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Approaches to formation of a quality management system of the railway transport of the Far East of the Russian Federation 
The article offers the possible approaches to quality management on a railway transport taking into account the standard of GOST R ISO 9001.
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Transport production acts as object of market relations, which effective activity influences to normal functioning and development of all branches of a national economy, which served by transport, their associations and enterprises. The Russian railways are a part of world transport system, and, so, development of public corporation "Russian Railway" and increase of its competitiveness are the major strategic aims.

Today the branch establishment of the company « Far Eastern Railway » of public corporation "Russian Railway" is not simply large transport complex in the east of Russia, but also the important link of international transit corridors. Therefore the special attention on the railroad is given to work on cooperation with ports, technological development and development of transport infrastructure. The road occupies one of leading places in transportation of export-import cargoes, part of which form more than 30 % of total amount traffic export cargoes of Russia and over 25 % of transit transportations of other states. One of criteria of an exit on the international transport market is the recognition of the transport company as a carrier, which can able to provide a high degree of quality of transport production.

Quality is a stable relation between the railway and customer at which the customer defines (confirms) a degree quality of service with help of its own estimations in the cost form or direct properties of service. So, there is a feedback between the customer and the railway: the customer has an influence on quality and flow of traffic, showing demand not on any service, only on that, which returns to its requirements. The role of an economic regulator plays estimation, which is given during consumption of service. Besides, quality is connected with the basic market purposes of the railway’s activity.

Now the major mechanism of the strategic program of development of public corporation "Russian Railway" [1] is introduction of a quality management system in all industrial and administrative processes of the company for increasing of competitiveness and quality of transport production on the basis of standards ISO of a series 9000-9004. Besides, construction of corporative integrated management quality system (CI MQS) is one of effective tools of elimination any negative influences of environmental factors on an effective functioning of the company [2]. 
Because of confirming of «Functional strategy of quality management in public corporation «Russian Railway» in January 2007, activity in this sphere also has increased. The short characteristic of the various methodical approaches, which are realized in strategic quality management of transport production, is resulted in table 1.

Table 1

Approaches to quality management of transport production

	Approach
	Characteristic

	System
	Quality of production problems (works, services) viewing in system external and internal connections, revealing of patterns, in development of management decisions on achievement delivered problem.

	Complex
	The continuous cycle of management, maintenance and improvement quality of production (works, services).

	Statistical

	Application of statistical methods in quality management system (the descriptive statistics, design of experiments, check of hypotheses, regression analysis, etc.). 

	Program- purposeful
	The Approach is directed on achievement of the new purposes in frames of the developed systems, on formation of new systems, and also on management development of existing systems.

	Consumption-cost
	Creation of conditions for decrease in production costs, degree increase of consumers satisfaction.

	Value-labour
	The Approach considers economy of consumer expenses at realization of activity of the producer.

	Process
	Allows to receive the structure, activity of which, is directed on constant improvement of quality of final production and satisfaction of consumers requirements.

	Standardized
	Working out and introduction of the common requirements (standard) fixed by common positions of normative documents in sphere of standardization.

	Marketing
	Orientation to the consumer, analysis of needs in a segment. Expediently use when you solve any problems.


The system approach is the major principle of quality management which allows raising organization, quality and effectiveness of operated objects on the basis of the fundamental analysis and the multifold simulation behavior of investigated object. At the system approach the object is investigated as system in which elements, the external and internal links, influencing on results of functioning of system at what each element of system has definite purposes [3]. The system consists of two components:

- The external environment, which includes an input, an exit of system, link with an environment, a feedback; 

- Internal structure - set of the interconnected components, which provide process of influence agent of management on object, transformation of expenses in useful result and achievement of the system purposes. One of the primary goals is reduced to an establishment of the set condition of the system functioning, provided for planning as anticipatory management. Complexity of management depends on, first of all, quantity of changes in system and its surroundings. All changes have definite rules or have randomicity, thus the business goals should satisfy everyone, and everyone should be interested in its progress (the staff, consumers, a society, and environment).

The quality management system of production represents whole managerial authorities and control objects, actions, methods directed to an establishment, guaranteeing and high level control of production quality, and, on overall objective achievement, which consists of efficiency increase. 

Thus, the problem of effective functioning of the Company and satisfaction of consumers is expedient to consider and solve on the basis of the system approach, with the application of the systems analysis. An application of this approach at any level in sphere of railway transportation must be accomplished taking into account the following requirements: 

- An economic substantiation of the system of the time-spatial prognostication of transportation on the network of railways from the general economic positions; 

- The analysis and the calculation of the actual operating conditions of object the transport system depending on multiformity of the determining factors;

- The calculation of the scantiness of resources, including the limitations of the carrying and transportation capacities of elements and providing subsystems;

- The accordance of the local (operating) criterion of optimality in each concrete calculation to the stated goals;

- The determination of the boundaries of the application of economic-mathematical methods at various stages of a study;

- The construction of economic-mathematical and systems models of the functioning of processes;

- An economic estimation of accepted solutions with the account of extra-transport effect.
Statistical approach appeared at the beginning of the XX century, and development of quality management systems began from it. Now statistical controllability of processes and decision-making on the basis of the facts is the basic requirement, presented by international standards ISO 9000 to the quality system which can be executed because of introduction of statistical methods. The organization must establish adequate statistical methods for attestation of the acceptability of possibilities of process and production characteristics. Used in today's practice of the organizations statistical methods have wide application, and specific character of use depending on the element of the quality management system (table 2).

Table 2
Statistical methods, used in quality management
	Elements of the system of quality according to GOST R ISO 9001:2008
	Methods

	Responsibility 


	Descriptive statistics, sampling, the analysis of the time series

	Management of resources (an infrastructure, working environment)
	Sampling, the accuracy analysis of measurements, the analysis of faultness

	Designing and development
	Descriptive statistics, correlative and regressive analysis, factor analysis, the statistical simulation

	Custom
	Descriptive statistics, testing hypotheses, sampling, the factor analysis

	Identification of production and traceability
	Analysis of faultness

	Monitoring and control of the processes
	Descriptive statistics, experiment planning, the statistical establishment of admittance, the exact analysis of measurements, the statistical control of the processes

	Validation of the processes of production and the service
	Sampling, analysis of faultness

	Control of devices for the monitoring and the measurements
	Descriptive statistics, testing hypotheses, the analysis of time series, the analysis of faultness

	Control of the untrue production 
	Correlative and regressive analysis

	Input and output data for the analysis
	Sampling

	Internal Audits (checkings)of the quality
	Descriptive statistics, the statistical establishment of admittance, the statistical regulation of process, the analysis of faultness


The basic stages of statistical quality management include: statistical inspection; adjustment of the process; statistical control [4].

Statistical methods (for example, the diagram of Pareto, the diagram Isikawa, map of Shukhart) make it possible to reveal problems in the field of quality and to solve them, to define, which of them have casual or constant character.

The principal value of the statistical methods of production quality management in the organization is a creation of conditions for effective acceptance of the optimum administrative decision with the use of collected information between adjacent subdivisions in the organization and environment. Thus the major component of statistical management is the realization of corrective actions in a direction of organization’s improvement; otherwise the application of statistical methods will be useless expense of resources.

As it is noted by [5] there is one of problem of the Russian companies during introduction of quality management systems, which is called the passed stages of development of a quality management and, first of all statistical methods of quality management. 

In 1970 statistical methods of management became the part of the complex approach, on which complex control quality systems were based. The complex approach is characterized by the methods of quality management, that is, there occurs the organization of all workers, either all departments of enterprise, or all stages of the life cycle of production (service), which are involved. Quality management by the complex approach is based on continuous management cycle, quality securing and improvement, and it is based on ten principles: 

•
Orientation to the consumer; 

•
Buyer is the worker of the subsequent technological process; 

•
The concentration of resources on the most important question; management of technological processes; 

•
Management of the previous technological processes;

•
Standardization;

•
The introduction of management on the basis of facts (workplace observation, feature finding, output data, information gathering); 

•
Management of spread in values in the quality coefficient; 

•
Use of statistical methods.

This approach allows to consider economic, technological, technical, organizational and other aspects of quality management. Excluded one of the aspects of management can lead to the fact that the problem will not be completely solved.

Quality system, in conformity with standard ISO of a series 9001:2008 «quality management system. 

Thus, almost all functions of complex quality management system take place at realization of standards ISO 9000. 

The program- purposeful approach to quality management gives the chance to solve problems of the synthesis of mechanisms of achievement of the new goals within the limits of existing systems, to form new and also to improve management of the existing systems.
The Word “purposeful” underline orientation to the final result; a word "program" underline the organized whole of the actions, providing transfer of concrete system from the present in the future. The program- purposeful methods includes: gathering and information reservation about quality indicators; analysis of this information; development of the acceptances of operating decisions. 

The purposeful state of the quality management system in public corporation “Russian Railways” is directed toward:

- complete satisfaction of expectations and demands of consumers on the quality, safety, accessibility and choice of transport services;

- Conformity to modern standards and requirements with realized business processes for achievement of the purposeful level of quality;

- Liquidation of all cases of the violation of technology of the organization vehicular process, including those, which didn’t entail after themselves actual security violations;

- Organization of all technological and production operations with using of the system of inspection test of quality of production and services, which assigned by external partners, and adjacent subdivision in the company.

The consumption-cost approach was formed in the end of the 90’s for guaranteeing of production quality. It is based on two main principles [8]: first, this creation of conditions for cost reduction for the sum of productivity of use value; secondly, increasing degree of satisfaction of person’s needs at the expense of increasing in profit and quality of production. It organically enters into the component into the mechanism of economic relations between production and consumption, producers and consumers.

The components of the consumption -cost system of providing quality of production are the principles, placed in the international standards ISO of the series 9000. 
These systems provided two aspects
1)
Maintenance of needs and interests of company on the basis reaching and maintaining the required level of quality with the optimum expenses;

2)
Maintenance of needs and consumer requirements on the basis of the guaranteed assignment of the services of the required quality.

Therewith of consumption - cost approach is not always considered in quality management of transport production; therefore appears the additional expenses of resources. We have viewed consumption -cost approach based on the example of traveling economy as a whole on the network of the roads of the Russian Federation. So, in 2007 on the network of roads because of  breakdowns in the traveling technology, unsatisfactory organization of works, low qualification of personnel, disturbances of the technology of repair and disagreement of the actions of the workers of way with the participating services was over-exposed 208 "windows", on the whole for 338 hours, are delayed 507 trains by 435, 5 hours [9].

The value-labour approach based on the new direction of economic theory, which is the value-labour theory. The main principle of the theory is a "high quality – the low price". The approach considers savings on costs of the consumer in the time of realization of producer’s activity, i.e. interests of consumers are placed in the head corner pieces, and expenses of the producer and the consumer are considered.

 Conformably to the transport by "value" it is understood the degree of the necessity for its consumer, and a level of quality, i.e. the presence of the required characteristics (parameters) of quality and their values (quality indicators), which correspond to the expectations of consumers.

Value is characterized through the expected cost. Expected cost for the consumer is composed of the transportation, executed without the delays, losses and marriages. Given factors worsen the major indicators of transport production (timeliness, safety of transportation) and, as a result, value reduced, and transportation cost increases, in what are not interested neither the railway, nor client.

The consumer, taking into account the value of offered to him production and service in the market of transport services, will accept the final decision about it acquiring taking into account that, how real a cost of this transport production corresponds to future expenses.

For the producer the expected cost will mean: profit + expenses for a labour + material inputs + capital allowances + overhead charge.

Consumers (passengers, consignors) will acquire transport services, if they are satisfied by its value and cost. Thus, the satisfactoriness of consumer sd depends on the value of transport production z and its costs c, and it can be represented in the form: sd = z/c.

They are three situations considering mutual relations of the consumer and the manufacturer:

1) z = c, sd = 1. Neutral situation. In this situation the expectations of consumers were confirmed, and producers covered their expenses and obtained the planned profit;

2) z> c, sd> 1. The consumer is satisfied, thus producer was interested in obtaining of enormous profit at the expense of cost of production and services sales increasing, for example by granting of the firm quality level of transport service;

3) z <c, sd <1. The consumer is not satisfied and in most cases transportation can not be made; the transport company starts to lose the previously acquired consumers (clients).

The determination of quality interrelation with satisfaction of the needs of clients of railway transport is one of most complex problems, since needs are varied, dynamic, uneven in the time and in the space, indefinite and alternative.

The process approach is one of basic principles of modern quality control systems, directed on regular development and management of the processes, realized in the organization, i.e. under "process approach" is understood any work, which obtains input actions and which converts them into the output results. The majority organizations of a transport complex have strongly expressed functional structure of management, which is characterized by non optimal interaction of structural units. It leads to inconsistency of the actions, which are negatively acted on the activity of organization. In such cases, development of the transport organization, directed on achievement of flexibility and faster reaction to external and internal changes, it becomes difficult.

Exit from a current situation is "the combination" of processes of a quality management and control processes of organization. The decision of this problem is contained in the improvement of the management systems of organizations on the basis of the process approach to the management, whose essence consist of the following [10]:

•
Organization is a set of business processes and work, organized around them not production, and processes of its creation bring to organizations long-term success;

•
The potential of organization for an improvement of its indicators, which consists available possibilities of improving the business processes at the expense of overcoming of technical, information, organizational and other dissociation;

•
High quality can be reached; when that quality management system is completely integrated into management of system organization, if operative workers answer and feel them responsible for the quality of their processes.

The process approach to management allows obtaining structure, which activity is directed on constant improvement of quality of the final production and satisfaction of consumer’s requirements. For example, there is the process input for freight service, which is given for freight and the necessary information about transportation, which must be realized with the condition of transportation value maximization for the consumer. The output of the process is the transport production, value and cost, which defines demand for it by the consumer. Thus, the main purpose of the process is addition of value of product with the minimum expenses on each operation.

Standardized approach defines the normative base of rail transport, and is one of the most important components of federal systems of standardization. Standardization as the approach to quality management on transport provides [11]:

– Safety of production works and services for the environment, life, health and property;

– Technical and information compatibility, and also interchangeability of production;

– Quality of production works and services according to a world level of science development, engineering and technology;

– Traceability;
– Defensive capacity and the preparedness activity of the country.

 In public corporation "Russian Railway" actively passes the process of revision of former and introduction of the new regulating documents (in 2009 will be developed more than 80 key documents of railways work), as without standardization system introduction of modern methods of the general management in the company, and also for guaranteeing the positions of the concept of public corporation "Russian Railway" on development and introduction of corporate system of the quality management [12] is impossible. Also following world tendencies, in Company it is necessary to build effectively working hierarchy of the normative documents, beginning from the corporate standards. One high standard requirements should work in all daughter enterprises, dependent societies, extend on partners and suppliers, in order to cooperate with them in one level frameworks of quality and technologies [13].

Marketing approach provides orientation of control subsystems on the decision of any problems to consumer, in this case markeeter of transport enterprise try to find out opinions of the clients of company about the quality of service, to consider remarks and wishes. Orientation to the consumer should be accepted as the leading strategy, which for achievement any profits and market share should provide satisfaction of consumer and its loyalty.

Loyalty for the consumer in railway transport is composed of several factors, such as the quality of transport service, quality of the communications, image and reputation, opinions about the prices. Marketing approach should be used with the decision of any problem in any department of organization.

Marketing inspections on a railway transport, which were made up by professor V.G.Galaburda[14], showed that many goods owners on the first place put not a rate level, but the quality of services, i.e. terms and speed of delivery, their safety and safe keeping, complexity and other indicators of quality. Also researches showed the weak price elasticity of demand for transportations of mass cargoes on railways with its sufficient sensitivity to the measurement of quality service of clientele. Thus, the realization of the marketing approach on transport should promote:

- Improvement of the quality of operational work, quality of transport servicing of the company;

- Economy of resources at consumers (external and internal);

- Economy of expenses at realization of transportations for the account of realization of scientific and technological progress, perfection of management system, including quality management.

In the conclusion we will notice that each of the described approaches has its value at the quality management of transport production (services). In the present time according to the system approach all quality management system of railway transportation should be focused on the consumer, in that case, development of quality management system is accompanied by perfection, when there is the process of changes, which promotes increasing of its productivity. Therefore the modern quality management system, both the transportations, and transport services should fulfill following requirements:

-To be the planned and organizational process, directly connected with the acceleration of scientific and technological process;

- To cover all cycle of transportation process (a preparation stage of production, the fulfillment of transportations, quality control);

- To be based on the system of standards of enterprise, developed according to the state and branch standards.
The process approach to transportation process and servicing process is necessary at quality management of transport services, also important to observe such principle  as "high quality – low price", so as the branch would be competitive, and consignors of goods did not leave on other types of transport (for example, water).
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