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Selection of a rational degree of specialization
of Russian companies involved in construction
of nuclear power plants in foreign countries

Specialization is one of the forms of social division of labour which is expressed in the concentration of
construction companies on performing homogeneous types of work or erecting construction facilities having
the same function. Forms of specialization play an important role in the construction process arrangement.
Their economic efficiency, which is expressed, first of all, in the increase of labour productivity, rises with
the narrowing of the range of works performed and a freer exchange of resources. Four forms of specialization
are developing; they are industry-specific, subject or object — focused, technological and sub-industrial ones.
Industry-specific specialization provides for the identification of companies specializing in the construction
of certain buildings and structures for certain industries of the national economy. Such specialization exists at
the level of ministries.

Subject-focused specialization means the foundation of corporate entities specializing in the construction
of buildings and structures having common volumetric and structural modules (for example, construction of
nuclear power plants (NPPs), transport infrastructure facilities, etc.). Such form of specialization develops at
the level of large construction companies, development companies.

Technological specialization is characterized by the orientation of construction units on performance of certain
types of works, that are similar in terms of technology and arrangement, as a result of which a certain stage
of construction is completed (for example, construction of the reactor compartment at a NPP, auxiliary reactor
buildings, a turbine building, that encompass concreting, finishing, heating installation works, etc.). This form was
developed at the level of specialized construction companies, production flows, and construction sites.
Detailed specialization is the breakdown of the overall construction process into a number of specific processes
and concentration of work performance in separate units (for example, production of building structures at
reinforced concrete plants; manufacturing of assembly parts at the sites of construction companies; installation
of building structures, brick and masonry on assembly sites) which ultimately contributes to the transformation
of a construction site in the assembly area. Detailed specialization develops at the level of specialized units,
teams and gangs.
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THE GENERAL PART

uring the construction of NPPs technologi-
Dcal specialization was frequently applied

mechanized excavations, construction and
installation work, installation of building structures,
performance of sanitary, electrical, finishing, road
and other types of construction work, as well as
equipment installation. From this point of view,
technological specialization is the most effective
instrument. At present, the greatest economic ef-
fect is obtained by the corporate participants in
NPP construction, that use this principle in their
operations.

At the same time, the process of specialization
can have a number of negative aspects. The great-
er the degree of specialization, the larger (1)
the number of independent corporate participants
of construction, (2) the number of units and exter-
nal relations due to cooperation, which ultimately
worsens the quality of project management and
economic performance, causes employees to
waste time on communication between depart-
ments. Therefore, there is a need to determine
the rational level and optimal degree of specializa-
tion of companies and subdivisions specializing in
technologies or subjects.

The level of specialization characterizes
the enlargement of homogeneous construction
work, performed by excluding homogeneous and
technologically related works (or certain types of
construction) from the general activities of con-
struction companies and assigning them to sepa-
rate specialized units. The creation of these large
homogeneous work performance units promotes
further division of labour, separation of work, and
assignment of its performance to newly estab-
lished specialized companies or units, which
means further degrees of specialization. This pro-
cess is division of aggregated works or types of
construction into components. The conditional
limit of technological specialization division is
the performance by a particular construction com-
pany of only one type of work (concreting, finish-
ing, electrical, plumbing work). Assessment of
the degree and selection of the rational degree of
specialization helps to further increase the effi-
ciency of construction companies and their units.

A NPP project is a set of interrelated activities
designed to achieve goals within a given time and
budget. A set of interrelated elements and links
between them, representing a “tree” of product-
oriented components represented by equipment,
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work, services and information, determine the structure of such
a project'2.

In case of implementation of an NPP project, the level of spe-
cialization depends on the project participants, degree of their
specialization, while the distribution of functions and responsibili-
ties depends on the nature, type, scale and complexity of the pro-
ject, as well as the phases of its lifecycle.

NPP project functions are clustered depending on manage-
ment by project objectives; time management, cost management,
quality management, risk management, contract management,
project participant and personnel management, relationship and
information flow management.

NPP project management is the art of leadership and coordina-
tion of human, financial and material resources using modern man-
agement methods and techniques, organizational forms of produc-
tion and construction focused on the achievement of project results
in terms of the composition and scope of work, cost, time, quality
and satisfaction of project participants.

Development of specialization of construction companies
should not be an ultimate goal, but a means ensuring the most ex-
haustive use of achievements of modern construction science and
technology to ensure the best engineering and economic perfor-
mance of specialized organizations, including higher productivity,
lower cost of work, maximum profit, and less time lost [1, 2].

THE MAIN PART: ANALYSIS OF FOREIGN PROJECTS

In the current environment, the concept of international con-
struction or construction in foreign countries as an activity carried
out by a construction company(contractor) outside of its own coun-
try, has been transformed into a broader concept. Participation in
a large-scale international investment and construction project,
includes one or more constituents implemented with

the participation of foreign companies, such as the performance of
construction and installation works, delivery of materials and equip-
ment, provision of design and project management services, as
well as fundraising services®.

Over the past decades, there has been a steady growth in in-
ternational construction through the implementation of major infra-
structure projects in developed and developing economies. Ac-
cording to the forecast, made by PricewaterhouseCoopers, by
2030, the amount of construction products in the world will grow
by 85%. Revenues of major international construction companies,
such as Actividades de Construccion y Servicios (Spain);
HOCHTIEF AG (Germany); China Communications Construction
Group Ltd. (China) and others, generated abroad, are estimated at
tens of billions of euros®.

One of the largest Russian corporations ROSATOM imple-
ments investment projects abroad (Table 1).

The Russian Federation ranks the first global NPP developer
abroad, implementing projects, as it builds power units in Europe,
Middle East and North Africa, as well as in the Asia-Pacific region. In
the international nuclear power construction market, Russia is repre-
sented by the engineering unit of Rosatom State Corporation, which
encompasses leading design and engineering companies of the in-
dustry: Atomstroyexport JSC, Atomenergoproekt JSC and others.

Implementation of NPP investment and construction projects
abroad has a strong potential in terms of increasing the exportation
of the nuclear power industry, taking into account the global situa-
tion, national competitiveness and current market positions.

The development of the global NPP market represents the evo-
lutionary expansion of nuclear power generation in the countries
that have experience in NPP operation and involvement of
the “atomic energy club” newcomers. About 50 countries are con-
sidering the commissioning of their first NPP. There are about 160

Table 1. Foreign projects of Rosatom, the largest Russian company [3]

Russian project ) . . -
. .p ) Project country Major projects Investment amount, billion US dollars
participant
Belarus Belarusian NPP 12.00
Finland NPP Hanhikivi 6.5-7.0
Hungary NPP Paksh-2 10.00
Turkey NPP AKKUYU 20.00
Rosatom State
. Iran NPP Bushehr 35
Corporation
China* Tianwan NPP 1.3
India* NPP “Kudankulam” 2.1
Egypt NPP EI Dabaa 20.00
Bangladesh NPP Ruppur 11.00
* Supply of nuclear and turbine island equipment
1 Town Planning Code of the Russian Federation (as amended on April 24, 2020) : Federal Law No. 190-FZ: [adopted by the State Duma on December 22, 2004: approved by
the Federation Council on December 24, 2004]. URL: http://docs.cntd.ru/document/901919338
2 Civil Code of the Russian Federation (Part Two) (Articles 454-1109) (as amended on April 28, 2020) (version effective from June 26, 2020) : Federal Law No. 14-FZ: [adopted by
the State Duma on December 22, 1995]. URL: http://docs.cntd.ru/document/9027703
3 STO NOSTROY 2.3386-2013. Organization of civil engineering operations. Industrial construction. Reconstruction of buildings and structures: company standard: introduction

date March 15, 2013. National Association of Builders. Official edition. Moscow, National Association of Builders, 2015; 109.

4 NPP construction abroad. URL: tations_projects/perspektivy-sooruzheniya-rossiyskikh-aes-za-rubezhom
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Fig. 1. Number of reactors under construction in 2019

new NPP units in the world that pass through various stages of
project planning [4].

The Engineering Division of Rosatom State Corporation, head-
ed by ASE IC JSC, has strong competencies in the management of
construction of complex engineering facilities. At present, this En-
gineering Division specializes primarily in the construction of high-
capacity NPPs in the Russian and international markets. At the mo-
ment, the Engineering Division of ROSATOM is the global nuclear
engineering leader, and its share of the global NPP construction
market is, at least 30%. It is active in Europe, Middle East, Asia,
North Africa, Asia, and the Pacific region [5].

The Russian projects include Novovoronezh NPP-2, Rostov
NPP, Kursk NPP-2, Leningrad NPP-2. About 80% of revenues, ob-
tained by the Engineering Division, are generated by foreign pro-
jects.

The project customers are countries seeking to diversify
the sources of energy and obtain cheap electricity.

Besides the construction of high-capacity NPPs, the Engineer-
ing Division of ROSATOM provides project management services,
design, equipment supply [6-8].

One of strategic goals of Rosatom State Corporation is to in-
crease the share of construction of high-capacity nuclear power plants
in international markets, and the prerequisite is the unconditional per-
formance by the Engineering Division of its contracts within the pre-
set parameters. Compliance with NPP construction deadlines and
costs, both in terms of current and future projects, is an absolute prior-
ity for the company. Achievement of this goal is ensured by:

» continually improving operational and project management

processes;

 application of effective digital tools and information systems

throughout the lifecycle of the project, — from pre-contract
works to NPP commissioning;

 quality improvement at each stage of NPP construction;

* development of the key staff.

L]

® Number of Reactors

In addition, among the strategic objectives of the Engineering
Division, as well as of ROSATOM as a whole, is the reduction of
production costs and timing of NPP construction processes.
The company’s task is:

eto deliver NPP projects that are competitive in terms of

the cost per kW of installed capacity and LCOE;

e to design and implement NPP construction projects within

pre-set cost parameters [9—11].

CONSTRUCTION ARRANGEMENTS: THE CASE
OF THE AKKUYU NPP PROJECT

AKKUYU NUKLEER ANONIM SIRKETI, part of ROSATOM, will
build NPP AKKUYU (Akkuyu) in Mersin province.

May 12, 2010, an agreement was signed between the Govern-
ment of the Russian Federation and the Government of the Repub-
lic of Turkey about the cooperation in the construction and opera-
tion of a nuclear power plant at the Akkuyu site in the Republic of
Turkey.

On April 14, 2015, the “first stone” was laid at the site of the fu-
ture construction of the NPP Akkuyu hydraulic engineering facili-
ties.

On April 02, 2018, Turkish Atomic Energy Agency issued a Li-
cense for the construction of NPP Akkuyu Unit 1.

On April 03, 2018, the Akkuyu NPP construction commence-
ment ceremony was held with the participation of President of
the Republic of Turkey Recep Erdogan and President of the Rus-
sian Federation Vladimir Putin.

NPP Akkuyu is the first project in the history of the nuclear in-
dustry implemented according to the BOO (Build — Own — Operate)
model. According to the BOO model, the NPP supplier acts as an
investor and co-owner of the future NPP. The company (Akkuyu
Nuklear), supplying the technology, stays in the project throughout
its lifecycle, providing financing, construction and operation tech-
nologies, training local personnel, developing industry-specific



HeaBmXnMMOoCTb: 3KOHOMUKA, ynpaeneHune

MexayHapoHbI Hay4HO-TEXHUYECKUIA XXypHan

OTEYECTBEHHbIii U 3APYBEXHbIi ONbIT

\ J .l_ ;' - ‘._. i “'}‘i - I-\

Fig. 2. NPP Akkuyu construction site, Turkey, 2022
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competencies of local specialists, participating in risk and respon-
sibility sharing in terms of the sustainable development of the pro-
ject and its commercial success.

The total cost of the investment project will be ~$ 20 billion,
which includes the upfront costs of NPP construction, financing
and waste management. This is the largest foreign investment in
the Republic of Turkey.

NPP Akkuyu is based on a project similar to the NvNPP-2 refer-
ence project in Novovoronezh, Russia. NVARS-2 is currently oper-
ating at 100% full capacity. “Lessons learned” from NvNPP-2 help
to design and construct a nuclear power plant in Mersin province.
The industry practice of working with “lessons learned” is applied
in the design and construction of NPP in Russia and abroad to
avoid the same mistakes and inconsistencies in the present.

Akkuyu Nuklear Anonim Sirketi is the customer, the applicant for
the necessary licenses, and the future operator of NPP. The key pro-
ject contractor is TITAN 2 IC ICTAS INSAAT ANONIM SIRKETI, which,
in turn, enters into contracts with subcontractors, designers and sup-
pliers. Some of them are CONCERN TITAN-2 JSC, Atomenergo-
proekt JSC, Atomenergomash JSC, and OKB GIDROPRESS.

TITAN 2 ICICTAS INSAAT ANONIM SIRKETI, is the key contrac-
tor for the construction of the plant; this company is responsible for
site preparation, construction and installation works, development
of working documentation and supply of all necessary materials
and equipment (excluding long lead items) for all nuclear and tur-
bine island facilities, the power generation complex and all ancillary
facilities, as well as construction of buildings and roads, laying util-
ity and engineering networks, design and supply of control and
measuring equipment, landscaping and landscape design.

The Akkuyu construction site will include infrastructure and
temporary buildings and facilities at a cost of ~ 800 million dollars.

As of September 2022, about 20,000 people were working on
the construction site every day. More than 400 companies are in-
volved in the project, about 80% of them are Turkish companies.

The nuclear power plant consists of a complex of general station
buildings and structures, nuclear and turbine island buildings, includ-
ing the reactor building, the turbine building, the emergency control
room building, fresh and used nuclear fuel storage buildings. 260
buildings and structures (including tunnels and overpasses) must be
constructed and commissioned as part of the first power unit of
the plant. The plant will have 3,900 operating employees.

THE RESEARCH PART

For the purpose of construction of a large power generation
complex, evaluation of the optimal level and degree of specializa-
tion was conducted using the case of NPP Bushehr. NPP Bushehr
is constructed by the general contractor and about 30 subcontrac-
tors. The performance of three construction companies was ana-
lyzed. Akkuyu performed monolithic concrete pouring.

In these companies, the level of specialization Lg has almost
reached its limit value over the last 8 years; it is 92-96% on aver-
age. In this regard, the planning of a further increase of Lg in-
volves certain difficulties. For a more objective assessment of
the level of specialization, it is advisable to use the indicator “de-
gree of technological specialization” Dgy, characterizing the share
of the main types of work in their total amount, if performed by
the in-house personnel. The value of Dg; can be calculated using

the formula:
D, =0.01,[3 (-0, (1)
i=1

where n is the number of i-x processes of the main types; Q is
the specific weight of the i-th process in the total amount of work in
value terms; Q is the arithmetic mean value of specific weights of
all processes.

#4 /2022
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Value Dgy varies in the range 0 < Dgr < 1, and its rational value
depends on several factors: specialization, conditions of activity of
specialized subdivisions, work performance arrangements, etc.

Data on changes in the degree of specialization broken down
by the years of construction are shown in Table 2.

Table 2. Degree of specialization

The company | 2015 2016 2017 2018 2019 2020

Bel NPP 0.44 0.502 | 0.503 | 0.526 | 0.568 | 0.810

Akkuyu NPP 0.72 0.84 0.87 0.90 0.92 0.95

Busher NPP 0.48 0.606 0.74 0.75 0.82 0.84

Analysis of the main engineering and economic indicators of in-
dustrial and economic activities of the companies in question for
the same period shows that all three companies exceeded the annual
targets for the amount of construction and assembly work, production,
cost and profit. At the same time, monthly graphs of the actually per-
formed construction and assembly work shows that the basic princi-
ples of construction, such as uniformity and rhythm, were violated in
these companies. Hence, during the last months of a quarter, a six
months’ period and a year, the amount of work performed was 1.5-2
times higher than the annual average. Given that the number of teams
in construction units remained the same, such facts indicate the pres-
ence of significant untapped reserves for the further improvement of
the arrangement of the NPP construction process.

Practice shows that the availability of reserves is caused by time
losses at the “junctions” between the main types of work due to com-
plicated cooperation links. External time losses are caused by un-
timely provision of work front, design and estimate documentation,
equipment; internal losses are caused by untimely delivery of materi-
als, failure to provide vehicles and mechanisms, violations of the la-
bour discipline.

Time losses (Table 3) are equal to the annual under-perfor-
mance of construction and assembly works by almost 100 millio.ru-
bles.

Numerous possible options for the development of engineering
specialization within a conditionally closed system (which is a set
of construction companies engaged in the construction of NPP)
and the need to choose the most optimal boundary values of Dg; at
which the best engineering and economic indicators are achieved)
require a substantiated approach to the problem under

consideration. The impact of various factors on the degree of engi-
neering specialization can be simulated using the economic statis-
tical method, or identification of correlation relationships between
the degree of engineering specialization of construction units and
criterial indicators of their activities in a past period.

Such indicators are usually taken as the cost of building and
assembly jobs, labour productivity or a set of indicators (cost price
and profitability, labour productivity and profitability level, etc.). In-
deed, a degree of engineering specialization contributes to
the growth of labour productivity and reduction in the cost of works.
However, along with positive results there are undesirable conse-
quences of specialization, in particular, higher losses of time and
resources at the “junctions” between the main types of work (or
engineering operations) due to the higher complexity of coopera-
tion links and lower reliability of construction management. There-
fore, there is a need to consider the influence of Dg; not only on
labour productivity B and level of profitability P, but also on time
losses TL at the “junctions” between the main types of work per-
formed by various construction organizations (departments).

The studies, conducted in other branches of construction, indi-
cate that the relationship between the performance of construction
units and Dgy is approximated by the parabolic dependence (a sec-
ond-order parabola):

B=a, +B,Dg; +C,D;m?;
C=a,+B,Dg +C,Dsm*; @)
TL=a, +B,Dg +C,Dsm>.

The nature of these dependences allows to identify a certain
zone of rational boundary values in which at the highest labour
productivity, relatively low Brg ,,; cost of works and losses of time
are possible.

The problem of determining the rational degree of engineering
specialization can be solved graphically (Fig. 4, 5).

The graph (Fig. 4) shows dependences between the cost-
effectiveness of labour productivity, time losses and the degree of
engineering specialization at Bel. NPP, UEM and DAEM compa-
nies. As the analysis shows, the degree of engineering specializa-
tion of each company depends on the number of items of work
performed, the number of employees, as well as the characteristics
of the so-called range of each company. The range is understood
as the zone of optimal values of the functions characterizing loss of
time, labour productivity and profitability level within the boundary

Table 3. Time losses during the construction of nuclear power plants from 2015-2020

" é Labour productivity, thousand rubles/year Profitability level, % Time loss, %

> § Bel NPP Akkuyu Busher NPP Bel NPP Akkuyu Busher NPP Bel NPP Akkuyu Busher NPP
2015 11.9 16 10.3 26.1 12 74 37 41 9
2016 13.3 214 1.7 27.2 14.8 8.6 37 3.9 8.7
2017 15.3 22 14.7 27.7 15 8.2 3.6 37 9.1
2018 15.6 23.1 16.8 20.6 15.5 75 3.1 39 10.4
2019 15.4 19.6 13.9 20.1 15.4 741 4.3 4.1 10.8
2020 15.9 23.2 16.5 20 15.1 7 4.9 42 10.8
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Fig. 4. Dependence of labour productivity B, profitability level P

and time loss TL on degree of engineering specialization Dg: — for
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values of Dgr. This zone is also a rational zone for the number of
types of work performed by the construction company. For exam-
ple, for Busher, zone Dg; is rational (0.85—-0.93).

The results of the analysis have revealed the following regular-
ity: some rational degree of specialization corresponds to the most
effective engineering and economic characteristics of the building

| <
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Fig. 5. The regularity of bifurcation, used to analyze the activity
of construction companies: 1 — productivity (output); 2 — economic
effect; 3 — profit; 4 — profitability; 5 — cost price; 6 — time loss

unit. This general law was called “the law of bifurcation”. This regu-
larity can be used to analyze the activity of building companies
(Fig. 5), as it demonstrates a strong correlation between engineer-
ing and economic indices with the optimum degree of specializa-
tion. Those indices, which do not depend on Dgy, although they
show secondary factors, do not follow this regularity.

THE FINAL PART

Fig. 4 shows that some indicators (output, profit, profitability, cost
of work, loss of time, economic effect) correspond to the best degree
of specialization. If we plot the values of engineering and economic
indicators on the general graph in the coordinate system, it will show
that all the extremums of the functions will be located in the same
zone for a certain degree of specialization. Each curve has a zone of
the most favourable indicators for a construction unit, in which
the output, profit, minimum time losses, etc. are the highest.

The degree of engineering specialization increases with a de-
crease in the number of types of work assigned to one specialized
company, as well as with an increase in the amount of work of one
type performed at one site. Hence, dependencies, shown in Fig. 1,
make it possible to predict the recommended degree of specializa-
tion for construction and installation companies to achieve maximum
output, profitability and minimum time losses. This approach makes
it possible to improve the engineering and economic performance of
NPP construction companies. It is no coincidence that the degree
of specialization has increased by 3 times over the last 8 years at
the relatively constant level of specialization in the course of NPP
Bushehr construction.

The proposed approach to choosing a rational degree of spe-
cialization makes it possible for the construction units to plan this
indicator for five years, a year, a quarter to assess the economic ef-
ficiency of specialization depending on its growth. Among other
things, achievement of the best degree of specialization, also de-
pends on the potential of the team, because setting reasonable
boundaries Dgy is important not only from the economic, but also
from the social point of view.
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Bbi60op paumnoHanbHOW rny6uHbI
cneunanusaumm pocCUNCKUX KOMMNaHUN,
y4YacTBYHOLUMX

B cTpoutenbcTee AJC 3a py6exom

Cneuvanusaumss — 3T0 ofHa 13 hopM O6LLIECTBEHHOrO pasgerne-
HYS TpyOa, BbIpaXatoLLasics B COCPEOOTOHEHNN CTPOUTENBHbBIX Op-
raHvM3auuin Ha BbIMOSIHEHNE OOHOPOLHBLIX Pa6oT MW BO3BELEHUE
06BEKTOB OMHAKOBOIO HasHadeHuss. DopMbl crieumanms3aumm ur-
patoT BaXKHYHO poJib B OpraHu3aumm npom3soacTea. Vix skoHomuye-
cKasi ahPEKTMBHOCTb, Bblpa)KaroLLiasics B NEPBYIO 0Hepeb B MOBbI-
LLIEHMN NPOU3BOAUTENILHOCTY TPyAa, BO3PACTAET MO MEPE Cy>KeHUs
HOMEHKIIATypbl BbINOJHAEMbIX paboT 1 0O6ECTIEHEHNS B paccMaTpu-
BaeMOM Creunannu3vpoBaHHOM MnogpasneneHnm 6onee cBOH60AHO-
ro o6mMeHa pecypcamu. PassuBatotcs 4eTbipe chopMbl cneumanu-
3auumn: oTpacneBas, NpeaMeTHas (06bekTHas), TEXHONorm4eckas m
nogetanbHasi.

OTpacneBas cneumManusaumsi npefycvaTpuBaeT BblaeneHue op-
raH13auwii, CrieumanMavpyoLLXC Ha CTPOUTENLCTBE ONpeperieH-
HbIX 30aHWUIA U COOPYXXEHWI [Nt OTAENbHbLIX OTpacrei HapogHOro
X03sicTBa. Takas crieumanvaaums CyLLecTByeT Ha YPOBHE MUHU-
cTepcTBa.

Mog npeameTHOM cneuuanu3auuen MOHMMAETCH CO3OAHWE XO-
3ANCTBYIOLLMX CYOBHEKTOB, CMELManv3vpPYIOLLIMXCA Ha CTPOMUTESb-
CTBE 3[aHVA U COOPYXEHWW, MMEIOLMX obLume O6BEMHO-KOH-
CTPYKTVBHbIE MoZynu (Hanpumep, ctpoutensctBo ASC, 06LEKTOB
TPaHCNopTHOW MHAPPACTPYKTYpPbI 1 Ap.). PassuBaetcs Takas hopma
cneumannaauym Ha YpoBHE KpPYMHbIX CTPOUTENbHBLIX KOMMaHWiA, ae-
BEJIONEPCKNX KOMMaHWN.

TexHonorn4yeckas cneumanu3aums xapakTepmayeTcs opueHTaum-
€l CTpouTenbHbIX NoApa3aeneHnii Ha NPON3BOLACTBO ONpeneneH-
HbIX BUOOB paboT, 06bEOMHEHHbIX TEXHOMOTMEN N OpraHu3aumen,
B pe3ysnbraTe BbINOIHEHUSI KOTOPbLIX 3aBEpLLAETCS ONpefeneHHbIn
aTan cTpouTenbCTBa (Hanpumep, ans ASC Bo3BeEeHNE PeaKTOPHO-
ro OTAENeHWs, BCOMOraTeslsHoro 34aHusi peakTopa, 3haHus Typ-
6UHbI — 6ETOHHbIE, OTAENOYHbIE, TEMNOMOHTaXHbIE PaboTbl U T.1.).
Ota chopma nonyyuna passBuTve Ha YPOBHE CMELMaNIM3NPOBaHHBbIX
CTPOMTESBHBIX KOMMaHWUIA, NPOU3BOACTBEHHbIX MOTOKOB, Y4aCTKOB.

Mon nmopeTanbHOW cneuvanu3aumen NoHVMaeTCsl pacyiieHeHve
YKPYMHEHHOrO CTPOMTENBHOMO MpoLecca Ha psg YacTHbIX MpoLec-
COB 1 COCpPEefdoTOHMEHNE NPOU3BOACTBA B OTAENbHbIX nogpasgene-
HUSAX (Hanpumep, MPOM3BOACTBO CTPOUTENbHbIX KOHCTPYKLMA Ha
3aBOAaXx Xene300eTOHHbIX U METaMIMHYECKUX KOHCTPYKUWKA, 0060-
POYHBIX AeTanen — Ha MONMroHax CTPOUTESbHbIX KOMMaHWI; ycTa-
HOBKa CTPOUTENbHbIX KOHCTPYKLUMIA, KUPMWYHAA U KaMeHHasa Knag-
Ka — Ha MOHTa)XHOM y4acTKe), YTO B KOHEYHOM CHETe Cnoco6CTByET
NpeBpaLLEHNIO CTPOUTENBHOM MNOLLAAKM B MOHTaXHy0. Pa3BuBa-
eTcs nogetanbHas creumanM3aums Ha ypoBHE Cneumann3npoBaH-
HbIX mogpasgeneHun, 6purag, 3BeHbEB.

KnroyeBble crnioBa: TexHororndeckasi crieymanvsayus, rnyovHa
crieymanusauymy, yripasneHve rpoektom ASC, MK «Pocatom», Xu3-
HEHHbIV LUmki ripoekTa, ASC «AKKyH0»
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