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March 17, 2025

Mr. John Karl Alexy

Associate Administrator for Railroad Safety
Federal Railroad Administration

1200 New Jersey Avenue, SE

Washington, DC 20590

Re:  CSX Transportation, Inc. Petition for Approval of Product Safety Plan
Docket No. FRA-2024-0126

Dear Mr. Alexy:

These comments are submitted by the Brotherhood of Locomotive Engineers and Trainmen, a
Division of the Rail Conference of the International Brotherhood of Teamsters (“BLET”), which
is the duly designated and recognized collective bargaining representative for over 31,000 active
locomotive engineers and trainmen. As such, we have a vested interest in ensuring the safety of
not only the locomotive engineers who operate trains, but also the safety of the nation’s entire rail
network on which our members operate.

On November 11, 2024, CSX Transportation, Inc. (“CSX”) submitted a petition to the Federal
Railroad Administration (“FRA”) seeking approval for its Product Safety Plan (“PSP”) for the Trip
Optimizer Air Brake Control (“TO/ABC”) system, commonly referred to as “Zero to Zero.” This
technology would allow the Zero-to-Zero software to have complete control of a train’s air,
independent, and dynamic brake systems. If approved, Zero-to-Zero would nearly fully automate
the movement of trains from a complete stop to moving at full speed and adjusting speed
throughout the trip, and bring the train to a complete stop. In its submission, CSX identifies that
one goal of Zero to Zero is to increase “overall automatic state utilization...” and reduce the time
a human is manually operating the train.

The BLET strongly urges the FRA to reject the proposed PSP. This technology is unsafe. BLET
urges FRA to consider the amount of regulatory oversight needed to address safety concerns. In
these comments, we will elaborate on the technical issues we have with the Zero-to-Zero program
as well as the policy implications of reducing human operation of trains, including the deskilling
of locomotive engineers, increased fatigue factors, and the fact that CSX has not adequately proven
that the technology can respond to a variety of environmental and operational conditions.
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The BLET requests that the FRA hold a public hearing regarding this docket to accept testimony
from all stakeholders and the public regarding the safety of Zero to Zero. The rail workers and
communities directly affected by this technology have invaluable perspectives to offer as the FRA
considers this PSP. Zero to Zero represents a significant shift in the industry that must be carefully
considered. The FRA is required to accept meaningful comments on administrative actions, such
as Product Safety Plans. For many local community residents, navigating the Federal Register and
regulatory dockets is complicated, cumbersome, and does not provide enough awareness. A well-
publicized hearing would offer a venue for the public to provide comments. Additionally, many
additional documents and reference materials have not been made public as part of this filing, and
a hearing would allow the public to ask questions regarding subjects that have not been fully
discussed in the PSP itself.

Zero to Zero is an “extension” of an existing energy management system called Trip Optimizer
(“TO”), which currently automates the use of the throttle and dynamic brakes. The BLET has been
on record opposing its use for several reasons. In a 2016 letter to FRA, the BLET stated, “The
technology was originally conceived to assist engineers in obtaining greater fuel efficiency when
operating locomotives. However, some carriers have mandated that this one-time guidance tool
should supersede the skill-based judgment of locomotive engineers, forcing engineers to rely upon
the technology as the primary method of train operation.” !

The implementation and use of existing TO technology have not been uniform and have brought
new types of risk to capture fuel savings. The use of the technology has created dangerous
situations where crew members have been thrown out of their seats because of severe slack action.
Introducing the additional capabilities of air brakes, the primary method used to stop trains, and
independent brakes adds incredible risk to train operations. A single failure, whether a
technological failure caused by an inadvertent coding error or a security failure caused by a
malicious hacking attack, could lead to a catastrophic derailment, collision, release of hazardous
materials, or loss of life.

The public should be aware that Zero to Zero is a software program that does not include any
additional safety equipment or sensors. Zero-to-Zero relies upon existing motive equipment and
back-office servers with no remote human input to control the train. All the monitoring and
moment-to-moment safety management of the train is done by a locomotive engineer and
conductor in the cab of the locomotive. This software adds another train system for the locomotive
engineer to monitor along with the existing train systems.

CSX indicates that it intends to use Zero to Zero technology in both Positive Train Control (“PTC”)
territory, territory without PTC protection, and dark territory. As background, PTC is a safety-
critical but imperfect system designed to prevent trains from going past red signals, control speed,
and prevent incursions into work zones and collisions. “Dark territory” refers to tracks that are

! https://ble-t.org/news/blet-petitions-fra-for-immediate-halt-to-leader-trip-optimizer-technology/
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non-signaled and instead require the locomotive engineer to get verbal authority from the
dispatcher to occupy the main track.

Using Zero to Zero, particularly without PTC, where protection from derailment and collision is
entirely reliant upon the vigilance of the locomotive engineer and conductor, introduces a
distraction and potential for fixing the attention of the train crew on monitors giving “prompts”
and other directions in real-time. If the locomotive engineer, conductor, or dispatcher realizes a
mistake was made in giving or receiving authority to move in dark territory, it is imperative that
the train be able to stop as quickly as possible in a safe and controlled manner. With the addition
of Zero to Zero, the locomotive engineer may be delayed in stopping the train due to the need to
transition from automatic to manual mode. The locomotive engineer retains the option to apply an
emergency application of the brakes, but immediately forcing an emergency is not always the best
or safest course of action. In this situation, all available brakes apply immediately, leading to
excessive in-train forces (buff and/or draft) that could cause a derailment.

Policy and Operational Concerns and Deskilling of Locomotive Engineers

One of the primary implications of deploying Zero to Zero software is that locomotive engineers
will spend fewer hours manually controlling their trains. Currently, locomotive engineers
operating on CSX are expected and largely required to utilize the existing TO system 95% or more
of the time, under threat of discipline. The existing policy is already unsafe and reduces the agency
of the operator — who is responsible for the safe operation of the train. We understand the term
“agency” to refer to “the agency of an actor, whether human or machine, as the capacity to perform
activities in a particular environment in line with a set of goals/objectives that influence and shape
the extent and nature of their participation. The environment in this context is bound by human
machine networks.?

In this filing, CSX has made no indication of whether it intends to apply similar requirements for
minimum usage to Zero to Zero. However, CSX has stated that it intends to utilize Zero to Zero
for as many trip miles as possible. This raises concerns of degrading the overall skills of the
locomotive engineer as well as limiting exposure to the unique eccentricities of particular routes.
Railroad terrain varies dramatically across the system, creating distinct operational challenges that
require specialized knowledge and experience to navigate safely. For instance, safely operating a
train on a downhill curve with a complex consist of both empty and loaded cars—while preparing
to stop at a signal that may be obscured until reaching the curve—demands skills that can only be
maintained through regular practice and direct experience.

The BLET believes that the best way to maintain the skills of locomotive engineers — which are
already actively being eroded by using existing TO software — is to require a certain percentage of
trips to be operated entirely manually. This would ensure that locomotive engineers remain

2 https://link.springer.com/chapter/10.1007/978-3-319-39513-5_9#Sec5
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familiar with the operation and behavior of rail equipment and the unique complexities of specific
routes and terrain. It is one thing to know how to stop a train manually on a straight and flat track.
It is another thing to know how to safely control trains with various car types, weights, and lengths
on difficult terrain.

Training

In its filing, CSX failed to provide the exact training materials that it intends to provide to train
crews regarding the operation of Zero to Zero. CSX states that it intends to utilize online training
to meet its responsibility to fully train locomotive engineers on the safe operation of the Zero-to-
Zero software. This raises several concerns. Zero to Zero is a highly complex software program
that interfaces with other existing train systems, such as PTC, and relies on the independent
function of other train systems, such as end-of-train brake pressure monitoring systems (“EOT”).
Locomotive engineers need to be familiar with both the expected behavior and interaction with all
these systems and the unexpected and unacceptable behavior of the Zero to Zero. CSX holds that
the locomotive engineer is ultimately responsible for the safe operation of the train. To be capably
accountable for such a complex system, locomotive engineers need comprehensive and hands-on
training, particularly in learning to identify, mitigate, and report a failure of the software.

Fatigue Concerns when Passively Monitoring

While notably, few studies have been completed regarding the safety of increasing automation and
safety in the rail industry, many such studies have been completed in the motor vehicle sector.
Studies of automated driver assistance systems, which range from basic functions such as cruise
control to fully autonomous driving, conclude that higher levels of automated operation lead to
higher levels of operator disengagement, which increases the rate of fatigue on operators.

The active operation of the locomotive keeps the engineer engaged and focused on the tasks at
hand. They will be quick to respond to concerns as they are meaningfully participating in the
control of the train. Passive participation is exhausting — monitoring as many as four separate
screens to ensure the various systems are operating the train properly could lead to task
complacency and distract the locomotive engineer from the tracks and terrain ahead. This is highly
concerning given that fatigue is already a pervasive risk in rail operations. Fatigue is so dangerous
that Congress mandated that FRA require railroads to implement Fatigue Risk Management Plans.

Some of the risk of fatigue comes from the unique nature of work on the railroad. Much of the
public is unaware of the erratic schedules of train crews. While the FRA mandates minimum rest
periods for operating crews, those crews never know when they will be called into work after their
rest period has elapsed. Crews may be called in immediately following their rest, or they may be
called in days later. For crews waiting to be called for multiple days, it is all too common to be

3 https://www.mdpi.com/2313-576X/8/2/30
https://www.sciencedirect.com/science/article/pii/S000145752300115X




Mr. John Karl Alexy 5) March 17,2025

prepared to sleep after being awake all day and then get called to work for up to 12 hours. This is
the current norm. There are already significant risks of fatigue with the current norms. Adding a
passive system and monitoring mode vs. actively controlling the locomotive, Zero to Zero, will
increase the likelihood of fatigue from increased levels of monitor vigilance.

Discipline

Locomotive engineers should not be penalized, punished, or experience any adverse employment
outcomes due to their professional judgment to take manual control of the train away from Zero
to Zero. Nor should they be decertified for events brought about because of a fuel savings software
that operates the train. Operating rules requirements, such as a minimum requirement for using
Zero to Zero, should be considered as part of the overall safety analysis of this proposed program
because such a requirement could directly contribute to a locomotive engineer being hesitant or
unwilling to assume manual control of the train for fear of losing their job.

Two arbitration awards issued on March 15, 2016 by Public Law Board (“PLB”) No. 7384 —
Award Nos. 56 and 59 (“PLB 7384-59”) — are relevant to our prior communications with FRA
and these comments. These incidents occurred on the CSX Railroad. The Awards are included as
Attachments “B” and “C.” Fortunately, these incidents did not produce fatal accidents; otherwise,
we may never know what caused the excessive speed of the trains.

These incidents also are relevant to Part 236 Appendix E’s requirement stating:

(3) End user limited ability to process information. HMI design must therefore
minimize an operator’s information processing load. To minimize information
processing load, the designer must:

(1) Present integrated information that directly supports the variety and types
of decisions that an operator makes;

(ii) Provide information in a format or representation that minimizes the
time required to understand and act; and

(iii) Conduct utility tests of decision aids to establish clear benefits such as
processing time saved or improved quality of decisions.

Many of TO's problems are laid bare in these Awards. Problems such as lack of predictability in
the system, workarounds, and software glitches (corrected on “newer versions”) all beg the
question about extant older versions still being used on the railroad. The Awards also note from a
carrier Road Forman of Engines (“RFE”) that software problems are not isolated incidents and
have been reported by other employees. These system failures were of a frequency that the same
RFE instructed engineers that they would not be “held accountable for speeding” if they were
using Trip Optimizer. See Award No. 56 at pg. 5.
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However, the engineer was held accountable for speeding by the Carrier and his FRA certification
was revoked. CSX delegated its responsibility to have a product that functioned as marketed,
designed, and manufactured and placed that responsibility on the locomotive engineer. Our
members cannot have a vendor’s product liability thrust upon them by the rail carriers. To do so
injects third party manufacturers into the employment arbitration process, because carriers urge
that the manufacturer be permitted to be the arbiter of fact regarding the veracity of claims
regarding the product’s performance. A manufacturer will act in its own economic self-interest and
contend that its product performs as intended. This also has become a problem for FRA in Parts
240 and 242 revocation matters.

The “good” news for our members in these PLB cases is that they only suffered a temporary loss
of employment; they did not lose their lives due to these chronic and recurring software problems.
FRA simply must act before someone loses his or her life.

Also evident is that TO use takes the user “out of the loop,” Which is contrary to the following
requirement of Appendix E of Part 236:

(c) Human factors issues the designers must consider regarding the general
function of a system include:

(1) Reduced situational awareness and over-reliance. HMI design must
give an operator active functions to perform, feedback on the results of the
operator’s actions, and information on the automatic functions of the system as
well as its performance. The operator must be “in-the-loop.” Designers must
consider at a minimum the following methods of maintaining an active role for
human operators:

(i) The system must require an operator to initiate action to operate the
train and require an operator to remain “in-the-loop” for at least 30 minutes
at a time;

(ii) The system must provide timely feedback to an operator regarding
the system’s automated actions, the reasons for such actions, and the effects
of the operator’s manual actions on the system;

(iii) The system must warn operators in advance when it requires an
operator to take action;

(iv) HMI design must equalize an operator’s workload; and
(v) HMI design must not distract from the operator’s safety related
duties.

BLET urges you to carefully review the attached PLB Awards and discern all the potential adverse
consequences from the current way these technologies are forced upon locomotive engineers,
whether those consequences are intended or not.
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On the certification topic, at a minimum, FRA needs to review how these systems take control
away from the engineer when considering adverse certification actions taken by railroads. When
the system is in control, FRA should reverse any revocation or denial of certification/re-
certification that faults the engineer. Automated systems, such as TO, in use during a revocable
event — whether covered under Section 240.117(e) — criteria for consideration of operating rules
compliance data, or Section 240.305 — Prohibited Conduct, to name just two — that place
responsibility on a locomotive engineer, should now place that responsibility on the carrier for
requiring the engineer to rely upon faulty software. The train crew retains the ultimate
responsibility for the train. Still, there is no way they can guarantee that software and automation
systems are performing to a third party’s ambiguous design criteria.

Safety During System-Wide and Multi-System Failures

The BLET remains alarmed that CSX has not sufficiently demonstrated that Zero to Zero will not
degrade safety, particularly given that Zero to Zero is a technology designed to interface and work
in tandem with many other railroad systems. Specifically, this filing does not describe specific
procedures for Zero-to-Zero operations when other railroad systems have failed. CSX notes that
Zero to Zero is capable of operating without the protection of PTC. However, CSX has not
discussed procedures for operating TO/Zero to Zero during unexpected or major PTC outages. We
are left to infer that CSX plans to run Zero to Zero even when there is a catastrophic outage of
PTC or other critical safety systems such as signals and radios.

Allowing such operations would be a grave mistake. The current state of railroad safety relies on
many systems working simultaneously. Most rail safety systems have historically been desired to
be “fail safe.” When one or multiple of these systems are unavailable, the safety is significantly
degraded. As an example, when a train’s PTC system experiences an en route failure, 49 CFR
236.1029 requires a reduction in speed to accommodate the lack of PTC protection. Under the
same regulation, trains are not allowed to leave the initial terminal if the PTC system fails to
initialize; however, railroads have received FRA waivers in the past that allow these movements.
In the situation of a PTC failure, whether en route or at the initial terminal, adding another
technological system on top of the existing overlapping systems introduces additional risk and
complexity to the operating environment. This risk, particularly given that there is inadequate risk
management to address network-wide or multi-system failures, is unacceptable.

Public Expectations of Manual Human Operation in an Emergency

The public expects a human operator in the cab of a locomotive to be completely in control of the
train. In a variety of emergency situations, the public expects that locomotive engineers will be
able to visualize the situation and react accordingly. With Zero to Zero, this reaction would be
significantly impaired, if not impossible. The public, despite many public safety campaigns to the
contrary, routinely behaves unsafely around trains. By removing the control and judgment of
locomotive engineers of the train, these unsafe behaviors from members of the public could lead
to even more accidents.
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Atmospheric Conditions

Adverse weather conditions can create many unsafe conditions on the railroad. To name a few,
wet leaves on the track can create “wheel slip” that prevents a train from being able to get traction
and can frequently lead to a train sliding on the rails. Wet or snowy conditions can also reduce
friction and traction on the rail. Locomotives are equipped with “sanders” that spread sand to
increase friction on the rails. In cold temperatures, it takes longer for air brake pressure to recharge
after the brakes are applied. High winds frequently limit the safe speeds at which trains can operate.
Excessive heat can cause rails to crack and become impassible. Floods can wash out entire
stretches of track.

These are just some examples of atmospheric conditions that may impact train movements.
Locomotive engineers are fully trained and equipped to recognize the conditions and make
handling adjustments to accommodate them. Additionally, train crews constantly visually look for
degraded tracks that would be unsafe. However, Zero to Zero does not have the sensors—even a
basic thermometer—to make these kinds of adjustments.

Distributed Power Communication

In its filing, CSX states that Zero to Zero would operate Distributed Power (“DP”) locomotives
using existing DP technology. As background, DP locomotives are placed in the middle or end of
the train and can pull or push as needed. For example, on flat terrain, the DP locomotives will pull
the same way that the head end locomotives do. If the train is cresting a hill and the front half of
the train is going downhill and the back half is still going uphill, DP locomotives placed on the
end of the train or in-train may exert different force (in “fence-up” mode) to ensure the train does
not get pulled in two. CSXs filing has not elaborated on how Zero to Zero would calculate the
management of buff and draft forces while in asynchronous modes of operation.

Additionally, there are existing concerns regarding DP technology. Due to the increasing length
of trains and certain atmospheric or terrain features, it is not uncommon to lose radio
communication and control with the DP locomotives. It is unclear how Zero to Zero will
compensate or if it will be aware when DP communication loss occurs.

Communication with Wayside Detectors

Railroads use a wide variety of wayside detectors to identify potential safety hazards in moving
trains. The importance of wayside detectors entered the public awareness after the tragic
derailment in East Palestine, Ohio, where wayside detectors identified a hot bearing that ultimately
failed. Although not regulated by FRA, these detectors can provide important safety information
to train crews. When a wayside detector alerts a problem, the locomotive engineer is required to
take appropriate actions to slow or stop the train.
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Violation of Existing Operating Rules

As background, each railroad maintains specific operating rules that govern what is allowable and
safe in general and in particular situations. These operating rules sometimes mirror regulatory
requirements and sometimes address grey areas that may not be regulated by the FRA but do
impact safety. A simple example of an operating rule would be rules governing dismounting
moving equipment. While dismounting moving equipment is not explicitly regulated, getting off
equipment while moving at a high rate of speed presents a clear danger, so each railroad has
operating rules governing what is and is not acceptable. These operating rules are there for a
reason, and it would be unsafe to allow Zero to Zero to violate operating rules that train crews are
expected to follow.

That said, CSX’s current rules on Air Brake and Train Handling (referenced in the PSP as
document A23) state in rule 5402.6 that “While in Auto mode, the Locomotive Operator must
resume manual control of the train when... Operating on signals that require the train to approach
the next signal prepared to stop.” This rule ensures that trains do not exceed their signal authority.

Additionally, it appears that Zero to Zero would also violate CSX’s current Air Brake and Train
Handling rule 5553.4, which requires a minimum of 10 PSI of air to be applied and released before
continuing when using the air brakes. This is done to ensure that the brake shoes fully release and
do not “stick” to the wheels. If the brakes do not fully release, this can create extreme amounts of
heat from friction. This can lead to brake shoes burning off and not functioning.

Availability of Data and Documentation

While we understand that large documents, such as PSPs, rely on additional materials such as
federal regulations and industry standards, the public filing should provide sufficient evidence and
justification to attest that the product is safe to deploy and will not degrade railroad safety. The
filing that CSX has submitted in this docket relies extensively on many reference documents that
are not publicly available in the docket. These documents include safety testing data, testing
procedures, training documents, safety analyses, and human factors analyses. These documents
are critical to understanding the full scope of the operation and function of the Zero-to-Zero
system, and a transparent public review process cannot be completed without these documents
being available to the public.

Product Safety Plan

While many of the concepts raised in the Product Safety Plan (“PSP”) PSP have already been
discussed in general terms in these comments, for ease of the FRA’s technical review team, we
will now discuss our concerns in each section of the PSP. Our intention is for this section to make
it easier to reference specific safety concerns with each part of the PSP.
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