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ABSTRACT

In the beginning of its development, each new technological mode uses available
infrastructure, traditional energy carriers, and stimulates their subsequent expansion.
At technological mode alteration the standardization, being one of the most important
tolls for creation of new infrastructure, also changes its role, its objects and methods.
The current classification system of standards is flat and highly ramified, therefore the
direct connection between standards and rapid response to requirement changing are
impossible. How to change the classification system of standards, designed to manage
regulatory documents in modern conditions.
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1. INTRODUCTION

The development of economic relations in conditions of tough competition between separate
manufacturers and whole countries at mandatory goods and services price reduction has
stimulated informational technologies development and wide-spread occurrence. Nowadays,
various terms are used for this phenomenon: “new technological mode”, “digital economy”,
“API1 economics”, “application economics”, etc. In Russia the term “digital economy” is the
most often used one. In specialists’ opinion the ways, leading to implementation of
technological mode alteration concept itself — creation of digital economics — are quite
different. However, each of them considers deep integration of informational and
telecommunication technologies with real economical processes of one or another country
only in case of global regulations, rules and standards observation [1].
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2. TOPICALITY AND SCIENTIFIC IMPORTANCE
In the beginning of its development, each new technological mode uses available transport
infrastructure, traditional energy carriers, and stimulates their subsequent expansion in
conditions of production output blistering increase. Later on, in the course of the next
technological mode development a new infrastructure type is created and the transfer to new
types of energy carriers is executed [1].

At technological mode alteration the standardization, being one of the most important tolls
for creation of new infrastructure, also changes its role, its objects and methods.

3. RESEARCH OBJECTIVE

Let’s trace dynamics of modern standardization development at different stages of technical
and economical development of the society (see Table 1) [4].

Table 1 Change in standardization when changing the technological structure of society

Technological mode Time period Standardization level Achievements of
characteristic technological mode
| 1785-1835 Elements of standardization Mechanization of
promotes agglomeration and factory
mechanization of production
production
1 1835-1880 Elements of standardization Growth production scale
® promotes growth of
8 production scale
TEU Il 1880-1930 National standardization and Centralization of
% National standards had been bank and financial
TO:. forming capital
c
§ \% 1930-1970 International standardization and Mass and batch production
= (1930-1990) international standards had been
forming
\ 1970-2010 Standardization is used to solve Individualization of
(1990-2035) social problems. production and consumption
Harmonization of standards
requirements

Originally, separate elements of standardization were used mainly in the industrial area,
promoting growth of the output scale and mechanization. By the beginning of XIX, national
standardization systems have been formed in the countries with developed industry, which
promoted creation of large scale and batch production within its country. The following step
of standardization development was the creation of international standardization
organizations. The role of standardization in this period is well described by the slogan of
standardization of the year 1992: “International standards are the key to opening markets”. At
the boundary between XX and XXI centuries apart from the industrial area the wide use of
standardization for society social problems solution started, which was evidenced in
standardization slogan of those times: “Standards unite the world” or “Standards create equal
possibilities”. The expansion of cooperation scale in the modern world requires harmonization
of requirements of national and international standards in all area of human activities, and it
was the next step to the development of standardization. The harmonization of standards
promotes mutual understanding of the information, contained in the standards of different
countries, and bringing requirements of the standards into compliance with general
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regulations, related to product interchangeability, test results approval, safety and other
aspects of cooperation. This message is reflected in the slogan of the International Day of
Standards, 2018: “International standards and the fourth industrial revolution”. In their
traditional message, the Managers of three leading international standardization organizations
— IEC, I1SO and ITU — notice, that “Nowadays, the standards will fulfil the key role at
transferring to the new epoch”. The slogan of the Day of Standardization, 2019: “Video-
technology standards create a global platform”.

In conditions of rapidly changing requirements, determined by the development of
informational and digital revolution, the necessity of evaluation and of changing, if needed,
extreme number of various standard provisions appears.

Maybe, exactly that is why today the most important performance of work in the area of
standardization is the term of new standard approval.

Fundamentally, the standards are the documents, which contain the ultimate expression of
priceless knowledge and experience, cumulated with time and time proven. In conditions of
informational and digital revolution the period of validity of the data, collected in the
standard, reduces, and the number of the documents increases. It is impossible to accelerate
continuously the pace of reviewing standards, approving new standards, requiring increasing
volume of scrupulous technical activities, namely: systematization, optimization, and mutual
coordination of the requirements. In order to delegate this large work to a machine, the
specialists in the area of standardization shall initially develop an algorithm of development of
a standard and making alterations to current standards, which will correspond to digital
economics objectives and aims.

4. THEORY

In the opinion of the standardization area leading specialists, the standardization system may
be referred to the class of multipurpose ergatic systems, determining interaction of labour
subject and object, and in more expanded form this is the system “man-machine-environment-
society-culture-society” [4,7]. In conditions of quite rapid changing of ergatic system
elements, caused by the informational and digital revolution, which is ready to overtake all
types of human activities, the system qualitative changes are inevitable.

The standardization purposes and functions are implemented through the regulatory
documents, valid in the area of standardization and, in the first instance, through the created
system of regulatory data classification. Nowadays, the classification system, approved within
the All-Russian Classifier of Standards (ARCS), which represents the complete genuine text
of the international classifier of standards, describes structurally the national database of
standards, valid in the Russian Federation. The document was firstly developed and
implemented by ISO in 1993, and today the revision of the year 1996 is valid. This
international classification is designated to comprise all sectors of economics, all spheres of
human activities, where the standards, determining regulations and requirements to various
objects, are used.

If talking about the classifier, we are dealing with the hierarchical structure, based on
different sections. In total, 99 sections are formed with accountancy of the reserve. All
information has three levels of subordinance: sections, groups and subgroups (see Figure 1).
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Figure 1 The hierarchical structure of the all-Russian standards classifier

5.STUDY RESULTS

Let’s consider interrelations of the requirements of standards through the structure of the All-
Russian Classifier of Standards at the example of current standards for pipe products. The
total number of currently valid standards amounts to 153. The most number of them refers to
the section 23 of the All-Russian Classifier of Standards “Hydraulic and Pneumatic Systems”
— 113 standards and almost 74% of the total number of standards (see Figure 2).

other sections
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section 77_ 9% [ 2%
6%
section 75
5% N
section 73/%

4%

section 23
74%

Figure 2 Distribution of current standards for pipe products by sections of ARCS
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It shall be mentioned, that all 113 standards enter into the group 23.040 — Pipelines and
their components. Inside the group the standards are distributes into several subgroups,
provided in the Table 2.

Table 2 Distribution of existing standards within section 23 of the ARCS

Subgroup Designation Subgroup Name Number of Standards
Adopted before Adopted
1999 since 2000

23.040.01 Pipelines and their components in general - 1
23.040.10 Steel and cast iron pipes 43 28
23.040.15 Non-ferrous metal pipes 9 12
23.040.20 Plastic pipes - 18
23.040.60 Flanges and couplings connections. - 2

The most number of “other” standards refer to the following sections: 77 — Metallurgy, 75
— Extraction and processing of oil, gas, and allied manufacture.

Among the standards, describing requirements to the pipe products, quite non-significant
number of standards refer to the following sections: 19 — Tests, 17 — Metrology and
measurements. This circumstance gives an idea that mutual coordination of the requirements
and complex standardization in the area of tests and measurements comes through sequential
references in all 153 standards, describing requirements to pipe products.

This presupposition illustrates well the image of reference distribution, there are already
hot-deformed references. The Specifications (All-Russian Classifier of Standards 23.040.10).
In total there are references to 56 standards in this standard (Figure 3).

Figure 3 Distribution of standards referenced in GOST 32528-2013 by subgroup of the accepted
classification of ARCS

The most number of references ~ 80% are referred to the section 77 — Metallurgy.

In order to clarify the situation we will consider one of 56 standards, specified un the
section of regulatory references GOST 32528-2013, describing the products from cast iron
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and steel from the group 77.140 — GOST 4543-2016 Metal products from constructional alloy
steel. Specifications.

GOST 4543-2016 contains regulatory references to 50 standards, to 11 of which there are
already references in GOST 32528-2013. 15 of remaining 39 references relate to the
procedure of testing and measurement. Therefore, we can conclude that the requirements to
testing and measurement procedure reveals sequentially at transferring from the standard,
determining requirements to the products, further to the standards, determining the material,
equipment and other requirements, for which there are references in this standard and so on. If
we get lower by one more level of the references and consider the standard, specified in the
references of the standard GOST 4543-2016, we can mention appearance of 33 more
standards, not specified earlier, which enter into the groups 17.040 and 77.040 of the valid
classification. So it is obvious that simple making alterations to the current standards or
approval of a new standard represent labour consuming and long-lasting procedure of
subsequent coordination of requirements and the current system of classification of standards
doesn’t simplify it.

6. CONCLUSION

Today the structure of valid standards represents the plain and extremely subdivided system.
The relations between the standards (system elements) bear exclusively subsequent nature,
which leads to document doubling, aiming to reservation of all related requirements. The
rigidity and planeness of this system ensures high level of authenticity of information
management, and effectively works at non-significant changes, made to the regulatory
documents at the same time [6]. Apparently, it is time to search for new standardization
solutions. It makes sense to consider other mechanisms of mutual coordination of the
requirements, basing on a new multi-level structure, provided with thematic databases and
possibilities of digital technologies. In other words, it is required a good debut idea, which
will allow to reserve and multiply the data, comprising national and international domain, and
create new possibilities for handling the data, contained in the standards.
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