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SUMMARY

Bachelor paper topic: Evaluation of resource management in the organization
by using data of LCC TerPolymerGas”.

Bachelor paper consists of 52 pages, 9 figures, 15 tables, and 25 references.

The object of investigation is the resource management of LCC
TerPolymerGas”.

The aim of the Bachelor paper is to evaluate the LCC TerPolymerGas”
resource management.

The results are obtained with the following research methods: analysis
(comparative, econometric, time series), SWOT analysis, and resource optimization
model.

The recommendations concerning the businees operations of the
LCC TerPolymerGas” have been developed. SWOT-analysis of the
LCC TerPolymerGas” businees operations has been done. The LCC TerPolymerGas
strengths and weaknesses as well as the external opportunities and threats has been
evaluated and scored. Pipe output (diam. 32) from recycled plastic waste at the LCC
TerPolymerGas has been calculated. The resource optimization model for production
of water / gas pipe, diam. 25, 32, 40 has been built and solved where the objective

function is the maximum sales revenue.
Keywords: resource, asset, resource management, strengths, weakness,

opportunities and threats, water and gas pipes, and resource optimization model.
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INTRODUCTION

This bachelor paper is about the evaluation of resource management of the
LCC TerPolymerGas. Resource management is a type of management in the
organization, which is carried out on the basis of certain principles and methods of
enterprise resource management, and also refers to the implementation of
management decisions regarding the effective use of resources in the specific
conditions of the enterprise.

The aim of the bachelor paper is to examine and evaluate the resource
management of the LCC TerPolymerGas. We used some research methods including
analysis (comparative, econometric, time series), SWOT analysis, and resource
optimization model.

This bachelor paper consists of 4 chapters where we have described resource
management of the LCC TerPolymerGas and evaluated resource management
components in order to find the ways on how to improve decision making regarding
resource management.

The main tasks of this bachelor paper are:

- to review the theoretical framework and studies regarding organization’s
resources and resource management;

- to investigate and analyze the LCC TerPolymerGas activity;

- to estimate the LCC TerPolymerGas resource management;

- to propose the ways on how to improve the LCC TerPolymerGas business
operations;

- to design the recommendations concerning the LCC TerPolymerGas resource
management improvement;

-to describe occupational health at work and material reserves in case of

emergencies.



CHAPTER 1
THE THEORETICAL FRAMEWORK AND STUDIES

1.1 Meanings and definitions of organization’s resources

A company must comprehend the resources it employs, how they work in its
business model, and how to get the most out of them if it wants to succeed in the
modern market. The assets a company has at its disposal to use in the production
process are collectively referred to as organizational resources.

Organizational resources can be divided into four categories: raw materials,
capital, financial, and human resources. To produce final goods, organizational
resources are integrated and put to use. Employees who work for the business are
considered human resources. Financial resources are the funds that senior
management employs to make purchases for the company. Products are made from
raw materials, such as wheat, butter, sugar, and eggs, which are the raw materials
used to manufacture baked goods. The equipment employed in the manufacturing
process is referred to as capital resources [9].

The resources of a company can be divided into a number of categories.
Resources serve as the foundational elements of an organization since they are its
assets. Intangible assets like its technology (patents and copyrights), culture, and
reputation are also included. Tangible assets are things like a company's plant,
equipment, money, and location. Human assets include things like the number of
people, their abilities, and their motivation [9].

The least amount of resources necessary to withstand competition are called
threshold resources. Three crucial internal factors determine organizational strategic
capabilities: present resources; abilities to carry out business activities; activity,
resource, and business unit balance.

The figure below shows the influence of organizational resources on company

strategy development, strategy execution.
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Figure 1.1 — Framework demonstrating how strategy and execution are

connected

Every company, firm or organization try to find an answer on what factors
determine resource value. The ability to meet a customer’s needs more effectively
than the rival companies depends on the resource or talent. In fact the resource is
limited and access to them can be difficult due to bad logistics and other factors. Is it
difficult to replicate, replace, or find in small supply? Whether a resource is
appropriate depends on whether it will produce benefits.

The following list includes the best categories of corporate resources that are
essential to the industry: 1) financial resources (liquid assets, available funds, capital
goods and etc.); 2) human resources (manpower, company staff, management, labour,
human capital, etc.); 3) material resources (assets, wealth and etc.); 4) intellectual
resources (brain power, mental resources, etc.).

The description below explains corporate resources in detail.

Financial resources are frequently obtained through an institution or an

investor. A major organization may acquire capital from individual or equity
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investors, mutual funds, and shares, but small enterprises typically have difficulty
receiving bank loans. Venture capitalists also make investments in firms, but they
have a lot of requirements for both small and large enterprises. They could want a set
rate of return, a share in the company, and a say in management choices. The assets
of the business are its financial resources, which are utilized for tasks like paying
employees' salaries and purchasing supplies, among other things. It’s crucial to use
the greatest financial resource management strategy to meet the company’s goals and
objectives. According to the level, the monetary system is made up of a wide variety
of elements. A company’s financial system contains processes that adhere to its
financial operations, in its eyes. It would include topics including money, accounting,
income, outlays, salaries, and more.

Figure below shows the financial resource composition of an enterprise.

Enterprise financial resources

- - -
Internal fimding Raised funding External funding
- il -
Enterprise's ﬁ:_nds. ('.‘ustmmf'r advances Bank loans
based on legal rights receivable
- - - b
Insurance - .
compensation Own funds Unpaid back wages Budget loans
. Net orofit Unpaid assessments on the . .o
1-'1_1!11:15 received P different levels of budget Commercial credits
with no claims
for reparation - + -
Depreciation Surok The other means of
+ THPHIS TEserve external fimding
Budgzetary
finds

Figure 1.2 — Enterprise financial resource types

Internal funding refers to the ongoing movement of money within an

organization. It is unknown how long internal funds will be used. It is produced using
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the organization's own capital, which includes assets left over after all of the
organization's assets have been used up. Financial asset balances that resulted from
routine economic activity in the interests of persons and/or legal entities are included
in raised financing. These funds may have been obtained directly or indirectly from
individuals and/or legal entities on a payback basis [10].

External funding refers to the reimbursable, repayable money that the business
receives for a brief time. Typically, the company obtains its outside finance through
short- and long-term bank loans. An organization’s financial resources, productivity,
and all of the sources mentioned above are used in commercial operations that
attempt to make profits. Businesses may employ both internal financing, which refers
to resources produced from internal sources (share capital, capital surplus and reserve
capital, retained earnings), and external finance in the short term on the basis of
predetermined principles (credits and loans, accounts payable, other liabilities).

A corporation uses the following categories of funding sources when it needs
financial resources; shares of equity or capital, preference shares or preference
capital, retained profits, debenture, market credit, financial services, loans for
working capital, discounting bills, venture capital, rental finance.

Human resources — all organizations regardless of the legal form are built on
their human resources. The absence of human resources prevents performance and
accomplishment. If you are employed by a company, you are already somewhat
familiar with human resources. The company has a department that handles hiring
new workers and managing existing ones, such as handling payroll, onboarding,
training, and development. The group of individuals who work for a certain company,
corporate sector, industry, or economy is referred to as its human resources. Human
capital, or the knowledge and abilities that people possess, is a more specific idea.
Manpower, labor, personnel, colleagues, or simply “people” are comparable
concepts [6]. An organization’s human resources department (HR department)
handles human resource management, supervising various employment-related tasks
like ensuring that labor laws and employment standards are followed, conducting

interviews, managing employee benefits, organizing employee files with the
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necessary paperwork for future use, and managing some aspects of recruitment (also
known as talent acquisition) and employee offboarding. They act as a liaison between
a company’s management and its workers.

Planning, the hiring and selection process, posting job adverts, and
performance evaluation are among the responsibilities security checks are made,
credentials and applications are organized, interviews are scheduled, help is provided,
and interviews are conducted. Payroll and benefits administration is a different
activity that involves monitoring vacation and sick time accruals, evaluating payroll,
and taking part in benefits-related activities including claim resolution, benefits
statement reconciliation, and invoice approval for payment. Employee counseling is
only one of the programs and activities that HR organizes in regard to employees.
The last task is routine maintenance, which involves executing payroll/benefit-related
reconciliations, ensuring that the databases and files used for HR are updated, and
sustaining employee benefits and occupational status [9].

Material resources — the physical building blocks of the economy are the
natural resources and other commodities they offer, which are necessary to sustain
economic activity. Their usage for commercial purposes and the associated
production and consumption processes have numerous negative environmental,
economic, and social effects that frequently cross national or regional boundaries.

The kind, quantity, and stage of the resource cycle at which they occur, the
method in which the material resources are utilized and managed, and the sort and
location of the natural environment from which they originate all affect the severity
and character of these repercussions. It's crucial to use resources efficiently across the
economy in order to provide sufficient supply of materials for economic activity,
reduce waste, and increase minimizing the resulting environmental impact and
limiting the deterioration and exhaustion of natural resources. Natural resources
classified as having value are those that may be exploited for useful, utilitarian
human purposes [9].

Intellectual resources include he worth of a company’s staff expertise, skills,

professional training, or other private information that might provide the organization
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a competitive advantage is known as intellectual capital. The accumulation of all
knowledge assets a business has at its disposal that may be utilized to increase sales,
attract new clients, develop new products, or generally enhance the firm is
collectively referred to as intellectual capital and is regarded to be an asset. The
combination of organizational procedures, personnel knowledge, and other
intangibles is what determines a company’s profitability [2].

Human capital, information capital, brand awareness, and instructional capital
are a few of the subgroups of intellectual capital. Although assessing intellectual
resource is a very individualized endeavor, it is a valuable company asset. Figure
below shows that human, structural, and relational capital are added up to form

company’s intellectual capital.

INTELLECTUAL
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Figure 1.3 — Intellectual capital relationships with other components

— —

To increase the “brain capacity” so to speak, companies invest a lot of time and
money in educating personnel in business-specific skills and creating managerial
knowledge. These resources serve as a clear source of competitive edge and set one
firm’s financial performance apart from another. Therefore, intellectual capital plays

a bigger role in succeeding in a competitive market.
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1.2 Theoretical review of resource management in the organization

Resource management is a complex, multi-faceted, multi-stage and continuous
process that helps the executives and managers of the organization to manage and
utilize various types of resources in more effective, cost-saving, rational ways aimed
at producing demanded goods, products and providing services. Resource
management is going through all management functions such as resource planning,
organizing, and allocating to ensure company efficiency and profitability.

Resource management is a key activity of all management hierarchy covering
CEO of particular company, heads of departments and low level managers. Resource
management is used to help the company to manage, control and use both resources —
tangible and intangible.

Generally speaking a “resource” is an asset, thing, factor, force or means that a
business acquires and manages to produce some commodities or provide some
services. By economic resources we mean both assets (tangible and intangible,
movable or immovable), factor of production, technological means and technologies
and other things necessary to change inputs into outputs. All economic resources can
be divided into capital, land, labour and entrepreneurship. They can be tangible and
intangible, renewable and non-renewable, natural and human-made resources.

Tangible resources are usually physical resources including the following:

- fixed assets are those things that are used to create the company productive
capacity (equipment, machines, manufacturing plant, facilities, buildings, power
supplies, etc.);

- working capital are those things that are used to produce some goods or
provide some services (they include raw materials, components parts, spare parts,
fuel, work in progress, and semi-finished products, etc.);

- financial resources are also necessary for company operations and activity,
because they help to get some money from customers, consumers and other debtors
or paid for some things for suppliers, borrowers or other creditors (they usually
include company stocks, cash, money, available credits, and other marketable

securities);
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- labour resources include human efforts and performance, physical work and
contributions, employee experience and skills, worker knowledge and abilities;

- intellectual resources are those things that are tangible and visible, including
trade marks, brand names, patents, trade secrets, customer data, copyright, contract-
based intellectual capital (lease, licensing, franchising and other agreements);

- land determines the place the company uses to deploy its facilities and
capacity, warehouses and office buildings, production lines and others; conducts its
business operations, manufacturing and distribution process [11].

Intangible resources include all non-physical resources using to improve
company activity, management functions, and to solve day-to-day issues:

- human capital is the one of the most important and significant resource that
the management of the company tries to guide and handle in order to create the
economic value by combining staff experience and skills, their education, training,
intelligence and other personality attributes;

- intellectual resources are those things that are intangible and invisible but
they contribute to economic value of the company (they include relational capital
such as customer relationships, supplier relationships; structural capital such as
databases, processes, procedures, software, application programs, company
reputation);

- information resources cover both internal (information on company
purchases, personal, finance policy, manufacturing, sales, marketing, etc.) and
external (economic data, technological environment data, information on laws and
regulations, competitors, suppliers, distributors, market agents, social and political
environment) company information, graphical, numerical, pictorial, quantitative or
qualitative information that the top management collects, process and handle to get
some benefits and make rational managerial decision, increase performance and gain
profit [11].

Types of economic resources a company may use to provide its business

operation are shown on figure 1.4.



Types of economic resources
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Tangible resources

Fixed assets: equipment, machines,
buildings (manufacturing plant, facilities,
warehouses), lorries and other vehicles,
furniture, fixtures and office equipment

Intangible resources

Working capital: raw materials, component
and spare parts, fuel, work in progress, and
semi-finished products

Human capital: staff experience
and skills, their education,
qualifications, competences,
training, intelligence, expertise,
abilities and other personality
attributes

Financial resources: stocks, cash, money,
available credits, and other marketable
securities

Intellectual resources: relational
capital (customer relationships,
supplier relationships); structural
capital (databases, processes,
procedures, software, application
programs, company reputation)

Labour resources: human efforts and
performance, physical work and labour
contributions

Land: real estate owned by particular
company for conducting its business
activity

Intellectual resources: trade marks, brand
names, patents, trade secrets, customer
data, copyright, contract-based intellectual
capital (lease, licensing, franchising and
other agreements)

Information resources: internal
information on company
purchases, personal, finance
policy, manufacturing, sales,
marketing, etc. and external
information (economic data,
technological environment data,
information on laws and
regulations, competitors,
suppliers, distributors, market
agents, social and political
environment)

Figure 1.4 — Economic resource types used in a business company
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Resource management refers to management category consisting of the

following components [2]:

1) human resource management is a policy used by the executives to manage

management hierarchy, functions, roles and responsibilities;

the employees, people’s side, personal attitude, organizational structure by means of

2) fixed asset management is a process used by the executives to acquire, track,
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monitor, maintain and manage of all physical assets and equipment;

3) working capital management is used by the executives to purchase, monitor,
manage of all current assets and liabilities, to improve working capital cycle and cash
flow management;

4) inventory management is a process employed by company executives to
source, store, control and optimize of all inventory types including both working
capital and finished products;

5) facility management is a process used by company executives to support and
maintain the functionality and safety of buildings, warehouses, other infrastructural
assets by means of leasing, renting some assets, energy management, occupancy and
space management;

6) project resource management is a process used by company executives,
heads of department, project managers to plan and allocate resources assigned to a
specific project, organize and schedule, manage and control of all resources necessary
to complete a project;

7) information resource management is a company activity needed for directing
all management information system including content management, data
management, database management, document management, reporting management
by using people (end users and IS specialists), hardware (machines and media),
software (programs and procedures), data (data and knowledge basis), and networks
(communications media and network support);

8) logistics resource management is an activity carried out by the heads of
department and managers to manage and control all supply chain, resource flows
between the origin and consumption;

9) marketing resource management is an activity carried out by the heads of
department and managers to execute marketing strategy, penetrate new segments,
support marketing campaigns and satisfy market requirements, customer needs;

10) intellectual capital management is an approach used by company rulers,
heads of departments to transform all intellectual capital, renew knowledge and

practice, gain new experience and improve organizational performance.
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Resource management consists of specific components (figure 1.5). The first of
them is called “Resource scheduling”, that is a process of identifying, planning and
supplying, allocating and directing available resources to complete some tasks,

company policy and strategy, specific project [2].

1. Resource scheduling
(resource plan, Gantt chart,

A 4

5. Reporting (resource resource overallocation) 2. Resource utilization
management data (Gantt chart, resource
analysis, resource histogram , resource

management reports) Resource management leveling)

- components
A 4
4. Resource and capacity 3. Resource forecasting
planning (Lag, lead or match |« (ratio analysis, trend
strategies, bottleneck identifying analysis, regression
plan, Toggl plan, spreadsheets) modeling, scatter plot)

Figure 1.5 — The main resource management components

The second component of resource management is called “Resource
utilization”, that is a process of how effectively and rationally a company may
allocate and use limited amount of resources in order to get the goals of particular
project or company strategy by using such tools like responsibility assignment
matrix, overall resource utilization and strategic utilization. The third component of
resource management is called “Resource forecasting”, that allows predicting
resource needs by means of ratio analysis, trend analysis, regression modeling, scatter
plot and other forecasting techniques. The fourth component of resource management
is called “Resource and capacity planning”, that is critical process focusing on
analysis the amount demand for resources versus the resources availability. The last
component of resource management is “Reporting” necessary to monitor the project
progress and make resource management decisions.

Resource management benefits for industrial organization. Any organization’s
ability to expand depends on effective management of its human resources. The

performance of personnel and how the enterprise (organization, firm) achieves its
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initial goals are two areas where HR management can help. The individuals that work
for a company or organization are known as its most valuable resource in terms of
their talents and competencies. Therefore, human resource management is the
efficient administration of the workforce in an organization [2].

Since HR managers are in charge of everything related to people, and people
account for a sizable portion of a company’s performance, good HR management
may provide businesses an advantage over their rivals.

Some benefits of using of resource management in the organization are as
follows [16]:

- Business objectives are met effectively and in appropriate time. The
organization will quickly achieve its business objectives if the best people
management practices are put into practice.

- Making simple but rational decisions — it will be simpler for an organization
to make corporate decisions, including evaluating personnel and predicting labor
requirements based on business demand, if it has the correct team of skilled HR
managers.

- It improves how businesses operate in the market — any area under the HR
managers’ control will improve employee satisfaction across the board, which will
reinforce the efficient functioning of businesses.

- Creation of a positive workplace culture — in any organization, effective
channels of communication may encourage candid conversation and the sharing of
criticism. HR directors must make sure employees can share their issues with the
company more effectively thanks to excellent internal communication. Employers
may benefit from this workplace culture by being able to freely critique workers'
performance and praise them when they go above and beyond expectations.

- Enhances organizational effectiveness — by enhancing employees, workers
skills and capacities, efficient management of human resources methods will enhance
organizational performance. It will raise employee productivity levels in an

organization and boost the effectiveness of labour output.
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CHAPTER 2
RESEARCH AND ANALYSIS

2.1 LCC TerPolymerGas introduction

LCC TerPolymerGas is located in Ternopil, the office building of this company
is located on Mykulynetska str., and the manufacturing plant (factory and production
facilities) is located in the industrial part of the city (Lukyanovych str.) [19].

LCC TerPolymerGas has been operating for 17 year (from 2005 till now). The
company entered the market segment of polyethylene pipes and their components.
The main activity of particular company deals with manufacturing of pipes (water
and gas), profiles, parts and components. Other activity types of that company
include the following:

1) steel pipes and fittings, hollow profiles manufacturing;

2) plumbing, heating and air conditioning installation;

3) other machinery, equipment and supplies renting;

4) plumbing and heating equipment and supplies wholesale;

5) intermediate products wholesale;

6) non-specialized wholesale trade;

7) freight road transport;

8) other supporting transport activities;

9) leasing and operating of real estate;

10) trucks renting [20].

In a broad sense, the main activity of the LCC TerPolymerGas covers the
goods manufacturing and wholesaling used in the installation and construction of
polyethylene gas and water pipelines combining the thermistor (soldering) and butt
welding.

LCC TerPolymerGas sells its pipes and other products both to domestic and
international markets. The company operates on markets of Ukraine, Belarus,

Georgia, Kazakhstan and other neighboring countries. Nowadays the company is
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targeting the Turkish market segment.

LCC TerPolymerGas is one of the leading manufacturers in the Ukrainian
market and has a good competitive position in the neighboring countries. The
company offers a wide range of products including:

1) polyethylene pipes different diameters and sizes used in gas and water
pipelines (and other pipelines);

2) pipe fittings are used to PE-100 and PE-80 polyethylene pipes;

3) pipes from heat-resistant polyethylene PE-RT,;

4) molded fittings (polyethylene flanged bushes for butt welding);

5) segment fittings for butt welding;

6) compression fittings are used to connect polyethylene pipes to each other or
metal transition;

7) polyethylene-steel transitions are used to connect metal and polyethylene
pipes while constructing water and gas pipelines;

8) steel flanges are used to construct polyethylene pipes and connect fittings to
them;

9) stuff off valves are used to close and open the flow of liquid or gas in
pipelines [20].

The detailed company’s product characteristics and descriptions are given in

table 2.1.

Table 2.1 — Product types description

Product type Characteristics and descriptions

1 2

PE-100 and PE-80 polyethylene pipes (including

1. Polyethylene pipes multilayer (co-extruded) for gas and water pipelines

Fittings range: coupling PE100 and PE-RT, knees

2. Pipe fittings 90 PE100, PE100 plugs, saddles PE100, etc.

3. Pipes made of heat- Pipes are used for municipal water and sewer
resistant polyethylene PE-RT | system

4. Polyethylene-steel Transitions are used to connect steel pipe to
transitions polyethylene pipe

Fittings are divided into: molded fittings; segment

S. Fittings fittings; compression fittings, etc.
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Table 2.1 Continuation

1 2
Steel flanges of different diameter are used to
6. Steel flanges construct polyethylene pipes and connect fittings to
them
7 Stuff off valves Valves are usepl to control the passage of fluid or
gas through a pipe

Terpolimergaz Polymer Company LLC, Terpolimergaz Polymer Group LLC
and Terpolimergaz Trading House LLC have been established and operate within this

company. Organizational chart of LCC TerPolymerGas is given below.

Company Director (Chairman)

v
v ¥ ¥
Human Finance and Material and S ‘;
Resources accounting technical supply D ates )
Department Department Department epartmen
A 4

Manufacturing Production line 1

Plant

A 4

,| Production line 2

Quality control
laboratory i

A

Production line 3

* Technical service

Figure 2.1 — LCC TerPolymerGas organizational chart

Company organizational chart includes some departments and manufacturing
plant. Top management level covers the company CEO (director), chief accountant
and technical director [19]. The middle management level consists of department
heads mainly:

- head (chief) of Human Resources Department;

- head (chief) of Finance and accounting Department;



22

- head of Material and technical supply Department;

- head of Sales Department;

- chief of Manufacturing Plant (plant manager);

- production lines leaders (heads);

- head of technical service;

- head of product quality control laboratory.

LCC TerPolymerGas is a company trying to hold and increase its market share
in domestic market. To estimate the company’s market share we need to express
market segment as a percentage that belongs to that company. To find the market
share we have to take statistics on TerPolymerGas sales for some period (for

example, 2020, 2021) and total sales of the industry over the same period.

Table 2.2 — Input data on TerPolymerGas sales

~ Data, 2020 2021 Absolute Growth rate
million hryvnias Increase
1. Company sales 144.3406 163,254 18,91 1,13
revenue
2. Total sales of the 1174.390 1203.45 20.1 1,03
industry

The company sales revenue in 2021 compared to 2020 increased by 18,91
million hryvnias, while the total industry sales increased for 2021 compared to 2020
by 29,1 million hryvnias. The growth rate of the company sales revenue in 2021
compared to 2020 increased by 13% while the growth rate of the total sales industry
increased for 2021 compared to 2020 by 3%.

The formula to calculate the company market share is given below:

S SR
SR _ Industry

.100% |

where SR is the TerPolymerGas sales revenue;
SR_Industry is total sales of the industry (that’s relevant market’s total sales
revenue).
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TerPolymerGas market share for both periods:

1) market share for 2020 = (144,3406/1174,390)*100% = 12%

2) market share for 2021 = (163,254/1203,45)*100% = 13,6%

The market share of TerPolymarGas for 2021 compared to 2020 increased by
1,6%.

Besides Ukrainian market the company sells its products to markets of

Romania, Belarus, Georgia, Kazakhstan, Moldova and Turkey. LCC TerPolymerGas
markets (percentage expression) where company products are sold abroad are shown

on figure 2.2.

LCC TerPolymerGas markets (percentage
expression)

5% 2%

® Romania

® Belarus

= Georgia

®m Kazakhstan
= Moldova

® Turkey

Figure 2.2 — Relative volume of products sold in foreign markets in 2021

The largest share of sales falls on the market in Kazakhstan. It comprises over
53%. The smallest share of sales is characterized for market in Turkey. It covers 2%.
The share of sales in Belarus is 22%, in Romania — 11%, Georgia — 7%, Moldova —
5%.

LCC TerPolymerGas performance data is given in table 2.3.
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Table 2.3 — Statistical data on TerPolymerGas performance

Statement data 2020 2021 Absolute Growth rate
increase

L. Sales revenue, million 1444 3406 | 163,254 18,91 1,13
hryvnias

2. Cost of goods sold, 97.241 | 106,45 9,21 11
million hryvnias

3. Gro_ss profit, million 470996 | 56.804 9.7 121
hryvnias

4, Net_proflt, million 4.8425 6.0477 121 1.25
hryvnias

5._A_verage f|>§ed assets, 39.3 475 8.2 121
million hryvnias

6. Tot_al assets, million 66,649 72341 57 11
hryvnias

7. Tot_al liabilities, million 41,321 48,94 7.62 12
hryvnias

8. Employees 82 76 -6 0,9
9. Profitability, % 16 17,4 1,4 1,1

The statistical data on the performance of TerPolymerGas shows that the sales
revenue in 2021 compared to 2020 increased by 18,91 million hryvnias; 13%. The
cost of goods sold in 2021 compared to 2020 increased by 9,21 million hryvnias;
10%. Gross profit in 2021 compared to 2020 increased by 9,7 million hryvnias; 21%.
Net profit in 2021 compared to 2020 increased by 1,21 million hryvnias; 25%. Value
of the average fixed assets in 2021 compared to 2020 increased by 8,2 million
hryvnias; 21%. Total assets in 2021 compared to 2020 increased by 5,7 million
hryvnias; 10%. Total liability in 2021 compared to 2020 increased by 7,62 million
hryvnias; 20%. Employees in 2021 compared to 2020 decreased by 6 or 10%.
Profitability in 2021 compared to 2020 increased by 1,4 million hryvnias or 10%.

According to the statistical data, there is a 113% increase in sales, some of the
reasons for this increase are: good product quality, most of the company products are
top-notch, this easily attracts a lot of customers because their pipe and other product
speaks for itself. Another reason for the increase in sale is the fact that the company is
highly recognized and well known all over the country and Europe. The price range

of their products also makes it interesting for customers to buy, as the prices are seen
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to be modest and not very expensive.

Internally it is understood that there is active and efficient collaboration across
departments in the company and not just the sales team. This facilitates the sale and
distribution of products as several departments in the company work together to
achieve the company’s market share.

There is a high demand for polyethelene pipes and fittings nowadays because
of rapid urbanization which has raised the demand for water and gas supply.
Futhermore, it is a fact that bio-based polyethylene is extremely eco-friendly as it
contains renewable carbon elements. Biodegradable plastic will return to the
atmosphere at the conclusion of its life cycle but won’t release any additional carbon
dioxide into the atmosphere. It is made from plant based materials.

All public organizations, such as Oblagaz, Vodokanal (water supply), as well
as farmers, developers of apartment buildings, industrial premises, and others are the
customers of the LLC TerPolymerGas goods.

Some of the regular customers of TerPolymerGas include:

KyivOblgaz — is among the top of Ukraine’s gas distribution firms. Regarding
the length of gas pipes, it tops the nation (more than 44 thousand km). This company
KyivOblgaz has been cooperating with the TerPolymerGas since 2019. The
enterprise’s primary function is to distribute gaseous fuel via neighborhood (local)
pipes.

Trubopostachannya Ltd has been cooperating with the TerPolymerGas since
2010. The main activities of this company inclue designing and installation of
drainage, water supply, and heating systems.

Plast-Fason Ltd has been a buyer of electrowelded and cast fittings since 2010.
That is, the company has regular customers who recognize the quality and reliability
of the products of the TerPolymerGas.

Kazakhstan Snabluxor-SL Ltd has been cooperating with the TerPolymerGas
since 2014. Snabluxor-SL Ltd. are buyers of polyethylene fittings for water and gas
pipelines. During the installation of the fittings and their operation, there were no

comments on the quality and goods defects. The polyethylene fittings for water and
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gas pipelines have proven itself to be reliable in operation and easy to install, meets
the requirements and is certified.

Alfagaz Ltd. has been cooperating with the TerPolymerGas since 2017. The
company is a buyer of pipes and fittings from TerPolymerGas. The price range is
attractive for this company. Alfagaz Ltd. specializes in designing, fixing, and
rebuilding gas equipment.

Evrobud Ltd. is a large consumer of TerPolymerGas products including
polyethylene pipes; molded and segment fittings; compression fittings; polyethylene-
steel transitions; steel flanges; stuff off valves and others.

The main competitors of the TerPolymerGas in the domestic marker are the
following:

1. LLC Ukrpolimerkonstruktsiia is a domestic producer (located in Kyiv
obkast) of polyethylene pipes and fittings for water and gas pipelines, sewage,
irrigation systems, as well for industries such as mining, metallurgical, fuel and
energy, chemical and others.

2. LLC Eurotrubplast (Lviv) produces water and sewage pipes, pipes for heat
supply, gas supply, components for pipelines, industrial pipes, drainage systems,
polymer wells, local treatment facilities and water tanks, etc.

3. LLC El-plast (Lviv) manufactures pipes for heating lines and hot water
supply, polyethylene pipes for the supply of combustible gases, polyethylene pipes

for water supply, double-layer corrugated pipes and others.

2.2 Evaluation of the LCC TerPolymerGas resource management
Evaluation of the company resource management is necessary for the following
objectives:
1) to compare results of company resource management over some periods of
time;
2) to measure the utilization of resources and to understand how to optimize it.
3) to make comparison of previous and present statistical data like net profit,

gross profit, sales revenue, assets, liabilities, profitability.
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4) to find out the growth rate of indicators such as revenue growth, revenue per
client, profit margin, client retention rate, customer satisfaction.

5) to analyze the impact of resource management on implementation of
technology, the work environment, training and development.

6) to evaluate company resources and find the ways to manage them
effectively.

Evaluation of the LCC TerPolymerGas resource management concerns labour
resources, material resources (working capital and fixed assets); financial resources
and other resources of the company.

Firstly we will estimate labour resources of the LCC TerPolymerGas by
looking at statistics on working hours in the LCC TerPolymerGas thar are presented
in the table 2.4.

Table 2.4 — Statistics and working time analysis metrics

Statistics 2020 | 2021 | Absolute ) Growth

increase rate

1. Man-days worked by employees 20951 21570 619 1,03

2. Man-hours worked by employees 167608 | 172560 4952 1,03

2.1. Man-hours worked by workers 117325,6 | 140931,4 | 23605,8 1,2

3. Total number of employees 82 76 -6 0,9

4. Total number of workers 53 62 9 1,2

5. Working time analysis metrics

5.1. The average number of working 209.5 220.1 106 11

days worked by one employee, days

5.2. The average number of working 1676,08 | 1760.8 84.7 11

hours worked by one employee, hours

5.3. The average number of working 221369 | 2273.09 59 4 1,03

hours worked by one workers, hours

According to the statistical analysis of workers, man-days worked by
employees in 2021 compared to 2020 increased by 619 days; 3%, man-hours worked
by employees in 2021 compared to 2020 increased by 4952 days; 13%, man-hours
worked by workers in 2021 compared to 2020 increased by 23606 days; 20%. Total
number of employees in 2021 compared to 2020 increased by 9 days; 20%.

According to the working time analysis metrics: the average number of
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working days worked by one employee in 2021 compared to 2020 increased by 11
days; 10%. The average number of working hours worked by one employee in 2021
compared to 2020 increased by 84,7 hours; 10%. The average number of working
hours worked by one worker in 2021 compared to 2020 increased by 59,4 hours; 3%.

To estimate labour resources we have to analyze labour productivity in the
company. Statistical data for 2020-2021 and calculation results are given in table 2.5.
The statistics on labour productivity shows that: the output in 2021 compared to 2020
increased by 19,02 million hryvnias; 10%. Total labour in 2021 compared to 2020
increased by 4952 hours; 3%. Employees in 2021 compared to 2020 decreased by 6
or 10%. Sales revenue in 2021 compared to 2020 increased by 18,9134 million Total
labour in 2021 compared to 2020 increased by 4952 hours; 103%. Employees in 2021
compared to 2020 decreased by 6; 9%. Sales revenue in 2021 compared to 2020
increased by 18,9134 million; 10%.

Table 2.5 — Statistics and calculation results on labour productivity at the
LCC TerPolymerGas

Statistics 2020 | 2021 |AbsoluteGrowth

increase | rate

1. Output, million hryvnias 146,85 165,87 19,02 1,1

Total labour hours 167608 172560 4952 1,03

Employees 82 76 -6 0,9

Sales revenue, million hryvnias 144,3406 | 163,254 | 18,9134 1,1

Labour productivity metrics

1. Out_put per hour worked, million 876.15 961 23 851 11

hryvnias

2. Out_put per employee, million 1.79 218 0,39 12

hryvnias

3. Re\{enue per employee, million 1.76 214 0,38 1.2

hryvnias

The labour productivity metrics also shows that: output per hour worked in

2021 compared to 2020 increased by 85,1 million hryvnias; 10%. Output per
employee in 2021 compared to 2020 increased by 0,39 milion hryvnias; 20%.
Revenue per employee in 2021 compared to 2020 increased by 0,38 million hryvnias;
20%.
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To estimate material resources we have to analyze fixed assets and working
capital of the LCC TerPolymerGas. Working capital ratios estimation results are
presented in table 2.6.

According to the working capital ratios:

- the current ratio in 2021 compared to 2020 increased by 0,32

- the quick ratio in 2021 compared to 2020 decreased by 0,4

- the cash ratio in 2021 compared to 2020 increased by 0,12.

The inventory turnover in 2021 compared to 2020 decreased by 0,6 (negative),
the account receivable turnover in 2021 compared to 2020 decreased by 0,8, the
accounts payable turnover in 2021 compared to 2020 increased by 0,3, the days sales
in inventory turnover in 2021 compared to 2020 increased by 4, this is not good

because it shows that the company is weak in managing its inventory.

Table 2.6 — Working capital ratios estimation results at the
LCC TerPolymerGas
Calculation results At the beginning | At the end of Absolute
of 2021 2021 increase
1. Current ratio 4,86 5,18 0,32
2. Quick ratio 2,7 2,3 -0,4
3. Cash ratio 0,51 0,63 0,12
Calculation results 2020 2021 Absolute
increase
1. Inventory turnover 14,2 13,6 -0,6
2. Accounts receivable turnover 6,1 5,3 -0,8
3. Accounts payable turnover 8,6 8,9 0,3
4. Days sales in inventory 20 24 4
5. Days sales outstanding 32 28 -4
6. Days payable outstanding 36 40 4

The days sales outstanding turnover in 2021 compared to 2020 decreased by 4,

this is good for the company because it shows that the company does not experience
delays in receiving payments. The days payable outstanding turnover in 2021
compared to 2020 increased by 4, this is a good thing for the company because, the

company takes a longer time to pay its suppliers and creditors therefore allowing the
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company to use the cash for longer period.
To estimate the LCC TerPolymerGas fixed assets we will use some statistical

data shown in the table 2.7.

Table 2.7 — Data on the LCC TerPolymerGas fixed assets, million hryvnias

Groups of fixed assets 2020 2021 Absolute Growth rate
increase

1. Land and buildings 5,9 6,2 0,3 1,05

2. Plant and equipment 21,1 26,4 5,3 1,25

3. Computer equipment 1,25 1,7 0,45 1,36

4. Office equipment 1,82 2,02 0,2 1,11

5. Motor vehicles 7,2 9,25 2,05 1,28

6. Furniture and 2.03 1,93 01 0,95
fixtures

Total 39,3 47,5 8,2 1,2

The data on the company’s fixed assets shows that: land and buildings in 2021
compared to 2020 increased by 0,3 million hryvnias or 5%. Plant and equipment in
2021 compared to 2020 increased by 5,3 million hryvnias or 25%. Computer
equipment in 2021 compared to 2020 increased by 0,45 million hryvnias or 36%.
Office equipment in 2021 compared to 2020 increased by 0,2 million hryvnias or
11%. Motor vehicles in 2021 compared to 2020 increased by 2,05 million hryvnias or
28%. Furniture and fixtures in 2021 compared to 2020 decreased by 0,1 million
hryvnias or 5%. The total fixed assets in 2021 compared to 2020 increased by 8,2
million hryvnias or 20%.

To examine the LCC TerPolymerGas financial health we have to estimate
financial resources. The input data comes from company balance sheet. The statistics
on company financial resources and the calculated ratios are given in table 2.8.

The results of the solvency ratio shows that: total assets in 2021 compared to
2020 increased by 5,692 million hryvnias, total liabilities in 2021 compared to 2020
increased by 7619 million hryvnias, equity in 2021 compared to 2020 increased by
2,846 million hryvnias. Debt ratio in 2021 compared to 2020 increased by 0,06,
assets-to-equity ratio in 2021 compared to 2020 decreased by 0,18, debt-to-equity
ratio in 2021 compared to 2020 increased by 0,07.
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Table 2.8 — Solvency ratio analysis results for 2020-2021

Input data 2020 2021 Absolute

increase
1. Total assets, million hryvnias 66,649 72,341 5,692
2. Total liabilities, million hryvnias 41,321 48,94 7619
3. Equity, million hryvnias 19,625 22,471 2,846

Ratios

1. Debt ratio 0,62 0,68 0,06
2. Assets-to-equity ratio 3,4 3,22 -0,18
3. Debt-to-equity ratio 2,11 2,18 0,07

The LCC TerPolymerGas pays attention to the quality of input resources and
output that depends on the policy of quality management and Certificates 1SO and
State Standard of Ukraine.

The Certification Body “UkrCert” certifies that the Quality Management
System at LCC TerPolymerGas concerning: plastic pipe and fitting production and
distribution (PE-100 and PE-80 polyethylene connections, polyethylene connections
PE-RT Il with high heat resistance for thermistor and butt welding of water, gas and
heat supply networks, technological pipelines, etc.; integral polyethylene-steel
transitions; thermoresistor integral polyethylene-steel transitions; polyethylene
flanged bushes for butt welding; PE-100 and PE-80 polyethylene pipes (including
multilayer (co-extruded)) for gas- and water pipelines construction (including utility
and drinking water supply), drainage and sewerage networks, technological pipelines,
and polyethylene pressure pipes PE-RT Il with high heat resistance for cold, hot
water and heat supply networks; steel flanges comply with the international standard
comply with ISO 9001:2015 “Quality management systems. Requirements”,
International standard.

LCC TerPolymerGas has got a certificate that shows that the company operates
an Environmental management system which complies with the requirements of 1SO
14001:2015 for the following scope: production and sales of polyethylene pipes for
supplying cold water type PE100, pipes without pressure two-layer corrugated pipes
with polypropylene pipe for external sewerage networks of buildings and structures

and cable drainage.
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CHAPTER 3
RECOMMENDATIONS

3.1 Recommendations for enhancing the LCC TerPolymerGas business
operations

In order to find ways to improve business operations in the
LCC TerPolymerGas, we have conducted SWOT analysis of the company’s
activities. This analysis refers to analytical method focused on the examine the set of
internal and external factors affecting the enterprise business operations. SWOT
analysis made it possible to evaluate the LCC TerPolymerGas internal environment,
that is, to group and estimate enterprise strengths and weaknesses as well as to assess
the external environment, that is, to point out some weaknesses and opportunities.

The global industrial pipe market increases every year because of increasing
rates in petrochemical, water supply, industrial and other branches of the economy.
The size of global industrial pipe market expects of 26,7 billion dollars by 2027 and
growth rate in this market will increase in average 3,8% from 2022 to 2027. The main
growth factors for global industrial pipe market include: 1) an increase in new
pipelines construction, 2) replacement and modernization of aging pipelines, 3) an
increase of urbanization rate, 4) the need for infrastructure development.

Trends and forecasts in the global industrial pipe market [25] are shown on
figure 3.1. The figure shows that the value of global industrial pipe market increased
by 2,4 billion dollars or 2,5% in 2021 compared to 2016. The forecasted increase by
2027 will be 6 billion dollars or 4%.

The worldwide pipe market was estimated at 127,2 billion dollars (2021) and
the forecasted growth expects to be 5,4% that’s provide $ 225,5 billion dollars by
2032. Gobal pipes market expansion is predicted to be aided by rising need for rapid
industrial, commercial, and residential building. Additionally, there is a growing need

for wastewater management in the municipal and industrial sectors. Governments
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around tht world spend funds on operating and maintaining water and wastewater

management systems as well as installing new pipelines as a result.

Value, billion S
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Figure 3.1 — Predicted value of global industrial pipe market

In 2021, demand for pipes was 127,2 billion dollars. Its predicted that the
overall pipe sales will increase by 4,6% for 2022-2032. Due to rising infrastructure
spending, a large growth in the worldwide pipes industry is predicted. The
governments spend funds to install pipes that will supply water or gas in urban and
rural areas. It should be noted that rha main factor restrictinfg the growth of pipes
market is transportation and logistics costs.

This situation allows the LCC TerPolymerGas to enter new markets in the EU
countries, to gain new customers abroad as well as to expand manufacturing capacity
and production buildings and plant.

The results of the SWOT analysis of the LCC TerPolymerGas business
operations are shown in the table 3.1.

Once the LCC TerPolymerGas strengths and weaknesses have been identified
we are going to evaluate them by using 3 categories: their importance (where 0,01

(not important) to 1 (most important); rating (3 — to the most influencing strength
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and 1 — to less influencing strength; 1 — to minor weakness and 3 to major weakness)

and score (multiplying importance by rating).

Table 3.1 — SWOT analysis results of the LCC TerPolymerGas business

operations

LCC TerPolymerGas Strengths

LCC TerPolymerGas
Weaknesses

1. Wide range of enterprise products (pipes (water and gas),
profiles, parts and components)

2. The enterprise has leading positions among pipe
producers in the Ukrainian market;

3. Strong production capacity

4. Clear and simple organizational chart

5. Increasing market share for 2020-2021

6. Conducting foreign economic activity and selling products
on foreign markets

7. Increasing sales revenue, labour productivity for 2020-
2021

8. Enterprise products comply with the requirements of 1ISO

1. Decrease in inventory
turnover for 2020-2021

2. Increase in days sales in
inventory shows that the
enterprise faced with some
problems in managing its
inventory for 2020-2021
3. Problems in solving
recycling and waste
management issues

Opportunities for LCC TerPolymerGas Opportunities

Threats for
LCC TerPolymerGas

1. Increasing global pipes market and growing demand for
water, gas and other pipes

2. Opportunities to penetrate new market segments in the EU
countries

3. Possibility of acquiring new customers abroad

4. Opportunities to increase production capacity and
production plant

5. Possibility of choosing suppliers of raw materials for the
manufacture of pipes according to the target criteria

6. Possibility of using the recycled material in polyethylene
pipes and save material in pipe production

1. War in Ukraine

2. Increasing raw material
prices and prices of
equipment maintenance and
repair

3. Intense competition with
foreign rivals

4. Rising fuel prices

5. Devaluation of the national
currency and exchange rate
fluctuations

Opportunities and threats for the LCC TerPolymerGas can be estimated by:

their importance (0,01 — no impact, 1 — the highest impact; total of weights should

equal 1); probability (1 for lowest probability and 3 for highest probability).

Estimation of the LCC TerPolymerGas strengths and weaknesses as well as the

external opportunities and threats for the LCC TerPolymerGas is given in the

tables 3.2 and 3.3.
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Strengths
Importance Rating Score
1. Wide range of enterprise products
(pipes (water and gas), profiles, parts 0,05 2 0,10
and components)
2. The enterprise has leading positions
among pipe producers in the Ukrainian 0,15 2 0,3
market
3. Strong production capacity 0,10 3 0,3
4. Clear and simple organizational chart 0,03 1 0,03
5. Increasing market share for 2020- 0,09 3 0,27
2021
6. Cond_uctlng foreign economic activity 0,08 9 0.16
and selling products on foreign markets
7. Increasing sales revenue, labour
productivity for 2020-2021 0,10 3 0,3
8. Epterprlse products comply with the 0,01 1 0,01
requirements of 1ISO
Total 1,47
Weaknesses

1. Decrease in inventory turnover for
2020-2021 0,13 2 0,26
2. Increase in days sales in inventory
shows that the enterprise faced with

: o 0,2 3 0,6
some problems in managing its
inventory for 2020-2021
3. Problems in so_lvmg recycling and 0,06 1 0,06
waste management issues
Total 0,92

According to the table, the strengths of the LCC TerPolymerGas have been

evaluated and got the score of 1,47; while weaknesses have been estimated and got

the score of 0,92. It means the company strengths exceed its weaknesses and this

allows developing and competing successfully in the market.

The results of estimation of external opportunities and threats for the

LCC TerPolymerGas are given in the table 3.3. The company opportunities have got

an assessment of 1,35 and threats from environment have got a score of 0,74.
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Table 3.3 — Estimation of external opportunities and threats for the

LCC TerPolymerGas

Opportunities

Importance | Probability Score
1. Increasing global pipes market and
growing demand for water, gas and 0,05 2 0,10
other pipes
2. Opportunities to penetrate new
market segments in the EU countries 0,10 L 0,10
3. Possibility of acquiring new 0.3 3 0.9
customers abroad
4. Opportunities to increase production 0,08 1 0,08
capacity and production plant
5. Possibility of choosing suppliers of
raw materials for the manufacture of 0,06 2 0,12
pipes according to the target criteria
6. Possibility of using the recycled
material in polyethylene pipes and save 0,05 1 0,05
material in pipe production
Total 1,35

Threats

1. War in Ukraine 0,1 3 0,3
2. Increasing raw material prices and
prices of equipment maintenance and 0,03 2 0,06
repair
3. Intense competition with foreign 0,08 1 0,08
rivals
4. Rising fuel prices 0,1 2 0,2
5. Devaluation of the natlo_nal currency 0,05 2 0,10
and exchange rate fluctuations
Total 0,74

The external opportunities for the LCC TerPolymerGas exceed the external

threats and it allows the company to successfully compete in the domestic pipe

market as well as to gain the extra market share abroad.

The production of polyethylene pipes is faced with the production of defective

products due to an improperly organized production process and other reasons.

Therefore, one of the main tasks for management of particular company is to improve

the efficiency of waste management.
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To decrease plastic wastes the enterprise has the opportunity to manufacture
pipes from waste — recycled plastic. It should be noted that the production of pipes
from recycled plastic can be carried out in accordance with state standards for pipe
production in Ukraine and international standards or pipe production. So, pipes
produced by the enterprise from quality-assured recycled plastic can meet the
relevant standards.

On average, the enterprise can process up to 10 tons of rejected plastic or
rejected polyethylene products per day. The manufacturing process of the
LCC TerPolymerGas is set up in such a way that production is continuous, provided
that the equipment, production lines do not fail. The LCC TerPolymerGas is a
manufacturer of pipes (water or gas) of different diameter ranges from 25 to 500
(mainly 25, 32, 40, 50, 63, 75, 90, 110, 125, 140, 160, 180, 200, 225, 250, 315, 355,
400, 450, and 500 diameters)

Taking into account that the enterprise can process up to 10 tons of recycled
plastic per day and 360 days in a year then 3600 tonnes of plastic waste is suitable for
recycled use in plastic pipes per year.

We have been calculated how many pipes with a diameter of 32 in kilometers
can be made from recycled plastic at the LCC TerPolymerGas. Knowing that the
weight of a pipe with a diameter of 32 is 0,28 kg per 1 meter, the company can

produce 280 kilograms for 1 km pipes. Calculation results are shown in the table 3.4.

Table 3.4 — Pipe output (diam. 32) from recycled plastic waste at the
LCC TerPolymerGas

Input data
1. Recycled plastic in an average per day, tonnes 10
2. Recycled plastic in an average per year, tonnes 3600
3. Pipe (diameter of 32) weight, kg per meter 0,28
4. Pipe output (diameter of 32) per 1 km 0,28*1000=280
5. Annual pipe output (diameter of 32), km 3600000/280=12857

Therefore, the LCC TerPolymerGas can produce 12857 kilometers of pipes

with a diameter of 32 from recycled plastic with a volume of 3600 tons.
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3.2 Recommendations for improving the LCC TerPolymerGas resource
management

Improvements of resource management at the enterprise are the one of many
factors influencing the LCC TerPolymerGas management. The resource management
effectiveness at the LCC TerPolymerGas is related to the internal strengths or
weaknesses and external opportunities and threats of business operations, as well as
to optimize the use of available resources. As known, the resources of any enterprise
are limited, so it’s necessary to improve and optimize resource management. The
optimizing of available resources and its rational use allows to increase the economic
efficiency of pipe production and to find resource opportunities in a long run.

The pipes production optimization at the LCC TerPolymerGas can be carried
out by using economic and mathematical modeling [22]. The optimizing of resource
capabilities is solved by linear programming based on a certain criterion, which
allows calculating the maximum amount of income (revenue) and minimize the
resource cost involved in the production process. Linear programming optimization is
used to determine the maximum amount of income (sales revenue) under limited
company resources.

In the linear programming optimization there are resource constraints such as
labor, material, time, space, equipment and technology, energy and others.
Formulating a linear programming problem involves optimization such variables as
company output, profit or income, sales revenue or minimization costs, expenses,
wastes, time, and distance. Once the problem has been indentified and described, the
inputs are known we are going to use the linear programming technique for the given
problem, and express the problem in a mathematical model [22].

The linear programming model includes the following 3 elements:

- decision variables,

- objective function (maximize something (profit, income) or minimize
something (costs, wastes, etc.),

- model constraints shows the linear relation among the decision variables.
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To build the linear programming model we need some statistical data which

include:

1) sales revenue (r);

2) selling price per unit (p);

3) quantity of pipes (q);

4) the volume of i resource type (Vi);

5) resource cost norms per unit (rc);

5) number of manufactured pipe types (n);

6) the number of available resources used in the production of pipes (m).

In the optimization model, we have to optimize some objective, while

satisfying some resource constraints. This information is summarized in the table 3.5.

Table 3.5 — Variables and constraints for resource optimization model

Input variables

resource cost norms and prices

Decision _ _
variables quantity of piles
Objective maximum revenue

Constraints

limited material, labour, equipment and energy resources

The objective function can be expressed by the equation

Fr=p,-X+p, X +..+p,  x, = MmMax (3.1

The constraints are also described mathematically as:

.

Cop Xy +Cpp Xy et Cp - X {S, =21,
(3.2)

In the optimization model, the objective function is the maximum revenue from

the sale of pipes. The LCC TerPolymerGas produces pipes with a diameter of 25, 32,
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40, 50, 63, 75, 90, 110, 125, 140, 160, 180, 200, 225, 250, 315, 355, 400, 450, and
500. We will include 2 pipe types in the optimization model (n=2) when using 4 main
resource types (m=4).

Below is given input data to the optimization model for production of water /
gas pipe, diam. 25-40. It should be noted that resource optimization models can be
build for different pipes production despite on diameter. The pipes with a diameter of
25, 32, 40, 50, 63, 75, 90, 110, 125, 140, 160, 180, 200, 225, 250, 315, 355, 400 are
used for both water and gas supply. The pipes with a diameter of 450, 500 are used

only for gas supply.

Table 3.6 — Input data to the resource optimization model for production of

water / gas pipe, diam. 25-40

Production cost per unit meter, UAH.
Resources Resources, water / gas pipe water / gas water / gas
million UAH [ Gas PIpS, ) 9 pipe, diam.
diam. 25 pipe, diam. 32 40
Labour 3,1 5,8 6,1 6,4
Material 10,2 9,5 11,8 12,3
Equipment 17,5 7,5 8,9 9,1
Energy 0,62 3,2 3,4 3,6
Price per unit
meter, UAH i 33 4l al

We label x1 — is the quantity of water / gas pipe, diam. 25; x, — quantity of water

/ gas pipe, diam. 32; x3 — quantity of water / gas pipe, diam. 40. Next, we write

equations for the maximum revenue and the constraints concerning resources.

The resulting optimization model is

subject to

33* X1 + 41*Xo+ 47* X3

maximize

58*Xx1+6,1*x +6,4*x3<3,1
9,5* x1 + 11,8* xo+ 12,3* x3< 10,2
75X, +89*x, +91*x3<1775
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3,2% X1 + 3,4* X2 + 3,6 x3<0,62

To solve this resource optimization model for production of water / gas pipe,
diam. 25-40 we use Microsoft Excel, application program Solver by setting the

Solver parameters, target cell, changing cells, and constraints (figure 3.2).

ookl - Microsoft Exc

2
- Home Insert Page Layout Formulas Data Review View
_JC:”&.::*: l EﬁDataAnal
== [ Properties S Dy Solver
i T GO T nelen Edit L l o // Advanced :::‘_"j'\: Set Target Cell: 23
Get External Data Connedtions Sort & Filter EqualTo:  @Max OMn (O Valueof |0 Analysis
By Changing Cels:
E10 - fi | =B10*B3+C10°C3+D10°D3 FEOS
Subject to the Constraints:
A B 5 D
. . SESH <=47%0
1 Quantity of pipes, km per vear pSEppAC
water / gas pipe, | water/gas pipe, | water/ gas epbi

2 diam. 25 diam. 32 |pipe, diam. 40 -
3 584 485 142
4
5 Resources, million UAH
: Labour 58 6,1 64 3,098 3,1
7 Material 9.5 11.8 12,3 10,2 10,2
8 Equipment 75 ) 0.1 17,49 17,5
: Energy 32 34 36 0,61 0,62
10| Price per unit meter, UAH 33 41 47 45831
11

Figure 3.2 — The resource optimization model for production of water / gas
pipe, diam. 25-40 by using Solver
Using the available limited resources, the LCC TerPolymerGas can
manufacture pipes with a diameter of 25 in the amount of 584 km per year, pipes with
a diameter of 32 in the amount of 485 km per year, pipes with a diameter of 40 in the
amount of 142 km per year receiving the annual revenue of 45,831 million hryvnias.
The construction of resource optimization models will allow the company's
management to see the expected benefits and make managerial decisions on
increasing the efficiency of the resource use for the pipes production of various

diameters.
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CHAPTER 4
OCCUPATIONAL HEALTH AND SAFETY IN EMERGENCIES

4.1 Occupational health at work

The term “organizational health™ refers to the various and frequently intricate
aspects that influence an organization's ability and performance. Work hours, job
description, stress levels, financial constraints, workload, employee turnover, and a
host of other variables all have an effect on how well an organization is doing. The
health of each person is at the very heart of this, including how they feel about their
professions, how they execute them, how devoted they are to their positions, and the
effect their jobs have on them.

Occupational health activities at LCC TerPolymerGas are likely to include:

- ensuring compliance with health and safety regulations — and helping
maintain a healthy workforce,

- offering pre employment health assessments preventing and removing health
risks arising in the workplace,

- providing screening and surveillance services in the early stages of ill health
and developing solutions to keep staff with health issues at work,

- providing independent and professional diagnosis, prognosis and advice on
staff unable to work due to long-term or short-term intermittent health problems, and
organisational wide steps to reduce sickness absence,

- advising on ergonomic issues and workplace design lifestyle, health
promotion and wellbeing services increasing productivity and staff retention.

An occupational health and safety at the LCC TerPolymerGas are guided by
laws such as: The Law of Ukraine “On Labor Protection”, the Code of Labor Laws of
Ukraine, the Law of Ukraine “On Mandatory State Social Insurance against
Accidents at Work and Occupational Diseases that Caused Loss of Working
Capacity”, internal documents, regulations, instructions and others documents.

An occupational health and safety management system encompasses more than
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just health and safety program. It includes health and safety policies, systems,
standards, and records, and involves incorporating health and safety activities and
program into other business processes. Having an effective management system
improves ability to continuously identify hazards and control risks in the workplace.

Components of an effective occupational health and safety management system
at the LCC TerPolymerGas are shown on the figure 4.1.

Components of occupational health and safety management
system

A 4 A

- Identifying hazards and managing
- Management leadership and risk

commitment

- Safe work procedures and written
instructions

- Health and safety training and

- Inspection of premises,
equipment, workplaces and work
practices

- Joint health and safety committee

instructi_on _ o and representatives
- Investigation of incidents - Occupational health and safety
- Program administration programs

- System audit

Figure 4.1 — Components of an effective occupational health and safety

management system at the LCC TerPolymerGas

The scope and complexity of occupational health and safety system may vary,
depending on the size and hazards of workplace and the nature of the work
performed.

1) Management leadership and commitment by senior management (the CEO
or most senior management) provides the vision, establishes policy, sets goals, and
provides resources to lead and support the implementation of occupational health and
safety management programs and system.

2) Safe work procedures, practices and written instructions ensure that
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everyone in the organization knows their responsibilities and can perform their duties
effectively.

3) Health and safety training and instruction — everyone in the workplace needs
to understand their responsibilities when it comes to implementing and maintaining a
healthy and safe workplace. Senior management should understand their role in
establishing policies and continually driving the occupational health and safety
management system and programs. Employers must ensure that workers are trained,
qualified, and competent to perform their tasks. Supervisors must provide adequate
instruction and oversight to workers so they can safely perform their work. And
workers need to work safely, according to how they were trained.

4) ldentifying hazards and managing risk — managing the risk in the workplace
includes identifying hazards, assessing the risks those hazards present, and
controlling the risks to prevent workers from getting injured.

5) Inspection of premises, equipment, workplaces and work practices can help
a company to continually identify hazards and prevent unsafe working conditions
from developing.

6) Investigation of incidents helps identify immediate, and root causes of
unsafe conditions. The Occupational Health and Safety Regulation has specific
requirements for incident investigation documentation and reporting that employers
are required to meet.

7) Program administration — regularly assessing how well an organization is
doing when it comes to meeting its health and safety goals is essential to improving
occupational health and safety management system.

8) Occupational health and safety programs are an essential part of the
occupational health and safety management system.

9) System audit — the auditor reviews key aspects of occupational health and
safety management system to ensure that its quality and effectiveness meet the

expectations of the standards and guidelines.
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4.2 Emergency plan at workplace

Emergencies can be of any size or shape. Whether a company is confronted by
a tornado, a robbery, or a gas leakage, the extent of the harm will depend on how
well-prepared they are. The emergency plan that has been created holds the key.

Some companies are required by law to have an emergency plan in place.
However, every business owner wishes to guard against potential threats for his
premises and staff. The facility director can contribute to lowering the risks of
workplace emergencies and unintended damage by following the procedures for
creating a plan that will describe how to handle emergency circumstances in the
workplace.

An evaluation of the risks should be done before creating the official corporate
emergency plan. The evaluation looks for potential dangers in a facility and considers
how to manage them. For instance, a nursing home might discover that their danger
of a sudden violent entrance is lower since the structure has an open, well-lit
perimeter. However, a facility with an industrial kitchen in the basement may find
that their danger for a fire is considerable; therefore, it's necessary to address that
before preparing an emergency checklist for your workplace.

Emergencies may be natural or manmade and include the
following: floods, hurricanes, tornadoes, fires, toxic gas releases, chemical spills,
radiological accidents, explosions, civil disturbances, and workplace violence
resulting in bodily harm and trauma. The best way is to prepare to respond to an
emergency before it happens. Few people can think clearly and logically in a crisis,
so it Is important to do so in advance, when you have time to be thorough.

When developing an emergency action plan, it’s a good idea to look at a wide
variety of potential emergencies that could occur in the workplace. It should be
tailored to worksite and include information about all potential sources of
emergencies. Developing an emergency action plan means it should do a hazard
assessment to determine what, if any, physical or chemical hazards in the workplaces
could cause an emergency. If the company has more than one worksite, each site

should have an emergency action plan.



46

The main components of an emergency action plan at the LCC TerPolymerGas

are given in the table 4.1.

Table 4.1 - Components of an emergency action plan at the LCC

TerPolymerGas

Ne Components of an emergency action plan

1 | A preferred method for reporting fires and other emergencies

2 | An evacuation policy and procedure

3 Emergency escape procedures and route assignments, such as floor plans,
workplace maps, and safe or refuge areas

Names, titles, departments, and telephone numbers of individuals both within
4 | and outside a company to contact for additional information or explanation of
duties and responsibilities under the emergency plan

Procedures for employees who remain to perform or shut down critical plant
5 | operations, operate fire extinguishers, or perform other essential services that
cannot be shut down for every emergency alarm before evacuating

6 | Rescue and medical duties for any workers designated to perform them

An emergency action plan must include a way to alert employees, including
disabled workers, to evacuate or take other action, and how to report emergencies, as
required. Among the steps you must take are the following:

- make sure alarms are distinctive and recognized by all employees as a signal
to evacuate the work area or perform actions identified in plan;

- make available an emergency communications system such as a public
address system, portable radio unit, or other means to notify employees of the
emergency and to contact local law enforcement, the fire department, and others;

- stipulate that alarms must be able to be heard, seen, or otherwise perceived by
everyone in the workplace. The company might want to consider providing an
auxiliary power supply in the event that electricity is shut off.

To minimize damages from workplace emergencies, prevention is essential. If
an emergency does occur, having a strategy in place that includes risk assessment and
making sure top management has taken all reasonable steps to prevent it in the first

place can have a significant positive impact. Every significant building should have
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sufficient cooling systems in place to minimize heat and avoid fires, especially those
in the healthcare or food processing industries.

Smoke detectors and public address systems for announcements are two
examples of emergency notification systems that should be in good functioning order.
The instructions on fire extinguishers should be simple to read and in good
functioning order. Any employee who may require personal protective equipment to
handle a crisis like a chemical leak should be aware of its location. ldentifying who is
most likely to suffer injury in an emergency is a component of risk assessment. How
to effectively assist people who are most at risk must be taken into account when
creating the plan, with the goal of prioritizing saving lives before protecting assets.

When a catastrophe does arise, having been prepared has a visible impact on
the employees’ level of composure. Knowing what to do in the event of an
emergency at work makes it lot simpler psychologically. Lower stress levels enable
tension to be managed more rationally, which further reduces loss.

Below are some plans that must be put in place for emergency situations:

1) ldentify the biggest risks to the enterprise — it means determining the biggest
workplace emergencies an enterprise might encounter. This will depend on a number
of variables. Top management must prepare for emergencies involving the machine
industries if the business exposes its workers to powerful machinery. Then, go over
each potential danger and decide exactly what steps personnel should take.

2) Provide shelter spaces — if natural disaster, war ever occurs, every employer
should have a location where employees can go.

3) Create an emergency plan in case of workplace evacuation — the staff should
be familiar with your evacuation plan at all times. Maps of the exits should be posted
on each floor of building so that people can leave more quickly in the event of a fire
or other emergency.

4) Install defibrillators on each floor — defibrillators ought to be located on
each floor of workplace. If a person suffers a cardiac arrest inside building,

defibrillators will be able to save their life.
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CONCLUSIONS

In the first chapter we have described meanings and definitions of
organization’s resources. The influence of organizational resources on company
strategy development and strategy execution has been shown on the figure. The
essential corporate resources including financial, human, material, intellectual
resources have been pointed out. It was noted that resource management is a
complex, multi-faceted, multi-stage and continuous process that helps the executives
and managers of the organization to manage and utilize various types of resources in
more effective, cost-saving, rational ways aimed at producing demanded goods,
products and providing services. The tangible and intangible, renewable and non-
renewable, natural and human-made resources have been distinguished. Types of
economic resources a company may use to provide its business operation have been
shown on the figure. The main resource management components have been
described. These components include resource scheduling, resource utilization,
resource forecasting, resource and capacity planning, and reporting. The benefits of
using of resource management in the organization have been highlighted.

In the second chapter we have introduced to the LCC TerPolymerGas, main
activity of the company (pipes manufacturing (water and gas pipes), profiles, parts
and components and other activity types. It was noted that the company operates in
the domestic and international markets. The detailed company’s product
characteristics and descriptions have been given. Organizational chart of the
LCC TerPolymerGas has been drawn. The market share of the LCC TerPolymerGas
has been calculated and compared for two periods. Relative volume of products sold
in foreign markets in 2021 is shown in the paper. The TerPolymerGas performance
has been analyzed for 2020-2021. The main objectives in the evaluation of the
company resource management are described. Labour resources, material resources
(working capital and fixed assets); financial resources and other resources of the

company have been evaluated and analyzed for 2020-2021. The LCC TerPolymerGas
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pays attention to the quality of input resources and output that depends on the policy
of quality management and Certificates 1SO and State Standard of Ukraine.

In the third chapter we have made the recommendations on how to improve the
LCC TerPolymerGas business operation and the LCC TerPolymerGas resource
management. we have conducted SWOT analysis of the company’s activities. We
evaluated the LCC TerPolymerGas internal environment, that is, grouped and
estimated enterprise strengths and weaknesses as well as assessed the external
environment that is, pointed out some weaknesses and opportunities. The global
industrial pipe market trend has been described. The main growth factors for global
industrial pipe market have been pointed out including: an increase in new pipelines
construction, replacement and modernization of aging pipelines, an increase of
urbanization rate, the need for infrastructure development. Predicted value of global
industrial pipe market is shown. The results of the SWOT analysis of the
LCC TerPolymerGas business operations are shown in the paper. Estimation of the
LCC TerPolymerGas strengths and weaknesses as well as the external opportunities
and threats for the LCC TerPolymerGas has been given. It was noted that the
company strengths exceed its weaknesses and the external opportunities for the
LCC TerPolymerGas exceed the external threats.

The resources of any enterprise are limited, so it’s necessary to improve and
optimize resource management. We have built the resource optimization model,
where the objective function is the maximum revenue from the sale of pipes. The
resource optimization model for production of water / gas pipe, diam. 25, 32, 40 has
been solved. The construction of resource optimization models will allow the
company's management to see the expected benefits and make managerial decisions
on increasing the efficiency of the resource use for the pipes production of various
diameters.

In the chapter 4 we have described the occupational health activities at LCC
TerPolymerGas, main components of an effective occupational health and safety
management system at the LCC TerPolymerGas as well as the components of an

emergency action plan at the LCC TerPolymerGas.
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Appendix A 53
diHaHcoBa 3BiTHiCTb 2020-2021 pp.
AKTUB
Ha no4aTtok Ha.K'He”‘b
HasBa pspgka Koa 3BiTHOro 3'.3'TH°r°
psaka nepioay, T1C.
POKY, TUC. IPH. vy
I. HeobopoTHi aktuBmM HemaTtepianbHi aktvem 1000 0.00 0.00
nepsicHa BapTiCTb 1001 0.00 0.00
HakonuyeHa amopTmn3auis 1002 0.00 0.00
HesaBepLueHi kaniTanbHi iHBecTuUil 1005 0.00 0.00
OcHoBHi 3acobu: 1010 1068.40 298.80
nepeicHa BapTiCTb 1011 4677.20 4411.70
3HOC 1012 3 608.80 4112.90
[10BrocTpokoBi 6ionoridHi akTnem 1020 0.00 0.00
[10BroCTpOKOBI (hiHaHCOBI iHBECTULji 1030 0.00 0.00
IHWi HeOOOPOTHI akTUBYK 1090 0.00 0.00
Ycboro 3a poaginom | 1095 1068.40 298.80
II. O6opoTHi akTnBM 3anacu: 1100 15422.90 17 936.40
Yy TOMY YWCAi roToBa NPOayKLUis 1103 522.30 1182.10
MoTouHi GionoriyHi akTnBK 1110 0.00 0.00
[ebiTopcbka 3aboproBaHicTb 3a TOBapu, podboTK, Nocnyru 1125 29592.80 43 557.20
[ebiTopcbka 3a60proBaHiCTb 3a po3paxyHkamu 3 OLaKeToM 1135 2 190.60 19.60
y TOMY YCri 3 nogaTky Ha NpMbyToK 1136 0.00 0.00
IHWa noTto4Ha aebiTopcbka 3aboproBaHiCTb 1155 15537.40 16 994.10
MoTouHi dbiHaHcoBI iHBECTUUIT 1160 0.00 0.00
"poLli Ta IX ekBiBaneHTn 1165 1916.00 18 894.20
Butpatn MmanbyTHix nepiogis 1170 31.80 9.30
IHWi 0OOpOTHI akTnBM 1190 889.60 3 248.70
Ycboro 3a poaginom 1195 65581.10 100 659.50
lll. HeobopoTHi akTuBM, YTPMMYBaHi 4N Npo4axy, Ta rpynm 1200 0.00 0.00
BMOYTTSA
BanaHc 1300 66 649.50 100 958.30
MacuB
Ha noyvatok Ha .K'He”‘b
Has3Ba psigka Kon 3BiTHOro 3BITHOro
psgka nepioay, T1c.
POKY, TUC. FPH. rPH.
|. BnacHui kanitan 3apeecTpoBaHui (Nanosun) kanitan 1400 5323.00 5323.00
[onaTtkoBuni Kanitan 1410 0.00 0.00
PesepBHuii kanitan 1415 625.00 625.00
Heposnoainexuit npnbyTok (HeNOKpUTUIA 30MTOK) 1420 13595.10 16 226.80
HeonnayeHwi kanitan 1425 0.00 0.00
Ycboro 3a po3ginom | 1495 19543.10 22 174.80
II. [loBrocTpokoBi 3060B'si3aHHS, LifboBe (hiHaHCYBaHHA Ta 1595  0.00 0.00
3abe3neyveHHs
KopoTKOoCTpOKOBi KpeauTun 6aHkiB 1600 7 800.00 0.00
I1l. ToToYHi .3060B'$.|3aHH$| MNoTo4vHa erD,VITOFI)CbKa 1610 0.00 0.00
3aboproBaHiCTb 3a: JOBroCTPOKOBMMMW 3000B'3aHHAMU
TOBapu, poboTn, Nocnyrm 1615 30596.10 61 500.50
po3paxyHkamu 3 BIoaKeTOM 1620 237.30 570.00
y TOMY 4nCri 3 nogaTky Ha npubyTok 1621 148.00 568.10
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Ha kiHeub
Ha noyatok .
Kon . 3BiTHOro
HasBa psigka 3BiTHOro .
psioka nepioay, TMC.
POKY, TUC. FPH.

rpH.
po3paxyHKkamu 3i CTpaxyBaHHA 1625 1.90 1.20
po3paxyHkamu 3 onnaTu npadi 1630 29.20 0.50
[oxoan manbyTHiX nepioais 1665 0.00 0.00
IHWi NoTO4YHI 3060B'sA3aHHSA 1690 8441.90 16 711.30
Ycboro 3a posginom lli 1695 47 106.40 78 783.50
IV. 3060B'a3aHH4, NOB'A3aHi 3 HEOBOPOTHUMM aKTMBaMW, 1700 0.00 0.00
YTPMMYBaHUMW NS Npogaxy, Ta rpynamm BuGyTTS
BanaHc 1900 66 649.50 100 958.30

3BiT npo ciHaHcoBI pe3ynbTaTth 3a 2020-2021 pp.
3a
Ko 3a 3BiTHUM  aHanoriyHumn
HasBa pspgka A nepioa, Tuc. nepion
psagka
rpH. nonepeaHbLOro
POKY, TUC. FPH.

UuncTtun goxia Big peanisauii npoaykuii (Toeapis, pobit, nocniyr) 2000 282 047.80 142 060.80
CobiBapTicTb peanizoBaHoi Npoaykuii (ToBapis, pobiT, nocnyr) 2050 260 882.10 122 877.50
IHLWI onepauinHi goxoau 2120 1 933.90 2114.00
IHWIi onepauinHi BuTpaTu 2180 14151.30 14 238.10
IHWI goxoamn 2240 6.10 165.80
IHWIi BUTpaTH 2270 770.80 1319.50
Pasom goxoam (2000 + 2120 + 2240) 2280 283 987.80 144 340.60
Pasom Butpatn (2050 + 2180 + 2270) 2285 275 804.20 138 435.10
®iHaHCcoBMI pe3ynbTaT 4o onogaTkyBaHHs (2280 - 2285) 2290 8183.60 5905.50
Moagatok Ha NpmnbyTokK 2300 1473.20 1 063.00
YUncTtun npmdyTok (36utok) (2290 - 2300) 2350 6710.40 4842.50
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éTIpﬂOAiMlprll TerPolymerGas

TPYBU BATATOLWIAPOBI (COEKCTPYJOBAHI)
rFA30MPOBIAHI 3 NMONIETUNEHY

PIPES OF MULTILAYER (coextruded)
GAS CONDUCTING FROM POLYETHYLENE
OCTY B EN 1555-2:2012

MonieTunexosi baratowaposi (coekcTpynoeaki) Tpybn  Polyethylene multilayer (coextruded) pipes are used

BMKOPUCTOBYIOTLCA IUTA MOAaul TOpHJMX rasie 3 to supply combustible gases with a pressure of up to
pobounm Thckom go 10,0 6ap, npUaHayeHux AnA 10.0 bar designed for the building and repair in the
GyniBHALTEA Ta PEMOHTY B MEpEX ra3onocTauaHHA. gas supply network. Warranty period of operation in
TapaHTiiiHKMi TepMiH ekcnnyatauii Tpy6 npw goTpumansi - compliance with the installation rules - 100 years.
npaenn moHTaxy - 100 pokis. BunyckawoTbca i3 Made from polyethylene PE 100 RC in segments
nonietunedy PE 100 RC y sigpizkax Big 5 go 13 metpie, from 5 to 13 meters, as well as in bays

aTako B OyxTax pizHOT QOBMWHW. of different lengths.

dn
-EEEEEEEEE-
0 | 0162 0,162 100-200

5 a0 | o0 | e s " 3,0 0200 | . e B 100-200
32 30 0,276 3 0,157 23 0,197 30 0,276 ol 0,157 23 0,157 100-200
40 37 | 0427 | 24 | o002 | 23 | 0286 | 37 | 0427 | 24 | o302 | 23 | 0286 | 100-200
50 46 0,663 30 0,462 23 0443 46 0,663 i 0462 29 0,443 100-200
63 g | 1050 | 38 | 0731 | 36 | 0691 | 58 | 1gs0 | 3@ | o731 | 36 | 0691 | 50-100-200
75 63 | 1462 45 | 1318 | 43 | 0970 | 68 | 1462 | 45 | 1318 | 43 | 0970 | 50-100
a0 B2 | 2120 | 54 | 143 | 52 | 1400 | 82 | 2120 | 54 | 1485 | 52 | 1400 | sol00
10 100 | 3140 6,6 2,208 63 2070 | 100 | 3140 65 2,208 63 2,070 50-100
125 14 | 4080 | 74 | 2818 | 701 | 2660 | 114 | 4080 | 74 | 2@ | 71 | 2660 5-13m
140 127 | 5080 83 3,538 80 3330 | 127 | 5080 83 3538 a0 3,330 5-13m
160 146 | 6700 | 95 | 4615 | 91 | 4340 | 146 | 6700 | 95 | 4615 | 91 | 4340 5-13m
180 64 | 8430 | 107 | 5834 | 103 | 5520 | 164 | 8430 | 107 | 5834 | 103 | 5520 513m
200 182 | 10400 | M9 | 7197 | 14 | 6780 | 182 | 10400 | 119 | 7197 | n4 | 6780 5-13m
25 205 | 13200 134 | 9135 | 128 | B550 | 205 | 13200 | 134 | 9135 | 128 | B550 513w
250 227 | 16300 | 148 | nase | 142 | weoo | 227 | 16300 | 14z | mjss | 142 | 1000 | sa3m
280 254 | 20400 166 | 14059 | 159 | 13300 | 254 | 20400 | 166 | 14050 | 159 | 13300 | 5-13m
5 286 | 25100 | 187 | 17800 | 179 | 16800 | 286 | 25100 | 187 | 17800 | 179 | 16800 | 5-13m
x5 322 | 32800 | 210 | 22609 | 202 | 21300 | 322 | 32800 | 21 | 22609 | 202 | 21300 | 513m
400 64 | g0 | 237 | 28630 | 228 | 27000 | 362 | mg0 | 17 | 2mga0 | 228 | 27000 | sa3m
450 409 | 533276 | 267 | 3636 | 256 | 34800 | 409 | 53276 | 267 | 3636 | 256 | 34800 5-13m
500 454 | 65538 | 297 | 44m17 | 284 | 42000 | as4 | essas | 297 |a4mi7 | 284 | a2o00 | 53w
560 508 | 82119 | 332 | 56162 | 319 | 53700 | 508 | 82,119 | 332 | 56062 | 319 | 53700 | 513m
630 572 |104034| 374 | 71019 | 315g | 6800 | 572 |104034| 34 | M9 | 358 | 68100 | 513w

I
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éﬁpnonimpr-l

TPYBU BATATOLUAPOBI (COEKCTPYAOBAHI)
BOAOMNMPOBIAHI 3 NONIETUJNIEHY
PIPES OF MULTILAYER (COEXTRUCTURED)

WATERPROOF FROM POLYETHYLENE

ANCTY bB.2.7 -

MonieTunexosi baratowaposi (coekcTpygosaHi) TpybK
BMKOPWCTOBYIOTLCA Ana Tpybonpoeogie e GyaisHMUTEI
3I0BHIWHIX MepeX (BogonNpoBORiB, apTE3iaHCBKUX
CBEpANOBWH, CMCTeM mMeniopallil, CamoTiuHWX i
HanipHWMX KaHanizayilHWX KonekTopie) AK 2
TPaguLinHOK TPaHLWEWHOK NPOoKNagKoo i3 3acCUNKoK
niwaxnm abo rMUHWCTUM FPYHTOM, Tak | be3 Hei.
FapaHTInHWA TEPMIH ekcnnyaTawil NpX goTpUMaHHI
npaewn MouTaxy - 100 pokie. Tpybw BunyckarTecA

B GyxTax pi3HOI JOBKWHW, 3 TaKoX ¥ Bigpizkax Big 5
Ao 13 meTpis. Burotoenaemo Tpybw 3

PET100RCe SDR 7,4 -5DR 41.

151:2008, ICTY b EN 12201-2:2018

Polyethylene multilayer (co-extruded) pipes are

used for pipelines in the construction of external
networks (water pipes, artesian wells, reclamation
systems, self-discharge and pressure sewer collectors)
as with a traditional trench gasket with sand or clay soil,
and without it. Warranty period of operation in
compliance with the installation rules - 100 years.
Pipes are produced in bays of different lengths,

as well as in sections from 5 to 13 meters.

We manufacture pipes from PE 100 RC

in SDR 7.4 -5DR 41.

—‘_

PE100RCBSDR7,4-SDR41.

muuug. By /
== ren | o | aan | oo | g, [obpionmn.
= o= — — — = 20 0,]19 100-200

25 b b b e b b 23 0,152 100-200
Ev) b il e e 20 0,197 i 0282 100-200
40 b il 20 0,255 24 0,302 17 0437 100-200
50 0 0312 24 0383 30 0,462 46 0674 100-200
63 25 0,504 30 0,590 EX: 0,731 3 1,062 100-200
75 29 0978 EY 1,130 45 1318 628 1,769 100-200
[} 15 1,005 43 1212 c4 1,485 82 218 50-100
110 42 1474 L% 1816 66 2,208 10 3,187 50-100
125 48 1,899 &0 212 74 2818 14 4135 5-13m
140 c4 2397 67 2,909 83 3538 127 L155 5-13m
160 62 3140 77 EE:1 N 95 4615 146 6,762 5-13m
180 6,9 3,900 86 4787 107 534 16,4 8544 5-13m
200 77 4843 96 5,027 19 7197 182 10,534 5-13m
25 86 6,095 108 7499 134 9,135 05 13341 5-13m
250 95 7542 19 9,169 148 11,128 127 16,300 E-13m
280 0,7 0413 134 11,577 16,6 14059 254 20,564 E-13m
315 121 11,986 150 14,549 187 17,800 286 26,028 5-13m
355 136 15,165 169 18,488 21,1 12,600 122 33,054 E-13m
400 153 19,209 19,1 23540 237 28,630 16,3 41944 E-13m
450 17,2 24288 215 29,781 267 36,350 409 53276 E-13m
500 19,1 20,063 239 35,745 297 4817 454 65538 E-13m
CED 24 37575 267 45,007 332 G162 k] 82,119 E-13m
630 241 47507 30,0 SB,110 74 71,119 £72 104,034 E-13m
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TEanAiMEpriIEI TerPolymerGas

TPYBUTA30MPOBIAHI 3 NOJIIETUNEHY

GAS PIPES FROM POLYETHYLENE
[ICTY B EN 1555-2:2012

Tpybu BUKOPUCTOBYHTHCA ANA MOAAYi TOPIYNX rasis The pipes used for the combustible gases with

3 pobounm Tuckom go 10,0 Bap, npuzHadeHi gna working pressure up to 10,0 bar, which is used for the
GyiBHMUTES Ta PEMOHTY B MEPEXKi ra3onocTavaHHA, building and repairing the gas supply. The warranty
FapaHTiiHKMiA TepmiH ekcnnyaTtauii Tpyb npu period of pipes exploitation is 50 years if all rules of
AOTPMMAaHHI NpaBun MoHTay - 50 pokie. assemnbling were used. They are manufactured in black
BunycKaoTbCA YOPHOIO KoNbopy colour with yellow lengthwise lines.

3 HOBTUMH NPOaONbHUMK MONOCaMIA.

0 30 | o162 | e L) - ner 0 | o162 | e wer e L 100-200
P 30 | 0209 | e 30 | 0209 | e 100-200
12 30 | 0296 | 23 | 0197 | 23 | 0197 0 | o276 | 23 | 0197 | 23 | 0197 100-200
40 37 | 0427 | 24 | 0302 23 0286 | 37 | 0427 | 24 | 0302 23 0,286 100-200
50 46 | 0663 | 30 | 0462 | 29 | 0443 | 46 | 0663 | 30 | 0462 | 29 | 0443 100-200
63 58 1050 | 38 | o7 36 | 0891 58 1050 | 38 | 0731 36 | 0691 | 50-100-200
75 68 1462 | 45 1318 | 43 | 0970 | 68 1462 | 45 1318 | 43 | 0970 50-100
90 832 2120 | 54 1,485 52 1,400 82 | 2120 | 54 1,485 ] 1,400 50-100
110 00 | 3140 | 66 | 2208 | 63 2000 | 100 | 3140 | &6 | 2208 | 63 | 2,070 50-100
125 14 | 4080 | 74 | 2818 71 2660 | 114 | 4080 | 74 2818 71 2,660 5-13m
140 127 | 5080 | 83 | 3538 | 80 | 3330 | 127 | 5080 | 823 3538 | 80 | 3330 513m
160 46 | 6700 | 95 | 4615 | @1 4340 | 146 | 6700 | 95 | 4615 | 91 4340 5-13m
180 64 | 8430 | 107 | 5834 | 103 | 5520 | 164 | 8430 | 107 | 5834 | 103 | 5520 5-13m
200 182 | w400 | e | 7197 | n4 | 6780 | 182 | w400 | e | 7aer | 114 | &780 5-13m
225 205 | 13200 | 134 | 9135 | 128 | B550 | 205 | 13200 | 134 | 9135 | 128 | 8550 5-13m
250 27 | 16300 | 148 | 11188 | 142 | 10600 | 227 | 16300 | 148 | 11188 | 142 | 10600 5-13m
280 254 | 20400 | 166 | 14059 | 159 | 13300 | 254 | 20400 | 166 | 14059 | 159 | 13,300 5-13m
315 286 | 25000 | 187 | 17800 | 179 | 16800 | 286 | 25000 | 187 | 17800 | 179 | 16800 5-13m
355 322 | 32800 | 21,0 | 22609 | 202 | 21300 322 | 32800 | 21,1 | 22609 @ 202 | 21300 513m
400 364 | 41800 | 237 | 28630 | 28 | 27000 | 354 | 41800 | 237 | 28630 | 228 | 27000 5-13m
450 409 | 53276 | 267 | 3536 | 256 | 34800 409 | 53276 | 267 | 3636 | 256 | 34800 513m
500 454 | 65538 | 297 | 44817 | 284 | 42900 | 454 | 65538 | 207 | 44817 | 284 | 42000 5-13m
560 508 | 82119 | 332 | 56162 | 319 | 53700 | S08 | B2,119 | 332 | 56162 | 319 | 53,700 5-13m
630 572 | 104034 374 | 71,019 | 358 | 68100 | 572 | 104034 | 374 | 71,119 | 358 | 68,100 5-13m

H TpyGn / Fipes www.poligas.com.ua
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TerPolymerGas OTEanAiMEpraEI

TPYBU BOAONPOBIAHI HAMIPHI
3 NOJNIETUNEHY

PLUMBING PRESSURE PIPES FROM POLYETHYLEN
OCTY 6B.2.7 - 151:2008, ACTY B EN 12201-2:2018

Tpybu BukopvcToBYIOTECA ANA OyaisHMuTEa 30BHIWHIX  The pipes used for building extranets (plumbings,

Mepex (BoAonpoBodie, apTe3iaHCbKNX CKEAMMWH, artesian wells, reclamation systems, gravity and
CUCTEM Meniopalil, CAMOMMMEHMX T3 HaNiPHWUX pressure sewers). The warranty period of pipes
KaHanizauiiHux konektopie). FapaHTiiiHuii Tepamiu exploitation is 50 years if all rules of assembling were
ekcnnyarauii TpyO Npu goTpUMaHHI Npaewn used. They are manufactured in black colour with
moHTaxy - 50 pokie. BunyckaoTbca YopHoro blue lengthwise lines. The pipes production of PE 80
KONbOPY 3 CUHIMK NPOAONBHUMK MONOCAMMK. and PE100in SDR 7,4 -SDR 41.

BuroTtoenaemo tpy6bwm 3 MNE 80 w MNE 100
eSDR7,4-SDR41.

L\ \O\S<<==

W

ME 100 SDR 26 (0.63 MMa) | ME 100 SDR 21 (0.8MMa) | NE 100 SDR 17 1nn|na nmnmnn 1an|na
I'IIII'I

Tnnqlua Tuul,lun ToBwmHa
A AR AN A

" o e 20 0,119 100-200
25 " " 23 0,152 100-200
E}) " [ " " 20 0,197 3D 0,282 100-200
40 0 0,255 24 0302 37 0437 100-200
50 20 0322 24 0383 30 0462 45 0,674 100-200
63 25 0,504 30 0,590 3B 0731 58 1,062 100-200
75 29 0,978 36 1130 45 1318 68 1,769 100-200
50 35 1,005 43 1212 54 1485 82 2,15 50-100
110 42 1,474 53 1816 66 2208 10 3,187 50-100
125 48 1,899 6,0 2312 74 2818 14 4135 513m
140 54 2397 67 2909 83 3538 127 5,155 513u
160 62 3,140 77 3811 95 4615 146 6,762 513u
180 69 3,909 86 4787 107 5,834 164 B,544 513u
200 77 4843 96 5927 19 7,197 182 10,534 513u
5 86 £,006 108 7499 134 9,135 205 13341 513u
250 96 7542 19 9,169 148 11,188 27 16,309 513u
280 107 9413 134 N7 166 14059 254 20564 513u
35 12 11,986 150 14549 187 17,800 286 26,028 513u
355 136 15,165 169 18,488 n) 22,600 12 13054 513u
400 153 19,209 19 13549 17 28630 163 41044 513u
450 172 24288 215 29781 267 36,360 409 53276 513u
500 19, 29963 139 36745 17 44317 454 65538 513u
560 214 37575 267 46,007 132 56,162 508 82119 513u
630 4] 47507 00 58110 174 71,119 572 104034 513u

www.poligas.com.ua Toybu / Pipes ﬂ
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e SYSTEM OF
INTERNATIONAL
CERTIFICATION

CERTIFICATE

of Quality Management System
Certificate Ne: SIC.MS.040.1S09001.2311

The Certification Body “RosUkrCert” hereby certifies that the
Quality Management System of

"POLYMER GROUP
"TERPOLIMERGAZ"

LIMITED LIABILITY COMPANY

Legal address: 31 Mykulynetska Str., Ternopil, Ternopil region, Ukraine, 46005
Production address (of the main location): 8 Lukianovycha Str., Ternopil, Ternopil
region, Ukraine, 47707
EDRPOU Code 37306731

concerning:

e plastic pipe and fitting production and distribution (PE-100 and PE-80
polyethylene connections, polyethylene connections PE-RT II with high heat
resistance for thermistor and butt welding of water, gas and heat supply
networks, technological pipelines, etc.; integral polyethylene-steel transitions
thermistor; integral polyethylene-steel transitions; polyethylene flanged bushes
for butt welding; PE-100 and PE-80 polyethylene pipes (including multilayer
(co-extruded)) for gas- and water pipelines construction (including utility and
drinking water supply), drainage and sewerage networks, technological pipelines,
and polyethylene pressure pipes PE-RT II with high heat resistance for cold, hot
water and heat supply networks; steel flanges

comply with the international standard

ISO 9001:2015

“Quality management systems. Requirements”
INTERNATIONAL STANDARD

Issue date : 14.05.2021
Certification cycle : 3years

Valid through* : A%05.202
Date of the next surveillance audit

heresults of annual surveillance audit

O. Shcherbyna

T SIC.MS.040.1509001.2311

02192, Ukraine, Kiev, 7 Yunosti str., off, 33 Tel.: +38(096)559-0434, +38(067)536-3802 http://ukrcert.com.ua
issued $.1.C. Global Inc., 346 WIGSTON DR, Suite 4, NORTH BAY, ONTARIO, P1A 1X3, CANADA http://sic-global.com




Appendix D

OPTAH CEPTUDIKALLIT ul.l,EﬁTPCEI'IPOTEI'IﬂOMEPE)HA»

Homep npuanadveHoro oprady UATR.045, arecrar akpeamrauli HAAY Ne10112

DEPTUIKAT BldNoBINOGT]

CEPTUPHKAT COOTBETCTBUA/CERTIFICATE OF CONFORMITY

3apeecTpoBaHo B pRECTPI OpraMy 3 ouiMkm BignosigHocti 3a Ne UA.TR.045.000082-19

33pETUCTRMPORAH B PRECTRE OpPTaNa DUSHKK COOTEETCTRMA no Na
Registered at the Record of conformity assessment body onder Ne

Tepmin gji 3 08 ksitHa 2019 go OT keithHa 2022

CpoK GERCTBMR C
Term of vaildity is from

TOB «lonimepsa rpyna «Teplonimeplas», (xop E0PNOY
Ceprudixar BAaHO  37306731), 3a anpecow: Ykpaika, 46005, M. TepHonine, syn. Muky-

Cepriadguuar Bagan

Certificate is issued on RARSHENS; 33 22.21.29 Tﬂ

Npoaysuls meninmm Byprosi nonieTMNEHOBI ANA 3BAPIOBaHNA BCTMK : I
pv SyniBHMUTEI BOQONPOBOAIB Ta ra3ONPOBOAIE 3 NONETWIEHOEMK. . v P

Pcaiutn £ HOMIHANEHIAM JOBHILIHIM AIAMETPOM dn = 25 - 1200 mm 1=l tsesa an owsl vt

(RS UNTZEDN] cnadalnd 0, DG ORPPY

[P MU, T, B NS, PODAY mapma (rmaph ik
|metiterion bl i, toem, MG, b, TR e, PR s )
Feompluti-produch desgilstiuL, [ven, dnd of model, irsdersr (mendd]

Bignoeigae sumoram

Cooreercreyer tpeosanmam  mun. 5.1.6, 5.3.5, 5.5, 6.4.1, 6.7.1 (paaxm 1, 2 Tabnuui 5) ACTY B '8.2.

Complies with the requiremients 41792009, n.n. 1.3, 1.4.1, 1.6 (paakn 1, 2 Ta6nuui 4), TY ¥ B.2.7-22.2-33708422-
002:2014 :B'rmxn nia gnaweys Gyprosi nonieTHNEHOBI ANR Mepex BORO-
NocTa4yaHHA Ta razonocravanHA. Texiuni ymoswm» (nepenik nepesig
" MOAINIKIE HABeNeHO Y IORATKY

’-ﬂm F:h Bamr and Futhosn o npewianve des sl

Bupobuuk(u) TOB «Monimepna rpyna «Teplonimeplas», 3a agpecoio: Ykpaina,
Npounzsopurens{v) / Producer(s) Tepuonine, syn. Mukynuseubya, 31

Micue(n) supobimurea 1o «MNonimepka rpyna «Teplonimeplas», 3a agpecoio: Yxpaina, 460

MecTola) npovIsoncTea
Placels) of praduction Tepuonine, Byn. MukynuHeyska, 31

[oparkosa indopmauin  AOBPOBINLHA cepThdixauin NPoAYKUI, W0 BWPOBNAETLCA cepinno 3 08.04.2019

NofonhureRssaA ydBgmain - O 07.04.2022. Texwiunmin Harnsan - 1 paa Ha pik.

Additional information

CEFPROAIGH SRR O Usivisl CoRTrieir: uil HAAY Ne 10112 sia 16.10.2018 p.
Certificate is issue t g

'ropa‘ sUCTM» 3 swnpobBysank TpySonpomigHol npooyxull Ta nonimMepHux matepiania Gyaiee

Hanigcrasl o cuaienin TOB «Opran cepribixaull « allewTpCENPOTenfoMepenkan (03150, M. Kinin, 3anizavHe

Ha'ocHoBaiid - woce, 47), Atectar axpegwrauli Ne2H10 1.11.2014 p. (usmnred oo 31.10.2018 p.), BucHosky m};: i
Gn the grounds of wasnol canitapHo-enigemionorivsol e 05.03.02-04/34374 mlg 31 nwnaR 2015 p., 38iT 3 oW
" KW cucTemi AkocTi gia 18 ciuks 2019 =0
N.0. NonraBcbKa

KepisHwK oprady 3 ouiHkwM signosigHocTi
PyhOBCANTE B OPTaHA DUBHKM CODTERTITEWN
ﬂlrcnnr nf{he mrrfofmiw assessment bady

MMM nﬁm
HunHiCTe LEIITWB BWHHI‘.‘IET! MORHE MepeRipT 8 Gasi gamrux DOB, wo possis@nna Ha www,.cstmiab.com,ua

AEAETBAE CEpTHgHNITI-COBTERTCTRA MOMMHE NpoBepTy B Base Aannbn OOC, pRimelsEnnof Ha www.cstrmlabicom. ua
Validity of the Certificate’ of conformity ¢an be verifled on the database of the conformity assessmient body, located at wiw,estmiab.com.ua

IPMATL et A, B mrar WASEERE. sarngrine, dasstnaal! | dpnadre, initab wnsees|

OC «l{eHTpCENPOTenNOMEpEkas, M. Kitis, Byn. Kaiumupa Maneswya, 880,

4 L {044) 333-30-87; Homep npwanaderorc oprawy UA.TR.O4S
Ceprudikar 8ugano opranom 3 ouiukm SERASMISC (04 WOKOHOMPOIEMTKY Yipaiiw NeB9O oin 02.08.2013 p., ATecHy

eank MNe 247-2019 sig 05 kaitia 2019 p. BunpoSyeaneqol nab
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o

OPrAH CEPTU®IKALII «LUEHTPCENPOTEMN/IOMEPEXA»
AtectaT akpeauTauii 10112 Big 16 xoBTHA 2018 poky, CBiAOUTBO NpU3HAYEHHSA 3rigHO
TexHiuHoro pernamMeHTy 6yaiBensHux sBupobis, 6yaisens Ta cnopya NeUA.TR.045

<
N/

Bunpo6ysanbHa nabopartopia «LICTM»
AtecTaTt akpeauTtauii HAAY N2 2H1064 Bia 01 nuctonaaa 2014 poky
Ykpaina, 03150, M. Kuie, Byn. Kasaumupa Manesu4a 86 b, Ten./dakc. (044) 333-30-87
e-mail: cstmlab ail.com

fa -BMnNpobyBanbHOI
gsM»
“A. 10, AaTtnos

CEPTWDIKAuIMHMX B’HnﬁOBYBAHb
1. NMiancraBsa Ana npoBeAeHHA BUNpo6yBaHb
CepTudikauilini  BunpobyBaHHA NpPOBOAATLCSA Ha  3aMoBieHHs OpraHy ceptudikadii
«LleHTpCEMPOTEennoMepexa» (Aani 3a Tekctom — OC) 3rigHo piwenHs OC N° 225 Big 25.02.2019 p.

2. 06'ekT BUNpPO6GYBaHb:

3pa3ku Mpoaykuii BupobHuuTea TOB «MoniMepHa rpyna «TepnoniMmepras» (YkpaiHa, 46005, M.
TepHoninb, Byn. MukynuHeubka, 31):
= MydTa TepMOpe3nCToOpHa 3 pPo3MipHMM cniBBigHoweHHAM SDR 11 HOMiHanbHWUM AiaMeTpoMm
D, = 110 MM B KinbkocTi 5 wT., mapTia N2 021903, paTta BurotosneHHAa 02.2019 p.;

Ana npoBeaeHHa cepTudikauiiHux BunpobyBaHb y BignosigHocTi 3 BuMoramu n.n. 5.1.5.1,
5152, 51,53 5.1.5.4 5155 5158, 516 64.1, 6.7 1 (p. L. 2 1a6n. 5 ACTY B B.2.7-
179:2009 «[etani 3'eaHyBanbHi A58 ra3onpoBoais i3 nonieTuneHoBux Tpyd TexHiyHi yMoBU»
3rigHo 3 akTom Biabopy 3pazkis N? 1 Big 06.03.2019 p.

hani 3a Tekctom — Mpoaykuis.

3. lata OTPMMaHHA 3pa3KiB.:
3pas3ku lMpoaykuii otpumaHo 25.03.2019 p.

Bunpo6yBanbHi ripnaHam 3 BignoeigHux Tpy6 Ta ¢iTuHriBe nig ToprieesibHOIO MapKoIo
«Tepnonimepras» O6ynu 3BapeHi YynNoBHOBaXX€HWMKW npeacTaBHukamu TOB «lMoniMepHa rpyna
«TepnoniMepraz» 06 6epe3Hs 2019 p. y npuMiwieHHi nabopatopii TOB «[loniMepHa rpyna
«TepnoniMepras» nig Harnsgom B. 0. KepiBHMKa nabopaTtopii «LICTM» [stnoBa A. 0. i3
3acTOCYBaHHAM IHCTPYMEHTY MOHTAXHOro nia TOPriBenbHOW MapKow «TepnoniMepras», pani 3a
TEKCTOM — 3pasKku BUrpobyBasibHUX ripasHa.

4. [laTta npoBefeHHs BUNpo6yBaHb:
26.03.2019 p. — 04.04.2019 p.

5. MeTta Bunpo6yBaHb:
MNepeeipka BignoeigHocTi 3paskiB [Mpoaykuii Bumoram [ACTY B B.2.7-179:2009 «[etani
3'eQHYBanbHi ANg rasonpoBoAiB i3 nonieTuneHoBux Tpy6 TexHiuyHi yMoBU>.

6. MNokaaHuku BnacTusocrei 06’ekTa BUNPoGyBaHb Ta HOPMaTMBHAa AOKYMeHTaUiA Ha
METOIM iX KOHTPONIOBAHHSA:

6.1 MokasHukKM BUNpobyBaHb 3pa3kiB Mpoaykuii:

6.1.1 BignoeinHo ACTY B B.2.7-179:2009 «[etani 3'egHyBanbHi ANnA rasonpoBoAiB i3
nonieTuneHoBux Tpy6 TexHiyHi yMOBU» .

- n. 5.1.5.1 OcHoBHi po3Mipu po3Tpyba TepMOPE3UCTOPHOrO;

- n. 5.1.5.2 3HayeHHa A0BXUWHU po3Tpyba, MM;

- n. 5.1.5.3 HomiHanbHa A0BXWHa XonoAHOI 30HU po3Tpyba, MM;

MPOTOKOJT LUCTM N? 248 - 2019 apkyw 135



.5.5 OBanbHicTb BHYTPiLWHbOrO AiameTpa po3Tpyba TepMOD%BHCTOBHOI'O M
5.6 ToBLUMHA CTiHKM po3Tpy6a TepMopesncTopHoro, mym; CONtIN

.6 ToBLWIMHA CTiIHKU KOpnycy AeTtani, MM;

.1 3oBHiWHIN BUrNaa petanei;

1 p.1 Tabn. 5 CriiikicTb Npu NocTiMHOMY BHYTpilHbLOMY TUcKy npu 20°C, roa;
.1 p.2 Tabn. 5 CTilikicTb NpYU NOCTINHOMY BHYTpilWHbLOMY Tucky npu 80°C, roa.

6.2 HopMaTuMBHa AOKYMeHTaLis:

6.2.1 LICTY b B.2.7-179:20089 «,D,e'ram 3'egHyBanbHi Ans rasonpoBoAis i3 nonieTuneHoBux Tpy6
TexHi4YHi yMoBU»;

6.2.2 ACTY ISO 3126:2015 (ISO 3126:2005, IDT) Tpybonposoau 3 nnacrMacu. lnacrMacosi
eneMeHTn Tpybonposoay. BusHayeHHs po3MipiB;
6.2.3 ACTY B EN ISO 1167-1:2012 Tpy6u, diTUHrKM i By31U 3 TepMonnacTiB aAna

TpaHCnopTyBaHHA pPiAKMX i rasonoaibHux cepeaoBULl. BU3HauYeHHs onopy BHYTPILLHLOMY TUCKY.
YactuHa 1. 3aranbHi Metoau;

6.2.4 OCTY B EN ISO 1167-2:2012 Tpy6u, obiTMHrM # By3nWM 3 TepmonjacTiB Ans
TPaHCMOPTYBaHHA piakux i rasonodibHux cepefosuil. BusHayeHHsi onopy BHYTPIWHLOMY TUCKY.
YactuHa 2. MNigroToBka 3paskis Tpy6 ans sunpobyBaHb

7. YMOBM npoBefeHHA BUNpo6yBaHb:

- aTMocdepHuii Tuck (738 - 761) MM.pT. CT;

- TeMnepaTypa HaBKOMMIWHBLOrO cepeaosuiya (20 - 21)°C;
- BiAHOCHa Bonorictb nositpa (61 — 70) %.

8. HazBu Ta OCHOBHI XapaKTepUCTUKU BUKOPUCTAHOro BUNpo6yBanbHoOro o6sagHaHHA
HaBefeHo y Tabnuui 1.

Tabnuus 1
.Uy Ra i ota Twun, mapka OCHOBHI TEXHIUHI XapakTepucTuKn IH(D,OpMaum e
obnagHaHHA nosipku, atecrauii
Creng SCITEQ-Hammel A/S <Srlbac. PerynsoBaHuii Tuck Big 0,1MMa go 10MMa 2 Ceigouteo AMA
(Oania) ana BunpobyBaHHA 20003 noxubkoto 1%; perynsosaHa TeMnepaTypa Big N¢ UA 02 02 910 Big
BHYTPILLIHIM TUCKOM 15°C go 95°C 3 TounicTio 0,1°C 31.10.2013 p.
YHiBepcanbHa po3pyMBHa MalluHa Pobouuin gianasoH 5-100 kH; Ceigourso AMA
Beijing Century Wang An WDT-W Xifa TpaBep3u He binblwe 2000 mM; N° UA 02 04 34288 Big
International Trade (Kutai) noxubka y pobouomy gianazoHi (£1,0)% 13.11.2013 p.
Komn'totep L P\?ntlum IP 600 MHz/128 Mb/100 Mb, ATecTauii He nignarae
9. Ha3Bu Ta OCHOBHI XapaKTepUCTUKN BUKOPUCTaHUX 3acobiB BUMiplOBaHHA
npueBeaeHi B Tabnuyi 2
Tabnuus 2
Hazea 3acobis 3aBOACLKUIA | ’ .
BUMIDIOBAHHS HoMep TexHi4yHa XapakTepucTuka IHhopmauia Woao Noeipky, atecrtauii
LUTaHreHUMpPKYb E 17872 OianazoH eumiptoeaHb 0-250 MM Ceipoutso AMA
Wwi-11 250 (17978) uiHa noginku 0,05 mmM N2 UA 0204 N2 23394 gig 29.09.2013 p.
CriHKOMIp iHAMKaTOPHMWIA N 4203 AianasoH BuMipoBaHb0-25 MM, UiHa Ceigourso UA 0204 N2 23388
C-25 5 noginku 0,1 MM Bia 23.09.2013 p.
10. Pe3ynbTaTn BUNpo6yeaHb NnpuBeaeHi B Tabnuyi 3
Tabnuus 3
HasieHictb
HA sitill PesynbT | KoMn'toTep-
; HO Ha meToa|HopMaTtuBHE 3HauveHHs | DakTUYHe 3HaYeHHs | aT Horo
EMRER IO :Eﬂg?;”BH' KOHTPOMOBAHHS | NOKasHWKa noKkasHuKa BUNpob | posapykysa
yBaHb HHA
pesynkTatie
1 2 3 4 5 6 7

MydTa TepMope3aucTopHa 3 po3MipHUM cniesBigHoweHHAM SDR 11 HoMiHanbHUM agiameTpom D, =
110 mmM, napTisa N2 021903, gata surotosfieHHs 02.2019 p.
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Koncrpykuis aetani | Continuation of the|Appendix E 63
ans
TEPMOPE3UCTOPHOro
3BaplOBaHHA NOBUHHAE
nepeabayaTv HasiBHICTb
He MeHLWe oaHoro (4u
AeKinbKoxX Topuis
BMKHaHUX Yy BUrNaai
BTY/NIKOBOMO KiHUA)
- TOpUSA 3 PO3TPYGOM PozTpybie
n.5.1.2+ n.5:t.2=+ TEPMOPE3UCTOPHUM i3 | TEPMOPE3UCTOPHUX 2. BianoBi :
KoHcTpykuia 5.1.4 Acry 5.1.4 ACTY posmipaMu Ta Pi3Ki 3MiHW ¥ TOBLLMHK nae Hi
B B.2.7-179 B B.2.7-179 XapakTepucTukamm CTiHKW Kopnyca getani
3rigHo 3 CTaHaapToM. BiACYTHI
KoHcTpykuia getani He
NOBWMHHA MaTK Pi3KKUX
(He nnaBHWX) 3MiH Y
TOBLUMHW CTIHKMK
Kopnyca getani ans
3anobiraHHa
30CcepeaKeHb
BHYTPILLHBOI HANpPyrK
maTtepiany Agetani.
ToBLWWHA CTIHKK
petani ans ?éghl.éshcw E'gzgﬂf:gg’ >E min 10,6 Bianosi i
TEPMOPE3UCTOPHOro | & B.2.7-179 ACTY 1SO 3126 ze, max 11,0 nae
3BapHOBaHHA, MM
OcHoBHi po3mipu po3Tpy6a TepmopesucTopHoro n.5.1.5 ACTY b B.7-179
HosxwuHa po3Tpyba f.3.1.5.2 n.9.6 ACTY min 32 min 75,0 Bignosi ;
v (rabn.1) ACTY | B B.2.7-179, max 82 max 75.2 e Hi
L b B.2.7-179 ACTY ISO 3126 i
JloBXuMHa 30HM
3Ba3pHBaHHA f.5.1.5.2 s e min 41,5 Bignosi ;
po3Tpy6a L;, MM, He (ra6n.1) ACTY |B.2.7-179, 1= max 42,0 nae o
sl B B.2.7-179 OCTY ISO 3126 ’
MEHLe
[JosxwuHa xonogHoi |n.5.1.5.3 n.9.6 ACTY B : ; 4
30HM poaTpy6a Ls, |ACTY B B.2.7- |B.2.7-179, 15 bl (g B'gggs' Hi
MM, HE MeHlwe 179 ACTY ISO 3126 i
CepeaHiin
EHYTDULIN pintery Hcsfif'g'; 27- B2 750, 110,007 At 1398 DD 5
30HW 3BaplOBaHHA s i - max 110,5 hae
D, 179 OCTY ISO 3126
OBancHicTb
BHYTPILWHIKA giametp M.5.1.5.3 20 FC 55 0,015d, Bignosi ‘
30HM 383DIOBaHHS D AOCTY B B.2.7- |B.2.7-179, (1,6) 0,3 nae Hi
o Bniaiie 1r 1459 ACTY ISO 3126 4
3oBHilWHIK giameTp |n.5.1.5.7, n.9.6 ACTY b 3 : :
po3Tpy6a Ds, MM, He |Tabn.2 ACTY B | B:2.7-179, (D1+2e5) L 113513% B e Hi
MeHLe B.2.7-179 ACTY ISO 3126 PP wady ARS
Mpwu po3rnagi 6es
36inblYyBanbHUX
npuNagis, BHYTPIWHI Ta
30BHIWHI NOBEPXHI
Aetanei NoBuHHI Byt
rMagkuMmn i YUCTUMHK,
HE MaTtu TPILLMH,
s onini ssiimsviias BHYTpIlWHI Ta 30BHILWHI
IHLW WX YIWKOAXEHb, L0 ; =
: NnoBepxHi getanei €
n.6.4.1 ACTY |n. 9.5 ACTY B e&iﬂi@i’ﬂ;m PAIAKMMA FIMCTUMK, | g
SoBHiWHIf BATNAA | 'g'o'5 09 [B2.7-179 BnactMeocTi, Ta HE MEIDTE TDIUI, nae o
3aNUWKIB MacTuna Ha SRy TTIS; pe OB i
NOBEPXHAX ANs i ymK.D‘mKEHb' &
3BaploeaHHA. Cknagosi Konip aetani - opHu#
€NeMeHT getani He
NOBWHHI MaTW 03HaK
YLWKOMKEHb,
NoOAPSANWUH, WepbuH,
MiXYpiB, 3aaUpoK,
CTOPOHHIX BKITHOUEHb,
TPilKWH abo o3HaK
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koposii. Konip getaner | Continuation of the[AppendiX E 64
3 NoNieTuneHy NnoBuHeH
6yTM YOpHMM abo
CUHIM. BiaTiHKK
KOMbopie He
pPEernaMeHTyThCS.
n.9.7 ACTY
b 58 n.6.7.1 p.1 b B.2.7-179, 100 105 roa. 00 xB. Biusoel Hi,
Criiikicts Zggc Tabn.5 ACTY 6 | ACTY B EN ISO | (nouaTkoBa Hanpyra B | (BMnpo6ysanbHuii Trck 'na€ A0AaToK A,
HpR; B.2.7-179 1167-1, ACTY B | cTiHui Tpy6u 12,4 MMa) 25,29 6ap) A Tabn. A.1
nocTiiHomMy EN ISO 1167-2
BHYTPIWHbO
MY TUCKY, n.9.7 ACTY
roa, He e n.6.7.1 p.2 b B.2.7-179, 165 180 roa. 00 xs. Blanosi Hi,
MeHLe Sggc Tabn.5 ACTY B | ACTY B EN ISO | (no4aTtkosa Hanpyra B | (BMNpo6yBanbHUi TUCK aae A0[aToK A,
B.2.7-179 1167-1, ACTY B | cTiHui Tpy6u 5,4 MMa) 11,01 6ap) o Ta6n. A.2
EN ISO 1167-2
Li o
Is I3
3HE
& : 5 :
a [ & _
30Ha ypapBaHug
L3+0 512 5
PucyHok 1. OCHOBHi po3Mipu po3Tpy6a TEPMOPE3UCTOPHOro
BucHoBok.

MianaHi BunpobysaHHaM 3pasku Mpoaykuii TOB «MonimepHa rpyna «TeproniMepras» (YkpaiHa,
46005, M. TepHoninb, Bys. MukynuHeubka, a1
= MydTa TepMmopesucTopHa 3 PO3MipHUM cniBBiAHOWEHHAM SDR 11 HOMiHaNbHUM AiameTpoMm
D, = 110 MM B KinbkocTi 5 wr., napTia N2 021903, paTta BurotosneHHs 02.2019 P-;

AN NPOBEAEHHA cepTudikauinHux BUNPOGYBaHb y BIANOBIAHOCTI 3 BUMOraMu n.n.
J3.1.3.2¥5.1.5.3, §51.54, 5.155%, 5.1.5.6, 5.1.6, 6.4.1, 6.7.1 (p. 1, 2 Tabn. 5] BCTY
179:2009 «[letani 3'eAHyBanbHi ANs ra30nNpoBOAIB i3 NONIETUNIEHOBUX Tpy6 TexHiuHi ymoBu»
3rigHo 3 akToM BiabGopy 3paskie N° 1 Big 06.03.2019 P. BiAMOBiAalOTL BUMOraMm cTaHaapTis.

5.1.5.1,
5 B.2.7-

MNepenixk popartkie:
HAonaTok A. MokasHWKKM Npouecy BU3HAYEHHS CTIKOCTI 3pasKiB TEPMOPE3UCTOPHUX AeTanei Ao
Ail NOCTINHOro BHYTPILLHBLOrO TUCKY

KinbkicTe BUAPYKYBaHMX ekseMnaspis — 3 npuMm.
3aMoBHUKY ~ 1 npum;

OpraH ceptughikauii «LleHTpCElNPOTEnnOMepexa» - 1 npum,
Apxis na6oparopii «L{CTM» - 1 npum.

3ayBaj>keHHs:

Leii npotokon BurpobysaHb, BKIOYHO i3 BCiMa AogaTtkaMu [0 HbOro Ta pesysbTataMmu
KOMITIOTEPHOr0  PO3APYKYBaHHS, He Moxe 6yTu [oBHICTIO abo YacTKOBO BiATBOpeHMi Ta
PO3r10BCIOAKEHNI SK OQILiHNI JOKYMEHT 6e3 A03B0J1y,BM1IPO6YBaibHOI nabopatopii «L{CTM»,

Les npotokon BurpobysaHs, BKAOYHO i3 BCHS AQAaTKamMm 40 HbOro, CTOCYETLCH TINIbLKU TUX
3paskis, sIKi NigaaBanncs BUNPo6yBaHHSM.

BianosiananbHUii BUKOHaBeLb:
3acTynHUK AUPEKTOpa 3 AKOCTI

KoHTponb:
KepiBHuK Bigainy ceptudikauii
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g HAopaTok A. MokasHUKK NpoLecy BU3HAYEHHS CTIliKOCT 3pasKkiB TEPMOPE3UCTOPHUX AeTanei Ao
© Al NOCTINHOTO BHYTPILLIHBLOrO TUCKY Continuation of the Appendix E 65

Tabnuus A.1 BusHauyeHHs CTilKoCTi 3paskis TEPMOPE3NCTOPHUX AeTanein 3BapeHuit 3 Tpyboto
BUpobHuuTea TOB «MI «TEPMONIIMEPIrA3» MNE 100 A3 SDR 11 110x10,0 ACTY B EN 1555-
2:2012 npu Temnepatypi 20 0C

Mo3HauyeHHa MapkyBaHHA Pexxum BUNpobyBaHb BiaxuneHHs PesyneTatu
3paska 3paska Bif, pexumy BMNpob6yBaHb

Tepmin, roa. Temnepartypa, °C Tuck P, 6ap

¥ 105 rog. 00 xB. 6es

100 20 25,29 2:‘;;;:{’2:::5 03HaK pPYWHYBaHHA Ta
BTPaTW repMeTUYHOCTI

Bunpo6ysansHa
ripnasga 110-1 ?

3

P= 2Smin on /(Dmax - Smin ) = 2 x 10,2 X 12,4/ (110,2 - 10,2) = 2,529 MMNa = 25,29 6ap

0n = No4aTKoBe HaMpy>eHHs B CTiHUi Tpybu 3 MiHiMansHuM SDR, Wo 3’€aHaHa 3 aetanno -
12,4 MNa (3rigHo 3 ACTY B B. 2.7-179:2009)

Smin - MiHiManbHa TOBLWMHA CTIHKM Tpybu ey = 10,2 MM

Dmax - MakcumanbHuii cepeaHiit 30BHIWHIN giameTp TRY
EN 1555-2:2012)

(3rigHo,3 ICTY B EN 1555-2:2012)
W derfl = 110,2 mm (arigHo 3 ACTY B

BianosiganbHuWii BUKOHaBeLb : A. 1O. Oatnos
HAata BUKOHaHHA 26.03.2019 - 01.04.2019 p

Tabnuus A.2 Bu3HaueHHs CTIHKOCTI 3paskie ﬁ"__ OPE3NCTOPHUX AeTaneit 3BapeHuit 3 Tpyboto
BUpobHUUTBa TOB «MIN «TEPMOJIIMEPIrA3» MNE 100 A3 SDR 11 110x10,0 ACTY B EN 1555-
2:2012 npu TemnepaTypi 80 0C

Mo3HayeHHs MapkyBaHHs PexumM eunpobyBsaHb BigxuneHHs Pesynbratu
3paska 3paska Big pexumy BUNpobyBaHb

TepwmiH, rog. Temneparypa, °C Tuck P, 6ap

- 180 roa. 00 xB. 6Ges

165 80 11,01 g?gﬂg:g:: 03HaK pyWHYBaHHA Ta
BTPaTW repMeTUYHOCTI

BunpobysansHa
ripnsaHaa 110-2 2

3

P= 25min On/(Dmax - Smin) = 2% 10,2 x 5,4 / (110,2 - 10,2) = 1,101 MNa = 11,01 6ap

On — NOHATKOBE HaNpy>XeHHA B CTiHUI Tpy6u 3 MiHiManbHuM SDR, wo 3'egHaHa 3 Aetannw - 5,4
MMa (3rigHo 3 ACTY B B. 2.7-179:2009) ;
Smin = MiHIManbLHa TOBLYMHA CTIHKM TPY6M e, = 10,2 MM (3rigHo 3 ACTY B EN 1555-2:2012)

Dmax — MakcuManbHuit cepefHiit 30BHILLHIM AiameTp Tpybm dem = 110,2 MM (3rigHo 3 OCTY B EN
1555-2:2012)

BianosiganbHuii BUKOHaBeUb
[aTta BuKoHaHHsA 27.03.2019-04.04.2019 p

A. 10. AsTtnos
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