the problem.
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Recommendation: Individual train dispatchers desks should be
protected from irrelevant noise by acoustical baffling.

Concern ATK-20: ATK does not require periodic inspections of
emergency evacuation plans and egress routes. -

Recommendation: The carrier should establish procedures to
ensure that egress routes are accessible through periodic
planned inspections.

Concern ATK-21: Heating and air conditioning at the CETC center
was notably uneven and varied considerably during the tours of
duty when FRA was present. Interviews with employees disclosed
that this was a significant source of employee dissatisfaction.

Recommendation: ATK should review this situation and take action
as necessary to provide a reliable and non-distracting work
environment. :

Concern ATK-22: Ventilation at the New York facility was
marginal. Ventilators were in need of cleaning. Employees at
the CETC control center alleged that air borne contaminates in
the closed ventilation system caused an increase in the frequency
and severity of personal illnesses (i.e. colds, influenzas and
respiratory infections). :

Recommendation: ATK should use the resources of it's
environmental staff to determine if a health hazard may ex1st :
if there is a need for employee education to restore confldence.

Concern ATK-23: During the assessment, FRA noted_that blue
signal protection for workmen on main tracks was provided by CETC.
train dispatchers using electronic blocking devices. The
practices observed did not comply w1th Federal regulations.

Recommendation: FRA suspects that the exit blocking procedures
employed by the ATK CETC system may well provide equivalent
protection for workmen on main tracks. However, these procedures
do not comply with the regulatlon and therefore relief must be
petitioned through the waiver process.

Concern ATK-24: FRA noted that the automatic record keeping
functions of the CTC subsystem involved the mechanical
preparation of the dispatchers record of train movements.
The following required information was not included;
identification of dlspatchers and their times on duty, and
weather conditions at six hour intervals.

Recommendation: ATK must include all Federally required
information on this document.
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Concern ATK-25: The CETC audible alarm system is controlled at
the individual train dispatchers console. There is no volume
control. . The audio can only be turned on or off. During the
assessment, FRA found that many dispatchers turned the audio
alarms off. ' ‘

Recommendation: - FRA does not believe that this practice is in
the best interest of safety. Employees should not have the
ability or the authority to disengage a carrier safety device.

Concern ATK-26: FRA observed that train dispatchers at CETC
consoles habitually accumulated a large backlog of visual alarm
messages. Most messages relate to unidentified occupancies
(e.g. momentary TOL's in the field). Visual alarm messages
appear at the bottom of the screen. An alarm will remain on the
screen until it is acknowledged. When additional alarms are
received, the letter "A" (alarm) will change from a steady
display to flashing as an indicator. When the displayed alarm is
acknowledged, the next oldest message will be displayed. The
frequency with which "alarms" are generated tends to diminish
their significance to the dispatcher.

Recommendation: ATK should consider the feasibility of
segregating known minor alarms from priority events such as
hazard warning actuations.

Concern ATK-27: The new CETC installation closely parallels air
traffic control facilities in its' use of computer screens and
consolidated communication systems. At present, there is no
provision for periodic employee relief during a tour of duty.

‘Recommendation: FRA believes that ATK should consider the .
staffing and workload management policies at air traffic control
facilities when establishing analogous policies. Sufficient
personnel should be in place to allow train dispatchers to leave
the work station to take meal and other periodic breaks or use
the rest room.

Concern ATK-28: In the Boston Commuter office, the "D" desk
dispatcher uses the radio frequently.. Many communications are
nullified by the overpowering radio transmitter used by the
Conrail dispatching office at Selkirk, NY. The constant chatter
from the "D" desk was reported by section "A" dispatchers to be
annoying and distracting. Our inspectors also noted a
significant amount of non-transportation related MOW
communication on the road channel.

~“Recommendation 1l: Provision should be made to reduce the effect

;ﬁbf "cross talk" between the section "A" and the section "D" train
dispatchers positions.

- 35



Reccmmendation 2: ATK management should make every effort to
jointly study the Selkirk radio interference situation with CR to
eliminate or at least reduce the extent of the problen.

Recommendation 3: ATK should increase the number of monitoring
sessions in the Boston area devoted to detecting nonessential and
non-operational use of the radio. This would diminish congestion
under the carriers control. '

Concern ATK-29: At the New York office, our inspectors found
that the train dispatchers do not have a direct telephone link
with the power director. The section "A" dispatchers desk does
not have a functional selector system with which to summon the
operators at Harold, "C" tower, and "F" tower to the train wire.
The radio system was found to be a source of distraction. This
was primarily due to inadequate acoustical separation between
dispatching desks. Our inspectors also noted that employee .
cecmpliance with radio standards was notably lax.

Recommendation: The carrier should review communications needs
and procedures at this location.

Concern ATK-30: Complaints regarding the very heavy .traffic and
congestion on the radio system were almost universal among the
CETC train dispatchers ‘interviewed by our inspectors. Monitoring
sessions by our inspectors disclosed that interference and
"override" often disrupted communications.

Recommendation: ATK should study the problem of radio congestion
on the Northeast Corridor as a top priority. According to the:
technical staff at CETC, the carrier has purchased a new radio
system to improve communications. The system will not, however,
address the congestion problem. .
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CHAPTER 3— ATCHISON TOPEKA AND SANTA FE RATILWAY COMPANY -

I. INTRODUCTION

The Atchison Topeka and Santa Fe Railway Company (ATSF), is
headquartered at Chicago, Illinois. The carrier operates through
or within the states of Iowa, Illinois, Louisiana, Missouri,
Kansas, Oklahoma, Texas, New Mexico, Colorado, Arizona and
California, with a total of 11,699 track miles. In 1987 it
operated 45,265,428 total train miles of which 4,085,874 were
yard and switching miles. ‘

The -ATSF consists of two operating regions, identified as the
Eastern Region and the Western Region. The Eastern Region is
comprised of the Texas, Illinois and Kansas divisions. Three
divisions, New Mexico, Arizona and California, make up the
Western Region. '

Table ATSF-1 shows the locations of the dispatching offices and
the number of dispatchers on each shift.

TABLE ATSF-I .
TRAIN DISPATCHING OFFICES AND
DISPATCHER POSITIONS PER SHIFT

'LOCATION N _ FIRST  SECOND THIRD  TOTAL
Winslow, Arizona 4 4 4 12
Fresno,‘California . 2 2 2 6

" San Bernardino,

California 4 4 3 11
La Junta, Colorado ‘ 2 2 2 6
Fort Madisoﬁ, Towa 4 3 2 9
Kansas City, Kansas 2 2 -2 6
Newton, Kansas 3 3 3 9
Clovis, New Mexico 3 | 3 2 8
Amarillo, Texas 5. 4 4 13
Fort Worth, Texas 3 , 3 3 9
Temple, Texas 4 3 3 10
TOTAL 36 33 . 30 99

37



The dispatching positions located at Clovis will be moved within
the next 18 months to a new regional office at Albuquerque, New
Mexico. The Winslow and La Junta offices may also be
consolidated into that regional facility at a later time.

ITI. STAFFING AND_ TRAINING

Organization

During the assessment the carrier was in the process of changing
the organizational structure to a regional concept in which
dispatching activities are reported from the Manager Operations
Planning (chief dispatcher) to both divisional and regional
officials.

The chief dispatcher is responsible for the overall operation of
the dispatching offices and the supervision of the dispatchers
and the support staff located in the dispatching office.

The chief dispatchers in six of the dispatching offices have
those additional responsibilities that are assigned to ,
assistant chief dispatchers. There are no assistant chief
dispatchers at those locations.

At the time of the assessment, there were 27 assistant chief
dispatchers in the eleven offices; 5 on first shift and 11 each
on the second and the third shifts.

Dispatchers who do not hold a regularly assigned position are
assigned to an extra board. They work temporary .vacancies
caused by vacations, illness or other reasons. A certain number
of extra board dispatchers are guaranteed full-time pay. Others
are paid only for work performed.

The individual dispatchers are responsible for the efficient
movement of trains and on-track equipment over an assigned
territory, performing duties as defined in Section I of this
report.

Hours of Service

In 1987 the ATSF reported 21 instances in which dispatchers
performed service in excess of that permitted by Federal statute.

Dispatchers worked 477 assigned rest days during a 12 month
period in 1986 and 1987. The dispatchers at the San Bernardino
and Fresno offices worked 232 and 147 rest days, respectively,
during 1987.

The ATSF also has a category of employees identified as
communication coordinators. These employees issue, by radio,
track bulletins which affect the movement of trains to train
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crews. The railroad does not require these employees to
complete and sign hours of service records. In addition, some
dispatchers in the Clov1s, Amarillo and Temple offices 4did not
enter their hours on duty on the dispatchers' record ‘'of movement
of trains and sign that record as required.

Candidate Seléétion,'

Eight dispatching offices accept applications from enployees with
train order or operator background. Three offices offer the same
opportunity to employees of any craft,

TRATINING

FRA reviewed initial and periodic dispatcher training in the
areas of operating rules and timetable special instructions, new
technology applications, and physical characteristics
qualifications. Following is a synopsis of that review.

Initial Training

ATSF at one. time conducted classroom training of dispatchers at
‘Amarillo, followed by on-the-job training in the office where the
dispatcher was assigned to work. Because many dispatchers now
working received that training, the course is summarized below:

o- Four to six weeks of instruction on the carrier.
operating rules and Federal regulations relating to
blue signal, radio standards and procedures, rear end
marker device, and the Hours of Service Act. -'All
aspects of train and on track equipment. methods of
operation including automatic block, Track Warrant -
Control, Centralized Traffic Control and Track and Time
authorities were taught.

) The student was required to complete a written/oral
examination with a grade of 90 percent or better.

o The student received on-the-job training with an
experienced dispatcher on one or more positions until
he was confident that he had acquired the knowledge and
skill to function alone..

o . Under the supervision of an experienced dispatcher the
student was required to dispatch those territories on
. which he had received on-the-job training. If his/her
performance was acceptable the student was promoted.
If the performance was not acceptable the student
either continued on-the-job training or was released.
from the training program.
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o The chief dispatcher of each office determined when a
student was qualified based upon that students
performance and upon the concurrence of the
dispatcher(s) with whom the student trained.

Student dispatchers now receive training in the office in which
they will work. The training is comprised of operating rules
instruction and a written examination on those rules by local
officials or the division superintendent of rules. The student
then receives on-the-job training with a working dispatcher. The
written and oral examination and the final qualification
procedure is the same as that summarized above for the Amarillo
facility.

ATSF officials said that they do not anticipate the resumptlon of
training at the Amarillo fa0111ty

Periodic Training

Dispatchers are required to attend an annual class of operating
rules instruction which is attended by all operating employees.
No examination is given but employees are encouraged to ask
questions about the rules. The course of instruction is general
in nature and not specific to dispatching duties.

In addition to the general rules instruction class dispatchers
are required to attend a second rules instruction class which is
dispatcher specific and to complete a written: examination. The
number of questions on the examination varies among the
operating regions from 90 to 200, with a minimum grade of 80 to
90 percent required. Six offices require dispatchers to be
instructed and examined yearly, two offices every second year,
and three offices every fourth year or more.

Physical characteristics familiarization trips by dispatchers are
required at the discretion of the chief dispatcher of each
office. The Fort Madison and Newton offices did not require
dispatchers to qualify on physical characteristics.

ITT. RULES AND PROCEDURES

Operating Rules

In addition to regional timetables, dispatchers are governed by
to The General Code of Operating Rules (GCOR) which has been
effect on the ATSF since October 28, 1985. Some of the
procedures that are to be used by dispatchers are enumerated in
the Rules and Instructions for Train Dispatchers and Control
Operators.
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Train and other on-track equipment movements are governed by
Centralized Traffic Control (CTC), Track Warrant Control (TWC),
and Rule 251 operating rules. :

Operating Procedures

The following concerns apply to operating procedures in all
offices or, where so identified, to groups of offices: .

o]

The carrier permits dispatchers to issue track warrants
which authorize trains to operate through or within
yard limits. This creates an internal ambiguity over
whether more than one train movement may take place
within yard limits in track warrant territory; in
essence, a conflict between rules 93 and 409..

Rule 93 states that "Within yard limits, the main track

may be used by trains or engines, not protecting
against other trains or engines".

Diépatchers in five of the ATSF offices were confused
by this ambiguity. '

In TWC operations, dispatchers are permitted to
authorize a following train to operate to a location
behind a preceding train after the preceding train has
reported it was beyond that location. A literal
reading of the GCOR does not permit that.

Even though that operating practice is not itself
unsafe FRA believes safety is enhanced if operating
rules leave no room for misunderstanding.

A second technical conflict exists in the GCOR relating
to TWC operations. The dispatcher may relieve a train
from providing flag protection within the limits of its
authority. A literal reading of the GCOR does not
permit the dispatcher to authorize a following train to
enter the limits of the preceding train until after the
arrival of that train at the final point of its
authority and only after the dispatcher has marked his
copy of the track warrant which authorized that train
void as prescribed by GCOR Rule 411(1). However,
dispatchers are permitted to authorize the following
train to move to a location behind the preceding train
after the preceding train has reported it is beyond
that location.

Again, the operating practice is not per se unsafe.
But it does reflect a conflict in the operating rules.
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Dispatchers are permitted to extend track and time
authorities even though there is no operating rule
which permits that. Neither is there is a space on the
track and time authority form to record that
information.

The following is a synopsis of observations conducted in the
individual offices:

Winslow

(o]

©

Fresno

.0

There is one standard clock in the office. The
dispatchers work with their backs to the clock and use
the analog time displayed on the control equipment.

Some dispatchers are not ending radio transmissions
with "over" or "out" as required by the Federal
regulations.

The dispatchers record of movement of trains is not
printed with the distance between stations or the
station designations as required by Federal
regulations.

The weather conditions were not always recorded as
required by Federal regqulations.

There is confusion among dispatchers as to the correct
interpretation of GCOR Rule No. 408. Some dispatchers
understand the rule to mean that when a train has been

granted work authority by a track warrant, flag

protection must be provided by the crew. Other
dispatchers interpret the rule to mean that flag

_protection is not required.

San Bernardino

(o]

Some dispatchers had not made themselves aware of the
current general orders in effect as required by GCOR
rule No. 3. :

Most of .the dispatchers did not end radio transmissions
with the words "over" or "out" as required by Federal
regulations. '

A dispatcher did not require a yard crew member to
properly repeat the radio instructions given by the
train dispatcher for the crew member's locomotive to
pass a red signal, as required by the GCOR and Federal
regulations.
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La. Junta

O

o]

‘ A-standard clock is not provided.

Two dispatchers did not review the genéral orders,
bulletins, notices and circulares before commencing
work as required by GCOR Rule No. 4C.

A dispatcher did not apply blocking devices on the CTC
control panel before granting track and time limits as
required by GCOR Rule No. 351(3).

Some dispatchers proceeded with a radio transmission of

-a.mandatory directive even though the employee who was

receiving the authority did not identify himself as
required by the GCOR and Federal regulations.

Kansas City

o

Clovis -
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