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Background and Objectives: Despite complex technologies in many work
environments, human errors are of great importance as they might lead to severe and
catastrophic accidents. Therefore, in order to prevent and limit the consequences of
human error, it seems necessary to identify and find the causes of them. The aim of
this study was to identify and evaluate the human errors of locomotive maneuvers in
the railway repair and development project, 2019.

Methods: In this cross-sectional study, the identification and evaluation of
human errors in locomotive maneuvers in the MAPNA railway repair and
development project using SHERPA technique was done. First, using the hierarchical
task analysis method, the activities of the maneuvers were divided into their tasks
and sub-tasks; in the next step, the types of human errors in each of the tasks were
identified and then human errors were evaluated according to SHERPA instruction.

Results: A total of 206 errors were identified in the present study. Errors included
48.5% action error, 39.8% checking error, 10.2% information communication error
and 1.5% selection error. The lowest and highest errors related to locomotive
displacement error were related to hot single diesel (14.0%) and locomotive
displacement error on service pit (29.6%). Of the identified errors, 23.8% had an
unacceptable risk level, 51.1% had an ALARP risk level and 25.2% had an
acceptable risk level.

Conclusion: The findings of the study indicated that the most unacceptable risks
and ALARP were related to checking and action error, respectively. So, it is
suggested that the design and implementation of control measures related to these
two types of errors should be prioritized.
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Extended Abstract

Introduction

Despite complex technologies in many work
environments, human errors are of great
importance as they might lead to severe and
catastrophic accidents. Therefore, in order to
prevent and limit the consequences of human
error, it seems necessary to identify and find the
causes of them. The aim of this study was to
identify and evaluate the human errors of
locomotive maneuvers in the railway repair and
development project, 2019.

Methods

In this cross-sectional study, the identification
and evaluation of human errors in locomotive
maneuvers in the Mapna railway repair and
development project using SHERPA technique
was done. First, using the hierarchical task
analysis method, the activities of the maneuvers

Table 1. Frequency and percentage of type of errors

were divided into their tasks and sub-tasks; in the
next step, the types of human errors in each of the
tasks were identified and then human errors were
evaluated according to SHERPA instruction.

Results

A total of 206 errors were identified in the
present study. Errors included 48.5% action error,
39.8% checking error, 10.2% information
communication error and 1.5% selection error.
The lowest and highest errors related to
locomotive displacement error were related to hot
single diesel (14.0%) and locomotive
displacement error on service pit (29.6%). Of the
identified errors, 23.8% had an unacceptable risk
level, 51.1% had an as low as reasonably
practicable (ALARP) risk level and 25.2% had an
acceptable risk level.

Error type N %
Operational 100 48.5
Review 82 39.8
Recovery 0 0.0
communicational 21 10.2
Optional 3 1.5
Table 3. Frequency and percentage of risk level of errors studied
Risk levels N %
Acceptable 52 25.2
ALARP 105 51.0
Unacceptable 49 23.8

Table 4. Results of error assessment related to the task of moving the locomotive on the service pit

Sub-duty Error type  Possibility  Intensity  Risk index
Get the app from the headmaster C4 B 4 4B
Maneuvering position next to diesel C1 4 4D
Inspection around diesel A2 D 4 4D
Standing on the diesel ladder C2 D 4 4D

Commanding locomotives to be placed on the

g q C1
service pit

o]
N

4B
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Sub-duty

Coming down from the diesel to change the
needle

Needle replacement
Riding on diesel
Getting off the diesel

Ensure that the locomotive is braked

Discussion

The results of the present study showed that the
SHERPA method, which has been extended to
other industries, is suitable for predicting human
error in the locomotive maneuver set; because this
method was able to well identify and classify the
human errors of the maneuvers and reveal the
hidden shortcomings of the system [7, 16, 17]. A
study conducted to identify human error in
cockpit using three methods, SHERPA, HEIST
and HUMAN HAZOP, showed that results
obtained using SHERPA method in identifying
and classifying errors as well as the ability to
detect hidden errors, is better than the other two
methods. It also suggested using SHERPA
method to evaluate human errors in human-
machine systems [18].

Findings of human error assessment using
SHERPA technique in the present study indicated
that the main amount of identified errors is
functional type (48.5%) which was consistent
with previous studies conducted in this field in
Iran [16, 21].

Incorrect or incomplete maneuvering command
of locomotives by wireless during coupling was
reported to be a human error with ALARP risk
level in this study. The exchange of correct
information is very effective in reducing the
likelihood of human error. Therefore, information
exchange systems play an important role in this
regard.

Based on the observations and findings of human
error identification and evaluation in this study,
the used communication equipment had technical
defects and caused vague communication
between maneuvers and locomotives; therefore,
by replacing defective wireless and using quality
wireless, communication can be done quickly and

Error type  Possibility Intensity Risk index

Ab A 3 3A
A2 C 1 1C
C3 C 1 1C
A7 B 3 3B
C2 B 4 4B

easily resulting in better accuracy and quality and
reducing the incidence of human error and
consequent accidents caused by human error.
Evaluation of the study data showed that the
errors of locomotive moving tasks on the service
pit and changing the direction of the locomotive
related to cold diesel have the highest
unacceptable level of risk. According to the
results of SHERPA technique, the causes of
errors with unacceptable level of risk include
insufficient maneuverability of the maneuver and
locomotives (inconsistency of the number of
maneuvering members with what is stated in the
general regulations), opening of the diesel end
bridge (in Siemens and Steam diesels), lack of
maneuver checking during coupling during
coupling, the absence or malfunction of the
wireless during coupling, the lack of sufficient
light during displacement at the site surface and
the exit from the hook due to the disconnection of
the brake air tube during displacement in cold
diesel. Based on the obtained results, control of
checking errors (highest percentage of errors with
unacceptable risk level) and performance errors
(highest percentage of errors with ALARP risk
level) should be given priority.

Some of the strategies to control and reduce the
risk of human error that have been proposed and
considered in the study environment are: training
and holding workshops to identify and provide
tool box meeting (TBM) for maneuvers and
locomotives with the aim of reviewing pre-
control systems from moving, compiling
instructions and executive methods for
maneuvering activities, employing different
people for each maneuver in accordance with
general rules, replacing defective cords and using
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quality cords, considering people with
appropriate physical conditions while working in
the service pit, selecting people with Higher
accuracy and intelligence, installation of safety
and warning signs, improvement of the railway
environment, connection of maneuver lines to the
sensor and control room, identification of
dangerous points of line fractures and correction
of these fractures, placing the camera in front of
diesels with monitor for locomotives, designing
suitable maneuvering position in Siemens
locomotive, equipment performance inspection
by quality control and control unit, installation of
appropriate lighting (optical mast) and design of
a safe stand and installation of protection on the
platform [9, 22].

Conclusion

The findings of the study indicated that the most
unacceptable risks and ALARP were related to
checking and action error, respectively. So, it is
suggested that the design and implementation of
control measures related to these two types of
errors should be prioritized.
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