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Background. In the transport sector, where 
issues of traffic safety are so acute, it is especially well 
understood that it is much more profitable and easier 
to prevent a crisis than to eliminate its consequences. 
At the same time in order to prevent a possible 
transport accident it is necessary first, as rightly 
assumed, to comply with rules and regulations for 
performance of technological processes.

Depending on process requirements, existing 
regulatory framework, applied methods (principles)
of management and experience of staff of the 
organization criteria are introduced for labor 
evaluation and incentives, support and control of 
employees’ activity, designed to improve the quality 
of performance of official duties, to minimize the 
likelihood of risks and «human factor» costs in the 
production.

Objective. The objective of the author is to 
consider a system support for fulfillment of established 
requirements by railway personnel.

Methods. The author uses general scientific and 
engineering methods, evaluation approach, 
comparative analysis.

Results.
1.

Among the main causes of errors in the work of 
staff of railway transport (Pic. 1) should be mentioned 
[1]:

– Lack of knowledge and / or skills;
– Lack of tool support;
– Fatigue, overexertion, painful conditions;
– Negligence, malice.
Tools that provide control over the observance of 

the technological process, are predominantly [2]:
– Technical means with elements of intelligent 

control, monitoring compliance with safety rules and 
blocking erroneous actions of personnel (such 
devices must have interfaces that involve integration 
with software systems);
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– Software and hardware to ensure control and 
disciplinary control in respect of process requirements 
(software modules help to obtain data, to process 
them and provide to a user in a convenient way for 
solution and corrective action);

– Organizational means: monitoring of compliance 
through direct control, surveillance (monitoring) of 
implementation process, as well as through inspection 
and audit of a posteriori information on directions of 
activity.

Given the composition of the tool base, it is 
possible to select a number of ways to control 
technological processes.

A. Software and hardware control (Pic. 2).
The most effective form of control of process 

implementation is carried out without human 
intervention –  by intelligent software and hardware 
tools. Continuous monitoring during the process of 
operation. Basically –  non-stop.

B. Supervisory control.
This type involves the use of all instrumentation 

for continuous monitoring of execution of the process 
by supervisory unit and other persons involved in 
control functions. Advantageously, the nature of 
control is non-stop

C. Audit control.
Here at the forefront is audit of safety state of 

traffic on the railways.
Frequency of control:
1. Periodic –in accordance with the plan of 

carrying out audits and inspections.
2. Unscheduled–additional control over the 

process if necessary.
These types of controls are used for many years 

and proven to be effective, but they do not allow to 
eliminate staff errors. Their disadvantages:

a) Incomplete coverage of software and technical 
control of the entire production process. Share of 
personnel impact to ensure safety is significantly high. 

Pic. 1. The main causes of 
staff errors.
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In particular, it is likely a deliberate exclusion of 
monitoring devices from work (Train driver’s switching 
off of a vigilance button, redeployment of rolling stock 
without the need at prohibiting traffic light, etc.).

b) Train dispatcher controls only a small part of 
the unit entrusted to him, and then only on the reports 
of workers, also controlled by him (work supervisor 
reports to a power dispatcher a work permit, at the 
same time the dispatcher cannot monitor the 
condition of the team, how short to ground is made, 
etc.).

There are profession s to which these two types 
of control are not applicable. For example, a train 
compiler. In 2012, at Yudino a train compiler laid under 
a train nine brake shoes, but reported to a controlling 
person about laying of twenty brake shoes. As a result, 
the train began moving and cut up a railway switch, 
collided with an oncoming train. This category of 
workers combines all in «one person», the train 
dispatcher cannot control it, and the software and 
hardware control for shunting masters has not yet 
been developed, only audit control is applied.

c) Audit control is not able to cover all of the work 
of staff. It is used rarely, mostly in fact of already made 
by someone else that does not give an objective 
picture.

2.
Conducted research revealed all breaches of 

safety on the railway network in 2012 through the fault 
of employees (Pic. 3).

As can be seen from the data on the railway 
transport poorly prepared and inexperienced person 

violates rules more and more. Almost half of the 
breaches (44%) were committed by employees with 
experience up to a year. And before he gains 
necessary experience, how many errors he commits?

The process of becoming an expert is long again. 
It was found that it requires at least 10 years, under 
favorable conditions to become an expert in any field 
of professional activity [4]. At the same time a large 
role in its formation is played by constant exercise.

One of the principal conclusions reached by the 
designers of man-machine systems, is that the 
amount of information that can be well learnt and 
processed by the operator should not be specified in 
the information model arbitrary, but is determined by 
or for certain conditions, or on the basis of available 
quantitative estimates, or by conducting special 
experiments.

A feature of the activities of the operators is the 
fact that he usually for a long period of time operates 
trouble-free, performing a well-learned action, or 
even idle in anticipation of an emergency situation, 
which may not occur for the rest of his life in the 
workplace. Such regimes are dangerous because 
they can cause a loss of system management skills, 
reduce operating alertness. For example, to prevent 
the loss of necessary skills by pilots during landing it 
was considered appropriate to use not automatic, but 
semi-automatic control on final approach track. As a 
result the readiness of a pilot to operate manually in 
case of sudden failure of automation was constantly 
maintained by maintaining close contact with the 
object of control.

Pic. 2. Scheme of protective devices [3]:
A –  variable characteristics of the process; t –  time.
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Along with training of workers in simulation 
simulator special expert systems are developed that 
help operators to analyze the behavior of an object 
that is different from the regular. It was found that 
perception, learning, information processing are 
affected by dozens of factors, including person’s 
temperament. Due to the fact that any organization 
consists  of  people with di f ferent  types of 
temperament, management decision should be 
p r e s e n t e d  i n  t h e  t r a i n i n g  ( t r a i n i n g )  f o r m 
understandable to all potential participants in its 
development and implementation.

Research, as well as experienced leaders at 
various levels have repeatedly stated that operational 
staff of transportation sector (station duty officers, 
shunting dispatchers, train compilers) when abnormal 
situations do not resort to regulations, but to his 
colleagues –heads of stations, motion inspectors etc. 
That is, if in the workplace regulations, decrees, 
orders are available, they still do not use them [5].

One way to make the process accessible to 
people with different types of personality consists in 
drawing up solution variants corresponding to 
different temperaments. Another method provides 
execution of solutions in the form of a structured 
message (oral or written). Looking for approaches to 
each worker, it is necessary to use tools familiar to 
them. To do this, there are programs of assistance in 
making decisions that are based on databases of 
expertise (e. g., to assist ф stopped train).

It is important, in our view, to create a computer 
database of expert knowledge for operating railway 
employees and in assistance programs for them to 
describe in detail employee’s algorithm of actions in 
abnormal situations. We have attempted to create a 
virtual organization. The program in real-time will 
control the assistance process and promptly intervene 
in case of incorrect decisions.

Krasnoyarsk specialists have developed a computer 
program to support operational staff, which allows for 
one pressing of a button to obtain a detailed course of 
action in any non-standard situation (with negotiations 
regulations, calculating location of a rear end of a train 
on a haul in course of assistance process, etc.) [6]. 
Application of the program will reduce time spent on 
unnecessary, inappropriate actions of dispatchers, 
eliminate errors.

After activating the program, train dispatcher and 
station duty officer sees a list of non-standard situations, 
where he needs support. After selecting his option 
(in this case «Helping train stalled on the haul»), he puts 
in the menu that appears the name of a driver, train 
number, haul, kilometer of stop, cause of the fault. These 
data will help him determine the correct stop position of 
the auxiliary locomotive, without hesitation to say all the 
orders, etc.

After entering the data on the screen appears 
algorithm of actions in this situation, created on the basis 
of expert knowledge. In the upper right corner there is 
a window «List of required documents», which may be 
involved by the dispatcher in difficult, controversial cases 
for detailed study of the situation. By activating this list, 
the dispatcher sees all documents that can help him.

The deepest level of the program allows to record 
all actions of the operating personnel in time. 
Activation of the program and each subsequent 

window in it will be reduced in the final report 
(protocol), which is available at the touch of a button 
immediately after the removal of the train from the 
haul. After all, according to the existing provisions it 
is necessary to assess correctness of actions of a 
person responsible for traffic control in each non-
standard situation (Pic. 4).

Conclusions. Development of the program 
shown in the article will be a breakthrough, a new 
higher level of operational staff work in non-standard 
situations. It will ensure manageability and reliability 
of transportation, ensure the safety of passengers 
and cargo.

Regulatory compliance system receives a reliable 
tool for learning and consolidation professional 
knowledge suitable for different human character 
types and levels of operational readiness.
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спорных случаях для детальной проработки ситуации. Активировав этот 

перечень, диспетчер видит все документы, которые могут ему помочь.  

Самый глубокий уровень программы позволяет фиксировать все действия 

оперативного персонала во времени. Активация самой программы и каждого 

последующего окна в ней будет сводиться в итоговый отчет (протокол), 

который можно получить одним нажатием кнопки сразу после вывода поезда с 

перегона. Ведь согласно существующим положениям необходимо оценивать 

правильность действия движенца в каждой нестандартной ситуации (рис. 4).  

 
Рис. 4. Итоговый отчет о порядке действий оперативного персонала в 

нестандартной ситуации. 
Выводы 

Разработка показанной в статье программы будет своего рода прорывом, 

новым высшим уровнем работы оперативных сотрудников  в нестандартных 

ситуациях. Позволит гарантировать управляемость и надежность перевозок, 

обеспечит сохранность перевозимых пассажиров и грузов.  
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Pic. 4. The final report on the course of action of 
operational staff in an abnormal situation (Russian 
text is given just to show the formal character of a 

paper that should be filled in to assess staff actions in 
particular situation).
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