Topic 1. Introduction to science. Basics of reliability theory. The purpose
and tasks of science. Basic concepts and terms of reliability theory. The
purpose and objectives of collecting and evaluating information on the
reliability of oil and gas equipment. Working condition of machines and
durability of details. Current state of equipment and future development and
improvement. Corrosion, wear and tear of materials.

Topic 2. Basic reliability information. Continuity. Fault. Ability to work.
Stop working. Product features. Working time. Don't quit. Long work. Limit
state. Repairability. Retention. Faultless uptime. A parameter of the flow of
failures. Intensity of layoffs.

Module 2. Absences and accuracy rates

Topic 3. Classification of dismissals. Accuracy indicators of non-
repairable items. Accuracy indicators of repaired items.

Topic 4. Accuracy indicators of repaired items. Frequency of outages.
Probability of working without leaving work. Gamma percentage resource.
Average uptime to termination.

Topic 5. Determination of accuracy indicators according to test results.
Types of information about resignations. Accounting for failures during the
warranty period. Accounting for outages after the warranty period.

Module 3. Determination of factors affecting reliability and their
indicators

Topic 6. Factors affecting reliability. Seasonality of layoffs. Verification _
method. Try for accuracy. Try not to quit. Resource tests. Determining the
average resources of associations. Determination of accuracy indicators. |

Topic 7. Determination of reliability indicators. Calculation of the optimal |
alarm replacement period of replaceable parts. Calculating the period 0f|
preventive care.

Topic 8. Calculation of the structure of the repair cycle. Inter- repair |
period. The inter-Kuric period. Maintenance and repair strategy. Prevemlve
examinations. |

Module 4. Standardization of reliability indicators and increase of |
efficiency of machines
_ Topic 9. Standardization of reliability indicators. Limited service life.
| Optimal service life. The term of moral obsolescence. Depreciation period.
Unregister resource.

Topic 10. The influence of accuracy indicators on the economy of
machines. Methods of increasing accuracy indicators. Constructive and

technological methods of improving the accuracy of machines, methods of
' ensuring the necessary accuracy in operation.

2.4. Instructions and recommendations for practical training.

In practical training, the subjects of the lectures are calculated, tested and
| implemented. Practical skills are formed in students.

Recommended topics of practical training:
1. Fundamentals of analytical apparatus in the theory of reliability ;
2 .-Statistical development of information about the reliability of objects:

__production and processing equipment.

3. Calculation of reliability characteristics of the system in the distribution
of disturbances by the exponential law;

4. Calculation formulas using nomograms and graphs, approximate
calculation methods using correcting (correcting) coefficients;

5. Selection of normalized indicators of reliability for oil and gas
production facilities;

6. Determination of reliability indicators by the law of distribution;

7. Clarifying the level of reliability indicators;

8. Engineer-technological analysis of object damage;

9. Reliability indicators of technological systems in slow - gradual
breakdowns;

10. Reliability indicators of non-renewable technological systems.

2.5. Instructions and recommendations for laboratory training
Laboratory classes in science are not planned.

2.6. Course work (project) in science
Course work (project) in science is not planned.
2.7. Independent education and independent work

Suggested independent work topics.
1. Breakdowns of machines and their components and aggregates.
2. Reliability indicators.
3. Physical bases of reliability of oil and gas equipment. _
4. Mathematical-analytical methods of reliability of oil and gas

| equipment.

5. Checking the consistency of monitoring results.

6. Static assessment of reliability indicators.

7. Determining the distribution laws of reliability indicators using
graphoanalytical methods.

8. Increasing the accuracy of static assessment of reliability indicators.

9. Program for ensuring machine reliability.

10. Oil and gas equipment operating cycle.

11. Restoration of oil and gas equipment performance. |

12. System of maintenance and repair of oil and gas equipment. '

13. The purpose, tasks and main directions of predicting the reliability of
oil and gas equipment.

14. Prediction of reliability and evaluation of their quality.

15. Duration of long-term operation of oil and gas equipment electrical
equipment.

16. Methodology for determining the optimal duration of oil gas
equipment.

17. Evaluation of reliability indicators of oil and gas equipment.

18. The role of technology in ensuring the reliability of oil and gas




19. Structure of reliability management activities in the enterprise.

20. Reliability improvement programs and plans. Reliability processing,
reliability testing.

21. Reliability management at the stages of construction and design of oil
and gas equipment.

22. Control of materials, semi-finished products (semi-finished
products), aggregates, finished products, technological equipment,
technological processes.

23. Calculation of reliability characteristics of the system in distribution
with the exponential law of disturbances.

24. Methods of using calculation formulas, nomograms and graphs.

25. The main stages of calculation of technological systems.

26. Collecting information about the reliability of objects.

27. Calculation of reliability indicators of non-renewable technological
systems.

28. Selection of normalized indicators of reliability for objects of the oil
and gas industry.

malfunctions, and wear and tear data.
30. The main elements of high-reliability production, which are an
important primary scientific and technical design stage.
31. The main organizational and technical measures to increase
reliability.
' 32. Methods of reducing the intensity of damage.
33. Technical diagnostic tasks.
34. Ensuring the reliability of equipment.

equipment.

36. Specifications for the use of large-capacity devices in the oil and gas
industry.

37. Object groups according to the specificity of the direction of
violations.

38. Types and classification of violations.

39. Basic technological measures to increase reliability

40. Purpose and methods of technical service.

42, Stabilization and optimization of modes of use of equipment.

29. Collecting information on recording equipment breakdowns, |

35. Effectiveness of optimizing the reliability of machines and |

Modern information and pedagogical technologies in teaching

science.

' Innovative pedagogical technologies in teaching science, including the

| following:

I - information and development technologies, aimed at forming,
memorizing and using the knowledge system. Methods of organizing and
reading lectures and conducting practical training, independent study of
relevant literature and periodicals, application of modern information

j technologies for independent enrichment of knowledge, including the use of

’7 ! Formation of students' imaginations in the study of science,

determination of reliability indicators at the levels of schemes, constructions,
calculations, design, effective use and service, diagnostics and repair, as well
as quantitative assessment of quality indicators and technical levels of
equipment; identifying specific ways to increase reliability; It is carried out by
mastering the reliability documents about oil and gas organizations,
conducting reliability tests and processing test results, organizing and
conducting diagnostics, repair and service. .

The task of science is to provide students with theoretical knowledge
and practical skills to ensure reliable performance of oil and gas
technological equipment for a long time without damage, to give students
individual assignments for independent work, to study science diligently. is
to teach winter and study assignment order and analysis.

! The requirements for the knowledge, skills and qualifications of the
l students are set. Student:

studies the theoretical laws of the science "reliability of technological
equlpment of the oil and gas industry";

- - enriches theoretical knowledge and practical skills with a process
approach in practical activities and acquires the ability to apply them;

- in the construction, repair, reconstruction and restoration of oil and
gas wells; in oil and gas production, collection and preparation of well
products; increases the ability to service and repair technological equipment
used in transportation and storage of hydrocarbon raw materials, oil and gas

| processing;

- devices create the ability to perform technical work in accordance
with technological regulations.

- The student must know the exact ways to increase reliability, have
 the ability to determine reliability indicators and quantitatively evaluate the
quallty indicators and technical levels of equipment, organize and conduct

| reliability tests, process test results to have an idea of providing, diagnosing,
repairing and servicing equipment;

- Technological processes in oil gas extraction and processing and the
devices, machines, equipment, equipment used for their implementation, and

| the nodes and elements that make up them are considered as separate objects,
ensuring their operation and reliability for a long period of time without
breaking down. know how to accept the necessary solutions and be able to
use them;

- Collecting, analyzing and processing data on the reliability of student
products; should have the skills to draw up reliability-determining and control
testing methodology, regulatory and technical documents on reliability
management in enterprises.

2.3 The main theoretical part (lecture sessions) |
Module 1. General cencepts of "reliability of technological equipment of|
- the oil and gas industry".

(%]



Science (module) |  Academic year Semester ECTS credit
code NGSTJI2305 2022-2023 5 5
Science (module) Language of education Weekly lesson
type Uzbek/Rus time 4
selection
Name of Audience trainin Independent
subject (hour) ¢ stud;f) (hour) Total load (hour)
Reliability of
technological
equipment of 60 90 150
the oil and
gas industry |

The content of science

2.1. Relevance of educational science and its role in higher professional
education

“Reliability of technological equipment of the oil and gas industry" |
subject 5320300 - "Technological machinery and equipment (machinery and
equipment of the oil and gas industry)" bachelor's education course with the

| technical and electronic means of information, refer to Internet resources;

- person-oriented educational technologies, which ensure consideration
of various abilities of learners during the educational process, provide the
necessary conditions for the development of their individual abilities, develop
the activity of the learner during the educational process. Person-oriented
educational technologies are implemented during individual prompt-request
communication between the teacher and the student, during the completion of
individual homework assignments, and during weekly consultations.

The conditions that determine the quality of education related to the
educational process are as follows: teaching at a high scientific and
pedagogical level, teaching problem lectures, interesting organization of
lessons in the form of questions and answers, use of advanced pedagogical
technologies, including discussion -discussion, debating or debating, critical
thinking, role playing, working in small groups, brainstorming, cluster, fish
skeleton, jigsaw, FSMU, boomerang, scarab, cascade, Weyer, pinboard, "T-
scheme.

Requirements for obtaining a loan:

Full mastery of theoretical and methodological concepts related to
science, ability to correctly reflect the results of analysis, independent
observation of the processes being studied, and completion of tasks and tasks
given in the current and intermediate control forms, according to the final
control pass the test.

choice of students according to the curriculum of the main educational
program is among the studied subjects. The science is based on the initial
studies of such subjects as mathematics, physics, chemistry, mechanics, |
informatics and information technology, thermodynamics, hydraulics and oil
and gas technology processes and devices. Basic conditions for mastering
science: knowledge of the basic laws of physics and mathematics, ability to |
solve problems with a certain level of complexity and build models; such as
having systematic knowledge formed in physical definitions in the field ofl
creating and using technological equipment for oil and gas production and |
processing. '
5320300 - "Reliability of technological equipment of the oil and 2as |
industry" is one of the main subjects for the undergraduate course
“Technological machinery and equipment (machinery and equipment of the |
oil and gas industry)". During the study of science, the reliability of oil and |
gas technological equipment is considered as a separate object in the system
of various technological machines and equipment of the industry.
2.2. The purpose and tasks of educational science
The main purpose of science training is to provide in-depth training of
specialists for production. design-construction and scientific research
activities in the fields of creation and use of technological equipment for oil
and gas extraction and processing. |
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Basic and additional educational literature and information sources
5.1. Basic literature

1. Octpebixopckuit B.A. Teopns HanexHOCTH: YueGHUK Iia BY30B. — 2-¢
u3[., ucnp. — M.: Beicias wkona, 2008. — 464 c.

2. Kadapos B.B. AHamiz n cHHTe3 XMMUKO-TEXHOIOTHYECKUX CUCTEM. -
M.: Xnumus, 1991. -43 c.

3. Wy6un B.C.. Promun 10.A. HangxHocTs 060pyNOBaHHS XHMHYECKHX
¥ HegTenepepabaTiBaOILMX NPOU3BONCTE. - M.: Xumus, Konoc, 2008. — 359
| C.

4. Kadapos B.B., Mewankun B.T1., I'pyn I'., Hoiimann B. Obecriedenne
: u METON OTTTHMH3aLNH Han&KHOCTH XUMMYECKMX "
HedTenepepabarbiBalommx npo13soacTs. -M.: Xumus, 1987. -272 c.
5. [Hunayes A.M. TexHonornueckoe ofecneueHne HageKHOCTH
HeTerazosoro obopynoraxus. - Cankr-TletepSypr ; Mockea ; KpacHonap :
| JTanb, 2018. - 65 c.

3.2. Additional literature
1.Cyrak E.B.. Bacuienko H.B., Haszapos T'I. u nmp. HamexwocTs
TEXHUYECKMX cHucTem. nea obul. pen. E.B. Cyraka m H.B. Bacunenko.
— Kpacnospck: HUY CYBIIT, 2001. — 608 c.

2. Hypmyxamenos X.C., A6oyanace A.UL, XKymannesos MK, Ba6afegj




3.K., Kapumor K.®. Kumeé Ba HedTh caHOATII2pH KYpPWIMANIapPYHHU TAbMHpIIAll
Ba MOHTaX KWIHDIL — T.: ®an Ba TexHonoruinap, 2012.- 204 6.

3. Fadypor KX, Lllomypomor T.P., Bobogpor P.O. TexHomoruk
MalWHaTapial  QoifmamaHut Ba TapMupyiam  acocnmapu. —T.. “Cao-
crangapt”, 2013.

4. IOnpawes Y., MamuHanap AIIOHWIKIMTH Ba TABMHPJIAI acOCNIapy. —
T. 2010.-3206.

5.TOCT 27.002 — 89 HaneKHOCTG B TEXHHUKE. TepMUHBI H ONIPEAEIICHH.

6. CHcTeMa TEXHUYECKOTO O6CITy)KHBaHUS ¥ PEMOHTa 000pyIOBaHUS
TIpETIPUATHH XUMHHECKON TPOMBILITeHHOCTH: CTipaBoruK. — M.: Xumus,
1983.-352c¢.

5.3. Information sources

1. http//www.lex.uz. O¢zbekiston Respublikasi qonun hujjatlari
ma’lumotlari milliy bazasi sayti.

2. http://www.gov.uz. O‘zbekiston Respublikasining hukumat portali.

3. http://ebiblioteka.uz. Respublika ilmiy pedagogika kutubxonasi sayti.

4. http://www.dobi.oglib.rw/. Neft va gaz elektron kutubxonasi.

5. http://ziyonet.uz. Axborot ta’lim tarmog*i.

6. www.edu.uz. Ta’lim tarmog‘i sayti.

7 www.neft pererabotka.com.ru. Neft va gazni qayta ishlash elektron
ma’lumotlari tarmog’i sayti.
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