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Abstract

The article is devoted to the capabilities description of the custom module called “The Operator”. The
custom module “The Operator” is an automated control system for the technological and production
processes of the civil aviation enterprise. The functional capabilities and features of the information
system software components for collecting, processing and information reliability control of aircraft
technical and resource state were scrutinized. A number of economic effects achieved through the “The
Operator” deployment at the airline were noted as well. In addition, the information system features
are considered in terms of operational and technical documentation management, evaluating the
authenticity of aircraft components and applying control algorithms to the information completeness
and reliability. In conclusion, it is believed to be advisable to use “The Operator” as a tool for a labor
productivity increase at the airline supporting the technical operation of an aircraft.
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Introduction

In 2001, the information and analytical system for monitoring the aircraft airworthiness was devised
and commissioned at the Federal State Unitary Enterprise State Research Institute of Civil Aviation.
The system operator is the Federal State Unitary Enterprise State Research Institute of Civil Aviation.
The system development is based on the common information space principles in civil aviation and the
aviation industry. It embraces all entities for the aircraft maintenance and its airworthiness control, i.e.
developers, manufacturers, aviation enterprises operating aviation equipment or operators, aircraft
maintenance organizations and repair, national aviation administration, as well as other entities
involved in aircraft technical operation support processes (Ruzina et al., 2007 ).
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When creating information and analytical system for monitoring the aircraft airworthiness the
developers were guided by the conditions, which ensure the system functioning in accordance with the
above principles (Glukhov et al., 2017):

— the system must adapt to the specific conditions of the each aircraft life cycle stage, while
simultaneously having the ability to centrally maintain operational documentation at the industry
level;

— the system should maintain the possibility to develop continuously by involving subject specialists
participate in its modernization (i.e., each subject should be able to upgrade the system software
components while being controlled.

The information purpose and analytical system for monitoring the aircraft airworthiness is to provide
information on aircraft technical operation and monitoring its airworthiness.

Based on system subjects’ functional tasks, there have been elaborated user modules with local
databases.

Historically, the first and basic part of the information and analytical system for monitoring the aircraft
airworthiness is the custom module named “The Operator”, which is an automated control system of
technological and production processes of aviation engineering service at the airline and aircraft
maintenance organizations and repair.

The Custom Module Named “The Operator’ as a Single Information Space
Element of Information and Analytical System for Monitoring the Aircraft
Airworthiness

“The Operator” designing was based on covering the maximum possible number of automated
functions for recording and monitoring the operational parameters of aircraft and their components, as
well as continuous monitoring of the aircraft technical state at the airline based on production
information.

The implementation of these principles determined the “The operator” custom module’s software part
architecture as the set of software complexes interacting at the data level that implement the tasks of
individual airline divisions (Fig. 1).

The automatization of typical production procedures at the airline in the custom module “The
Operator”, which are connected with the aircraft maintenance, allowed achieving the following
economic effects:

— enhanced forecasting for failures and aircraft components malfunctions helped minimize the costs
and aircraft component parts rental;

— rapid identification of non-authentic aircraft components and cost reduction connected with the
urgent removal of non-authentic products from operation. It should be noted that in case of non-
authentic aircraft products detection on the aircraft being in operation, the airline could lose up to
millions of rubles per day. Therefore, there is the need to terminate flights and wait for the
component to be replaced, however, if such components are identified during the planned aircraft
maintenance and repair work, the costs are minimalized or do not arise at all while the service can
be continued;

— increasing the speed of aircraft maintenance and repair due to the use of modern software tools

that provide automatic informational interaction of operational, technical, regulatory and reference
documentation;
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Fig. 1: “The Operator” custom module structure in information and analytical
system for monitoring the aircraft airworthiness

— reducing the human factor influence when making decisions regarding the list and sequence of
procedures performed on the aircraft during the scheduled maintenance. The custom module “The
Operator” software tools provide the operational lists for aircraft maintenance in the correct
(rational) technological sequence, which ensures minimizing the working time costs.

The custom module “The Operator” has automatized a number of functions:

accounting for the resource and technical condition, and components of aircraft;
— planning the enterprise production processes and planning the aircraft use;

— automatized aircraft maintenance and repair operational documentation;

— electronic documentation;

— technological support for aircraft maintenance and repair, including updating electronic
operational documentation of an aircraft;

— automated production and technical documentation generation (production tasks, selective
operational statements and other documents);

— accounting for aircraft component malfunctions causes and methods of their elimination. Data
analysis;

— information support for the aircraft technical operation;
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— production preparation;
— logistics;

—  full range automated generation of reporting documents to ensure their own activities and for
submission;

— interaction with the central database of information and analytical system for monitoring the
aircraft airworthiness;

— in order to obtain up-to-date information on the state of aircraft and operational documentation;

— automatic exchange files generation for the authenticity assessment and monitoring the
airworthiness of aircraft.

“The Operator” usage by airlines within a single information space gives each of them a number of
advantages:

— ensuring compliance with certification requirements;

— operational documentation;

— and reducing operating costs for maintaining documentation in working condition;

— increasing confidence and completeness of aircraft maintenance and repair and other work;
— more quality taken decisions in professional activity;

— reducing the aircraft operating costs by preventing irrational losses of material and other
resources.

“The Operator” software provides the airline units task automation. This is all because of the data
automatic interaction from the on-line documentation of aircraft components, operational and technical
documentation and regulatory and reference documentation, labor costs associated with monitoring the
technical condition an aircraft are reduced (Klimenko et al., 1999) (Fig. 2).

The custom module “The Operator” is quite flexible and is open to be modernized anytime so that it
could quickly reflect changes in international or national air law and the changing needs of each airline.

At the same time, there is a possibility of “The Operator”s’ improvements and modernization by the
enterprise based on its own production tasks. Changes made are analyzed by the information and
analytical system for monitoring the aircraft airworthiness and they can be extended to the entire system
to be accessible to other entities (Brusnikin, Glukhov and Garanin, 2017).

The custom module’s advantages are as follows:

— centralized electronic operational documentation;

— authenticity assessment materials preparation. Aircraft components assessment is based on
constantly updated production information on the actual technical condition of aircraft
components;

— continuous monitoring of information completeness and reliability. The information is introduced

into the module database based on data processing algorithms and their assessment of compliance
with established requirements.
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