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Annotation. The development and making
organizational, technological and manage-
ment decisions on project management of
construction (repair) of pipeline transportation
systems of hydrocarbons usually takes place
in condition of high uncertainty. It is difficult to
identify the possibility of implementation of
some decisions, which is determined both by
the probabilistic nature of the construction
process and by ambiguity of goals, criteria
and alternatives of actions. This situation
requires the usage of diversity in organiza-
tional, technological and control solutions.
The authors presented and investigated the
factors determining the specific system of
making organizational, technological and
control decisions on construction (repair) of
hydrocarbon pipeline transportation systems.
Also, the main aspects of the considered
system are given. The development of alter-
native solutions as a part of diversified pro-
jects of construction and repair of pipeline
transportation systems significantly increases
the organizational and technological reliability
of pipeline construction.

Keywords: pipeline transport, organizational-
technological and management decisions,
diversity, organizational and technological
reliability, project management, pipeline,
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% Annotation. This article is devoted to a re-
6 %1 view of currently used filter materials. The
’ aim of the work is to identify and describe the

2 advantages and disadvantages of the materi-
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, % 12! Keywords: filter material, filter element, met-
al wire mesh, non-metal mesh, filter fabric.
& ! 1 '
& '$ 0 . % -
, 112! & %
! 1 , ! 1
D % % ,
% 12
#1 , & -
% %1 %
%$ % 12 , -
& % 12 [1]:
& , 0 %
% (/ & .21 # 2
)
% ’ ’ % ’
% 0 # ! &
% / -
% 12 < < 1 <<
12 <0 =< %l< <<?2%<
[2]:
) )-
).
( ! )
% 12 ( .13k

24



( © 2020

Merammyeckue
TIPOBOJIOYHEBIE CETKH

= HeMeTaIUIHYeCKHE CETKH

m CDPUII:TPOBBJILHBIB TKaHH

M HeTkaHHBIE TEKCTHIIbHEIE
MaT€pHaJibl

QWIBTPYIOIIHE MaTEPHAIIBI
1

— Bymara u xapToH

L) MeTannoxepam»meCKHe

MaTEpHalibl
( 1- # % 12
1. 3 % 1 2 , 1 -
2 , & % 12 : % ., & %
! # , % 0 % o % 12! &
% ( %, % ) % , , -
& 1 ! . % % # & % -
/ ( ). !
1 ! , & % ¥ % 12
- 0 % & %
& .
2. % 1 , , -
% & 2 % 12 - I % L *
% 1 , , -
, . 1 % | 0,1 , %
1 1 . % 12 %
( I - 1 % -
2
3. % % I ) ! -
! . % : . & ,
%$ % % ! 1 ; 1
$! ! % # , & 1 $1 1 % . % -
% 12 : &
(% % L, % % ! ) $ : . &
1 % # , 1 %$ 1 1
% . . % | ! . %S$
% 12 1
! %l %1 . & & % # 0 -
# &
2%1 # % ! .
4. % 1 % , .
2 % -0 % $ % -
12 % . % 1 % ! & -
% , 1 .0
% 12 , ! 12 :
% 1 %
$ I , | , | |
5. - ! -
. 121 ! ! .1 ! # 1 L
$! % | ! %1 $ % 12 -
/ . % %! 1
, % 1 % . -0 $



( © 2020

, % % % , 0 $ -
- % & %
[ & % . , % 12
0 , 2 , & % # # 0o -
# , & %
6. 3 1 4
1 $ 1
! %1 , ! I %1 , 0 $ 0 % . , 2 -
% #
. & % 1 % , 0 %
0 ! # %1 . -
! & 212 , % 1
, % % $ % 12
0 [4].
201 & , % 1 # !
1 % , 12 -
, $ $ #1 ;
! X , 12
2 , % - 3 %
1 , L * :$ -
% % . !
, % % ! % 12! .
, & % 12 : % 12 -
% 1 2 ;& ! % 12 ,
& , 1 # #1 ;
% % 12 ! 2
1. & ... 9 : . /... & ,
¥ (L # .—3.:'3 :4'( -3,2007.-400 .
2. ! .. .. . —=3.:
,1990. - 160 .
3. .—3.:9 ,1978. —304 .
4. D& (. % . ! .—3.:9 ,1971. — 440 .
References:

1. Verzhichinskaya S.V. Chemistry and technology of oil and gas: a training manual / S.V. Verzhichinskaya,
N.G. Digurov, S.A. Sinitsin. — M. : FORUM: INFRA-M, 2007. — 400 p.

2. Kovalenko V.P. Purification of oil products from pollution / V.P. Kovalenko, V.E. Turchaninov. — M. : Nedra,
1990. — 160 p.

3. Kovalenko V.P. Pollution and purification of petroleum. — M. : Chemistry, 1978. — 304 p.

4. Zhuzhikov V.A. Filtering. Theory and practice of separation of suspensions. — M. : Chemistry, 1971. — 440 p.

26



— 2020

66-7
1 0 ’ ( J (
) 1 1.0
CLASSIFICATION OF FAILURE
AND OIL PRODUCTS STORAG
$ # o+
1 1
, & ! ! !
butolin_sv@mail.ru
+ % +
4 # :
4"
chga21@yandex.ru
"/ .6 % ! % -
> + + , , , ,
$
-0 ,
! .6 % ! :
1$ 0 1 0 [1].
4 & % :
; , 12 0 #
.2 %
.1, 0 0 # 3%
- [2].
CTpyKTypa OTKa3oB
1%
64%
( 1- %
&
1
E ! 2 ( ,
$ 2 ) &

S OF OIL
E TANKS

Butolin Sergey Vladimirovich

Master 1 student,

Volga State Technological University
butolin_sv@mail.ru

Chernova Galina Aleksandrovna
4 year student of the specialty,
Lobachevsky State University

of Nizhny Novgorod
chga21@yandex.ru

Annotation. The purpose of this article is to
identify and highlight the main causes of tank
failure for storing oil and oil products.

Keywords: failure, reservoir, defect, corro-
sion, brittle fracture.

%

B cTponTenbCTBO
B ucnbiTaHuA
3KCNAyaTauma

M PeMOHT




( © 2020

E ! & - &
% ;
E % :
E % 1 $1 -
70
60 -
50
40 -
30 -
20 -
5 O
o | I | H B
3 (9 Q @ B e
& 55 S S S\“‘ 5 K
N {’\3‘ o &P &> QQ
) ‘0\ & Q:\ &b §«
@ ) o > 0 AN
S & 2 & & R
& & & 0@9‘ & 8
W& *‘OQQ ‘@QO <& S ¥
QQ Q*&
Q‘O‘x\ Q"b
,00
R
\2\0
( 2_1
$ %$ .9 $ -
! ! % 12 & -
Io* 2 2 $ -
1 $ % - & ) -
$ % # ( -
, & 0 , 12 2 ).
< == <$ < <&c< %< 12 < <GHIJ
- $ ;
— % - & ;
- % I , # ;
- - # :
— I % '
1. .. 1& .—-9 4 % * o , 2015.
2. %I 1& .—3.:4 -
% , 2011.
3. (..8 # 12 #1 .=3.: 1996.
References:

1. Kocherga V.G. Fundamentals of the theory of equipment reliability. — Khabarovsk : DVGUPS Publishing
House, 2015.

2. Deinenko S.V. Ensuring the reliability of oil and gas pipeline transport systems. — M. : Publishing House Tech-
nique, 2011.

3. Gumerov A.G. Operation of equipment of oil pumping stations. — M. : Nedra, 1996.

28



( © 2020

*622.691.4.07:539.4.014.1

( (- ( 2 , (O
&2 A ( (8 N1(( %
% (-8&2 %, 1 .() ) .'

PROCESSING THE RESULTS OF INCLINOMETRIC MEASUREMENT S
OF THE MAIN PARAMETERS OF THE STRESS-STRAIN STATE O F GAS
AND OIL PIPELINES BY THE SPLINES METHOD

$ + Butorin Andrey Igorevich

Student of design and operation

of gas and oil pipelines,

0 # % ) Ukhta State Technical University
! ! ! butolin_sv@mail.ru

butolin_sv@mail.ru

I + Salnikov Alexander Viktorovich
Candidate of Technical Sciences,
! Associate Professor of Design
# and Operation of Gas and Oil Pipelines,
0 # % ) Ukhta State Technical University

| | | ugtusovet@yandex.ru
ugtusovet@yandex.ru

"/ L x % 2 - | Annotation. This article is devoted to the
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Annotation. The main cause of accidents at
oil pipelines is corrosion, which in addition to
the main causes can be caused by a com-
munity of microorganisms. The leading role in
the formation of internal and external corro-
sion of the metal structures of pipelines and
storage tanks belongs to sulfate-reducing and
thionic bacteria, the basis of the mechanism
of the corrosive action of which is the reduc-
tion of sulfates present in the medium.
The article analyzes the existing methods of
combating  biocorrosion and identifies
the most effective way.

Keywords: biocorrosion, bacteria, oil pipe-
line, reservoir, bactericide, oil.

I I 2
2 ! -
& ! 12! ,
1 -
I 1 -
- 9 -
I -
#
I -
, 2
] 12 #
( # )l
1 ' I -
1 0 -
& % 1
! %1 . -
I '1 )
% | -



%

% $

%

%

12

% !

— 2020

, 12 ! 1
.3 | |
& % 12
% |
& % 12
& , 121 1
0
% 12
! ,
& !
! .. 2%1
).
( 1-
2 & !
% %
2 , &
& &
% 1 #
, 12 # !
% 0 1
, # "8 -32
, "8 -32 %1
.8 %$ 2 ;
1 & !
&
0o ! %
0 ! I , I
% %
, & %
! % 2 ! 0
# &
— #
- 1
.8 %
2
. 0
-0 & 1
! #

%

# %

%
%$ !

22 %

&2

12

12

11

1
# & -
e, &
! &
, !
& ’
, &
| -
!
0 -
%1
%
# -
#
o !
0o #
$ !



( © 2020

)& % % %
& % , 2%
* % $ & & ! &
#
1. 2 (. % % 12 & .-
4& 146 « », 4 %1 ! ,2007. - 412
2. ( * % - & ! - % -
,2013.-12 .
3. % 3. % #! .= : -
,2012. —. . 160-164.
4, 7. . : $ ! 2 -
% : , , ,2015.-79 .
5. D # R 0 ! % # %
! , #O .=3.:, ,2012. -694 .
References:

1. Kamenshchikov F.A. The fight against sulfate-reducing bacteria in oil fields. — Izhevsk : Research Center
«Regular and chaotic dynamics», Institute for Computer Research, 2007. — 412 p.

2. Andreeva D.D. Corrosion-hazardous microflora of oil fields. — Kazan : Bulletin of Kazan Technological Univer-
sity, 2013. - 12 p.

3. Kushnarenko V.M. Biocorrosion of steel structures. — Orenburg : Bulletin of the Orenburg State University,
2012. -'.160-164.

4. Nanzatool Yu.V. Biocorrosion of industrial facilities and methods of protection against it. — Kursk : Biosphere
compuatibility: human, region, technology, 2015. — 79 p.

5. Zhigletsova S.K. Improving environmental safety when using biocides to combat corrosion induced by micro-
organisms. — M. : Applied Biochemistry and Microbiology, 2012. — 694 p.

35



*622.276

( % ((

((& &

( © 2020

(
.C)

&2

?

) % (

CURRENT STATE OF MAGNETIC SURVEYS
OF THE NEAR-TUBE SPACE WHEN DIAGNOSING IN-FIELD PIP ELINES

% [#+ *$ 3 +

4 # ! ,
! ! !'
! , . %
ilgiz.gallyamov@inbox.ru
< + / 1 +
# - |
4 # ! ,
| | I'
! , %
shalilya@yandex.ru
"/ & 0 #
I
% )
- , 2 !
# %1
$ 0 %
1 #1
> + + s s
# & ! ' , ! , ! '
& 0 #
I .
, 0
& # # !
, & 0 #
( )
) 2 & 1
, & &
# 0 &
" % 2 1
1 #1
, 10!
- , 0
% 0 1 % 121
& % $
$ - # -
0 C*

36

%

Gallyamov llgiz Ikhsanovich

Doctor of Engineering Sciences, Professor,
Professor Department of Information
Technologies, Mathematics

and Natural Sciences,

Ufa State Petroleum

Technological University,

Branch of the University

in the City of Oktyabrsky
ilgiz.gallyamov@inbox.ru

Yusupova Lilya Fanovna

Specialist in educational and methodical work
of Information Technologies,

Mathematics and Natural Sciences,

Ufa State Petroleum

Technological University, branch

of the University in the City of Oktyabrsky
shalilya@yandex.ru

Annotation. Reliable and safe operation of
in-field pipelines largely depends on the per-
formance of the linear part of the pipeline.
The physical method that is sensitive to these
defects is the earth's magnetic field perturbed
by the field of the ferromagnetic pipe, whose
fluctuations are associated with inhomogenei-
ty and violation of the continuity of the metal
walls. Experimental studies of the magnetic
field provide information about the state of
the pipe.
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Annotation. The article describes the FPSO
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ing). The submarine development system for
the Tambor deposit of the Block 63 offshore
field connected to a floating platform using
FPSO technology is described in detail. A
system for collecting and preparing well
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recommended are analyzed. A typical oil
production collection scheme used at Block
63 is considered. The main units used in the
preparation of oil for this field are presented.
The analysis of the effectiveness of the tech-
nological scheme for the preparation of bore-
hole products is carried out and the problems
existing in the collection and preparation of oil
are considered.

Keywords : floating installation for oil produc-
tion, storage and shipment; advantages of
operating FPSO vessels; underwater part of
the oil production system from the FPSO
platform; system for collecting and preparing
well products; block diagram of a gas purifi-
cation system; block diagram of a gas com-
pression system; problems existing in the
collection and preparation of oil.

600 -

% ! -
!

2% 21



( © 2020

1,2 ! . 25 37
API, % 20 30%, # % 05 3 2 05 3,
( 1-' & & 63
FPSO ( + / + /| 5 3 $: ! )
FPSO (Floating Production, Storage and Offloading) (  .2) -0 , -
. ! ,
% ! ! $
( 2-, 12
$ ; 1 % 1
1 #1 , 2 -
] , ] , 1 -
&
$ / ! & !
121 ! .
FPSO % 1 % , 1 &2
3, ) ! -

48



( © 2020

( 3- ! ,
% FPSO ,
FPSO & % . % 2 % -
1 #1 3, 0 FPSO.
FPSO % $% , % -
1 ! 0 .
FPSO % % # % -
, ! ! FPSO 1977 & Shell Castellon, -
. % .
. 270 FPSO / .
% 12 , & % -
! , %
% , , -
% , !
2 0 # FPSO 1 -
& , -
FPSO % %% & | -
& | & 2 12! ! , !
%% & , % & 1,5—
, % 2 & -
, 12
, & & 63 1
12! FPSO, 121 % 1 , ,
& ! # 500 4
% FPSO.
4 , % . &
FPSO 2 & -
, FPSO 1 12 2 :
E & (18-20 # 36 # );
E & % 0 # ( 2000 );
E , , -
)i
E & & % %$ X

49



— 2020

mm

mmmmm

%

FPSO 12
200-2000
20-250
40-250
30-2000
! 2-33

% 1

%

50

** 0o

%

; 4)

12

FPSO:

%$ -



— 2020

$

%

*

|
# &
Il % %

, &
, # 1 12 25

5/34 1!

%
! % ).
" g
8 # % &
% 2
' # & 10
$
1
% ,
- 1 &
% & % 1, %
%
D % ol
1
, .8
% & &
0o # %3 ! #1
%$! 0 #
# 2
. % - & / 0 %
0 % % 1 0
# o ,
( 6- -

51

OHGP (open hole gravel pack —

&
&
40 /
&
, 12 .
% & i)
% &
, %
& & %
, & %
& ! %1 ,
1 0
& /
& % X
& )
6.

% -



( ' — 2020

v

%

% ).

# (URV). 8 1

& , % ! -

( ’ / ' 1] %

52



— 2020

11 -

53

(

.10 11).



— 2020

& #
% % !
2 %l
653 ( .12 13).
(
(
% (

253

75 3

12 —.

13-3

%

0

54

@

&121

%

WHRU



— 2020

«Cognitio», 2016. — . . 45-48.

.4

1

). — 2016. - C 2. —

.5 # , @ +>@ 5 $ + !
%/ | ! ! # %
# . # % %
% 0l , %
! # . , % -
%% & ! ( , 12 $12
# $ , 1
, 8 &
& / % , & # & !
% , 1 2 (& ,
D % o, 1 % , %
( ) & !
/ % ) % 1 % ,0 %
! ! - % !
, | ] -
| | / 2 & !
E 1 %
E %!$ # , $1
E , 12 & 1 #1
- ! , 1 ! % | &
% < %< I< << < & Ik #< << >
I< %l< < < &I7<,0 < %< < k< < <
# < < =< < << I< < < < 12 1?7< >
< < & < %<0 < << < < <0 <T U<
<0 % k<0 < # <T U< < ?
/ / / ! #
12 , :
1. - &# )., # ,
)., .- &# .- 4 % ! * -7 ,2012.-620 .
2. - .. /. .- .=3.: ,2013.-404 .
3. .. 0 /
3. O, =" ,1973.-392 .
4, # ! R FPSO.
# M 644 (.. .—2012. - C 66(350). —. . 125-134.
5 (.(-; !
.—2018. - .4.-..56-58.
6. (.4 !
! - ! /! . — 2017. -
.. 42-44.
7. - (.., %
21 & ! I(. .- , 4.3 % , 4., 1
.—2018.— .4.—..62-64.
8. ( !
.. S .. ;, 2 . .3 /. # !
$ % ! ! : ! | 3& ! -
# (25 2016 L, % ).—, % 4, . .3.,2016. —. . 21-29.
9. .. 3 # !
& /.. , . Il . . ( !
.. 179-197.
10. o ( ! &
, -15) /. . ,e . Il . [
! # «
»(17 1 2016 , ., % ).—, % , 2016. —. . 84-95.
11. .. # 1& % #
/.. , e . ! & ! % !
# «Cognitio» IV\B & ! - ! # «( %
99V » (31 1 2016 , .3 ).—3.:3& %



( © 2020

12. .. 0 # % # 1& -
/.. L. /B -
# - ! 1 % ( - ! & ). —2016. - C 8.—. .158-165.
13. o ( 0 , -95 -
& . % / .. , Il . . ( !
).—2016.-C 3.-..40-51
14. o ( 0 , -95 -
& .3 # $ /.. ye . Il . . ( -
! ).—2016. -C 3.-..52-72.
15 o ( & /
. R . ! - # # «- » XX 3& -
! ! - ! # « XXI » (13 2016 ,
9 % ).—9 % : - # # « » —; . 2. —..22-29.
16. .. 9 3 &% & /I D
« | % » -1 % «' »,2016.—- .2.—-C 4.-..31-33.
17. L. , -13 ! -
& /.. , , ( Il . . ( !
).—2016.-C 4.-. .120-133.
18.. L # % % ' Il
$ % L H & « $ % »: - ! .-
2013.-C 692.—. . 91-95.
19.. . .3 0 %
/... VR + I % . . # .—2013.-C 10.-. .64-71.
20.+ ").8 ! -
% [t o+ (. + , 4. i

.—2017.— .4.—..74-77.

21. Paik J.K. Ship-Shaped Offshore Installations. Design, Building and Operation / J.K. Paik, A.K. Thaya-mballi. —
Cambridge University press, 2007. — 536 p.

22.Yamada K. Marginal field development by adopting FPSO lease contract / K. Yamada, M. Kawase,
Y. Shimamura // Journal of the Japanese Association for Petroleum Technology. — 1999. — Vol. 64. — Iss. 6. —
P. 527-532.

23. Yoshihide Shimamura. FPSO/FSO: State of the art // Journal of Marine Science and Technology. — 2002. —
Vol. 7. Iss. 2. — P. 59-70.

References:

1. Zaporozhets E.P. Regular processes and equipment in technologies of oil and natural gas gathering, prepara-
tion and processing / E.P. Zaporozhets et al. — Krasnodar : Publishing House — South, 2012. — 620

2. Siebert G.K. Technology and equipment in the collection of oil gas / G.K. Siebert et al. — M. : Nedra, 2013. —
404 .

3. Golubev N.V. Design bases for the ship power plants / N.V. Golubev, N.M. Gorbunov,
A.V. Pozdeev. — L. : Shipbuilding, 1973. — 392 .

4. Verbitskiy S.V. World FPSO Fleet. Modern state and prospects of development / S.V. Verbitskiy et al. / Pro-
ceedings of Central Scientific Research Institute named after acad. Krylov A.N. // Proceedings of Central Scientific Re-
search Institute named after acad. — 2012. — C 66 (350). —' . 125-134.

5. Galiev A.A. Numerical modeling of a separator with change of design features // Bulatovskie readings. —
2018. - V. 4. — P. 56-58.

6. Galiev R.A. Investigation of the simultaneous gas purification from the acidic components and the sulfur com-
pounds by the new absorbents of the physical and chemical action // Bulatovskie readings. — 2017. — Vol. 4. — P. 42—44.

7. Ziyangirov A.G. Perspectives of the mobile compressor unit’s application in the conditions of the final stage of
the gas fields development / A.G. Ziyangirov, T.l. Mukhamedianov, V.I. Pavlyuchenko // Bulatovskie readings. — 2018. —
Vol. 4. — P. 62-64.

8. Kusov G.V. Automated control system for the associated petroleum gas preparation unit / G.V. Kusov,
0.V. Savenok // Modern trends in the development of oil-gas and machine-building industries: collection of scientific articles
on the materials of the | International scientific-practical conference (May 25, 2016, Perm) / Under general editorship of
T.M. Sigitov. — Perm : IE Sigitov T.M., 2016. —' . 21-29.

9. Kusov G.V. Modernization of the low-temperature separators at the Urengoy gas-condensate field / G.V. Kusov,
0.V. Savenok // Nauka. Technique. Technologies (Polytechnic bulletin). —2016. - C 2. —-' . 179-197.

10. Kusov G.V. Analysis of the gas preparation system at the Urengoy gas condensate field (by the example of
GCPG-15) / G.V. Kusov, O.V. Savenok // Collection of scientific papers on the materials of All-Russian scientific-practical
conference «Theoretical and applied research in the field of natural, humanities and technical sciences». (June 17, 2016,
Prokopievsk). — Prokopievsk, 2016. —' . 84-95.

11. Kusov G.V. Influence of automation and control systems on the reliability of the systems of collection, preparation
and transport of gas / G.V. Kusov, O.V. Savenok // Collection of articles of international research organization «Cognitio» on
the materials of Xl International Scientific Conference «Actual problems of science of the XXI century» (July 31, 2016, Mos-
cow). — M. : International research organization «Cognitio», 2016. — ' . 45-48.

56



( © 2020

12. Kusov G.V. Justification of the exponential distribution law applicability at the reliability estimation of the block au-
tomated oilfield equipment / G.V. Kusov, O.V. Savenok // Gornyi Informational-Analytical Bulletin (scientific and technical
journal). — 2016. - C 8.-"'.158-165.

13. Kusov G.V. Analysis of the gas preparation efficiency at the gas processing unit 9 of the Yamburg oil-gas-
condensate field. Technological part / G.V. Kusov, O.V. Savenok // Science. Technique. Tekhnologii (Polytechnical
bulletin). - 2016.—C 3.-'.40-51.

14. Kusov G.V. Analysis of Gas Treatment Efficiency at Gas Processing Unit-9 of the Yamburg oil-gas-condensate
field. Modernization of the gas drying apparatuses / G.V. Kusov, O.V. Savenok // Science. Technique. Technologies (Poly-
technic bulletin). —2016. - C 3.-"'.52-72.

15.Kusov G.V. Analysis of the gas collection and preparation system of Bovanenkovskoye field /
G.V. Kusov, O.V. Savenok // Collection of articles of scientific-informational center «Znaniye» on materials of the XX Inter-
national correspondence scientific-practical conference «Development of science in the XXI centurys. (December 13, 2016,
Kharkov). — Kharkov : Scientific-Information Center «Knowledge». — Part 2. — P. 22-29.

16. Kusov G.V. Characteristics of the gas gathering and preparation system at the Medvezhiy field // Journal «Scien-
tific Forum. Siberia». — Tyumen : LLC «Rusarra», 2016.—V.2.-C 4.-"'.31-33.

17. Kusov G.V. System of gas gathering and preparation on an example of Urengoi gas-condensate field RPG-13 /
G.V. Kusov, O.V. Savenok, Odunlami Kazim Alan // Nauka. Technique. Technologies (Polytechnic bulletin). — 2016. —
C 4.-'.120-133.

18. Savenok O.V. Prospects of the associated petroleum gas rational use in Russia // Gas industry. Special issue of
the journal «Gazovaya Promyshlennost»: Higher education science — oil and gas industry. — 2013. - C 692. —' . 91-95.

19. Savenok O.V. Methods and technologies of processing and effective use of the associated petroleum gas /
0.V. Savenok, D.D. Sharypova // Oil. Gas. Innovations. —2013. — C 10/2013.-" . 64-71.

20. Shesterikova R.E. Energy analysis of an influence of the gas cleaning from the carbon dioxide on its transporta-
tion on the main gas pipelines / R.E. Shesterikova, A.A. Shesterikova, I.A. Galanin // Bulatovskie readings. — 2017. — V. 4. —
P.74-77.

21.Paik J.K. Ship-Shaped Offshore Installations. Design, Building and Operation / J.K. Paik, A.K. Thayamballi. —
Cambridge University press, 2007. — 536 p.

22.Yamada K. Marginal field development by adopting FPSO lease contract / K. Yamada, M. Kawase,
Y. Shimamura // Journal of the Japanese Association for Petroleum Technology. — 1999. — Vol. 64. — Iss. 6. —
P. 527-532.

23. Yoshihide Shimamura. FPSO/FSO: State of the art // Journal of Marine Science and Technology. — 2002. —
Vol. 7. Iss. 2. — P. 59-70.

57



( © 2020

*  533.723, 608.2, 665.622.22, 62-185.3, 519.873, 62-122, 62-123, 62-164.21

. &6 )8 %,.( <=2 %( %
.7 )% % )2
IMPROVING THE RELIABILITY OF GAS PUMPING UNITS DUE
TO THE PREPARATION OF THE STARTING AIR
$ . Ignatchenko Oleg A.
% Graduate studer_lt, Te_acher,
| ! | ! | Kuban State University of Technology,
: ) equipment operation engineer
& 0 # gas facilities of category I,
I , gas compressor service
& 9 _ of the Krasnodar UPHG —
! Gazprom PHG Branch
« 9 »
+ Litovnik Nadezgda N.
3 Student Armavir Institute of Mechanics
! ! and Technology (branch),
(3 4 | ( )' | | Kuban State Technological University
"/ 12 Annotation. During the start-up of gas pump-
I $ ing units, _mechanical i_mpurities enter
the power cylinders of the piston compressor
# $ ) through the air lines. This leads to the for-
1 $! ) mation of bully on the walls of the bushings
* and pistons and stop the unit for repair. This
/ % | problem_is eI_iminated by pre-treatment o_f
I / # & ) the starting air be_fore feedlng_lnto the unit
due to the installation of a centrifugal separa-
) $1 & ,( tor, which led to increased reliability of
the HPA.
> + + & % , 12! , | Keywords : reliability, gas-pumping unit,
| starting air, separator.
& ! 0 ! % & -
& %! 0 # 1
2 |
12! -0 ! &
# 2 ) 1 -
$ ! . % 0 -
. 0 #1 2 1980-1990 , 0 % & $ %
0 # 1 & % (.
& %< —< | <: < %< < << < < < =<
12 < < < #lk< < <0 # <GWI?< <
& %< < << % < < < <@ A<<< 1< >
=<< &<< 2 1< & < <0 <& < ?
! # 9 ! -
3 8,3 -83.4 #I 0 # 3 3 -8 3 -83 -
2%1 & 1 & -
2 & +5° (278 )2 2
1 . L& -
. 0 % 2
% ., , | | |
% . . # .
: $ # - ! &
. #
3 -8, 3 -83 1 ! #
9 % $ & $
# . & % -
%

58



— 2020

2
%
$%
| I
$
3 -8 %
|
, !
, 12 #
( !
& % 0 #1 '
, 2121 .
# %
I , &1 &
' %
! ’
( 1-6 &
!
, #< < < 1 << 123X
<< < # % < < X,
#< 1 << < ==< %l$<
< 1 << &k < <<
< < K << %< < ?
( 2 - !

59

& 1 &
& +5° (278 ) [2].
, 0 % 2
&
2!
1 | I %
%
$ 1
# ’
%$
0 $ %
v=01 3 % !
!
% 1
< < < < < <XP<
<l <# & < < $< >
< ?< < < < YP<< >
< < < < #<<< %B$<
< < <0< &< I< ?



( © 2020

"% % # &
12 , #
& 15-20 %,
& % % 0 !
0 $
& 0 #1

1. +$ / T. & %
2. #
1975.
3.5 ) .4
4 e -3.:4 - 34
4. ( « » 2 !
, 2
,2019. -313 .
5. (..8 #
% ,1999. — 463 .
6. " % 4.(. &
1975.-201 .
7. LS H#
* 7., .—3.:3% , 1966. — 376 .
References:

$ & -
L %$ -
!
& %$ $ :
0 1& (
2%1 # -
! # 9
: .= 2- ,2018. -305 .
0 # 8201-1000 « 3 -8».
12 / )4. 5 ,
,1988. — 240 .
%1 « 9 »/f -
« 9 » « 9 » -
#1 % -3
14.(." % ,4..D .=3.: ,
& / . -

1. Shishmaryov V.Yu. Reliability of technical systems : textbook. — 2nd edition, 2018. — 305
2. Technical Description and Operating Instructions 8201-1000 TO «MK-8 Gas Motocompressors». — 1975.
3. Yakovlev E.I. Technical diagnostics of the gas compressor units / E.l. Yakovlev, N.I. Fetisenkova, A.S. Ryab-

chenko. — M. : Published by MINGG, 1988. — 240

4. Public Company Gazprom Limited Liability Company «Gazprom UGS» // Extract from the technological regula-
tions of Underground Gas Storage of OOO Gazprom UGS branch «Krasnodar UGSF». — Village Uspenskoye, 2019. —

313

5. Kozachenko A.N. Operation of the compressor stations of the gas main pipelines :

M. : Oil and Gas, 1999. — 463

reference book. —

6. Leontief I.A. Fundamentals of reliability of gas production systems / I.A. Leontief, I.G. Zhuravlev. — M. : Nedra,

1975. - 201

7. Cal.abro S.R. Principles and practical questions of reliability / S.R. Calabro; Translation from English, Ed. by

D.Yu. Panova. — M. : Mashinostroenie, 1966. — 376

60



( © 2020

%

621.452.3:621.43.055

()

% )(

2
@&

% (

e
%)

DETERMINATION OF HYDRAULIC LOSSES IN THE FUEL SYSTE M
OF THE GTE COMBUSTION CHAMBER

)

! #

% !

%

%

$ +
% |
(.
# +
' % |
(.
!
% H
O )
&
L] )l
) (&
) [1].
%
[2].
1 12
| |
! ;
) 12 )
!
( %
$1
1
).
& &
% )l
! 0 #
1
0

- @
- @
-16. .
%
!
L $
1
, 12
(
( 1%
|
#
&

61

Krasnov Dmitry Sergeevich
Student,

Kazan National Research
Technical University

named after A.N. Tupolev — KAI

Baklanov Andrey Vladimirovich
Candidate of Technical Sciences,
Associate Professor of JEandPP,
Technical University

named after A.N. Tupolev — KAI

Annotation. In this paper, the fuel system of
a stationary gas turbine unit NK-16ST in
considered. A method for determination hy-
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Annotation. The paper provides the analysis
of the results of the oil temperature meas-
urement by the in-situ pipes testing position-
ing device sensor. The paper investigates
areas of application of data regarding
the temperature of the oil stream in the im-
plementation of geotechnical monitoring.
The paper summarizes the results regarding
the research of the sensitivity of the model for
the halo thawing calculation, the soil subsid-
ence and the calculation of the stress-strain
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Annotation. The article describes the princi-
ple of collecting and preparing petroleum gas
using hydraulically driven jet compressor
units. It is shown that the technology is per-
formed in one or several steps. A schematic
diagram of one stage of a hydraulic multi-
function technology for collecting and prepar-
ing oil gas and a schematic diagram of one
stage of a hydraulic multi-function technology
for collecting and preparing different stages
of oil separation are given. The advantages
of the described single-stage technology over
traditional technologies with compressor units
that are used in existing systems for the col-
lection and preparation of oil gases are con-
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The development and imple-
mentation of new technologies and equip-
ment, more adapted to the collection and
preparation of low-pressure gases, is an
urgent task. One of the promising directions

- | in the development of such technologies is

the use of hydraulic drive jet compressor
units in them. Their development and imple-
mentation require a large amount of calcula-
tions related to the determination of the main
technological parameters. The article dis-
cusses the technology of gathering and pre-
paring oil gas using hydraulically driven jet
compressor units using the example of the
«Romanovo» oil gathering station (Kalinin-
grad).
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vo»; technological unit for collecting and
preparing oil gas; compression of two (or
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of a hydraulic driven jet compressor unit;
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- | Annotation. Various methods (heat-
insulating materials, electric-tric heating) of
heating local resistances (wellhead, tempera-
ture compensators, route turns, shut-off
- | valves, pipeline section expansion, etc.) at
transportation of high-viscosity (heavy) oil
through them are analyzed. Their advantages
and disadvantages are shown.

As an alternative source of heating, an inno-
vative method of heating local resistances of
- | main pipelines with the help of geothermal
sources, implemented by means of a heat
pump, is proposed. Various variants of pipe-
lines with heat pumps are offered.

The new variant of thermal insulation of main
- | pipelines is offered.

- | Keywords: heating of local resistances, main
pipeline, geothermal heat sources, heat
pump, heat insulation.
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Annotation. Technogenic accidents actual-
ize the problem of industrial safety at the
present stage of society development. The
problem is compounded by the fact that the
size of industrial production in the oil and gas
industry is huge, and the economic and envi-
ronmental damage from the consequences of
accidents is very significant. Therefore, the
complex of measures for the construction and
further operation of main pipelines should
ensure the safe operation of the facility for
the life and health of people.
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- | Annotation. The article analyzes the regula-

1 _ | tory requirements for the stress-strain state of

gas pipelines, which ensure their safe opera-

1 0 - tion in sections of different categories when

transporting gas with different values of work-

, ing pressure. Regulatory documents regulate

$ lower values of permissible ring stresses, but

allow a greater value of temperature and

~ | bending effects and the possibility of elasto-

) % - | plastic deformation of the pipe metal from

- | these effects for gas pipelines with a working

pressure of more than 9,8 MPa.
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A ccording to the USGS Circum-Arctic Resource Appraisal (CARA) mean estimates, oil and gas
reserves in the Arctic region are about 1,7 trillion cubic meters of natural gas, 44 billion barrels of
natural gas liquids, and 90 billion barrels of crude oil. Currently, the development of offshore oil and gas
fields is impossible without pipeline systems construction. Offshore pipelines are designed not only for deliv-
ering hydrocarbons to the consumer and shipping products to tankers and barges but also for infield and in-
terfiled transportation of raw materials. [5] In particular, offshore pipelines are used to collect well products
from subsea wellhead complexes to platforms and transport hydrocarbons from platforms to onshore produc-
tion facilities.

The Arctic is a challenging area with prevalent:

— harsh climate conditions;

— harsh working conditions;

— remote areas.

That factors leads to limited time for construction activities and challenges associated with pipelines
operation and maintenance, leak detection and emergency response. The Arctic also has extremely sensi-
tive ecosystems and unique natural phenomena (such as strudel scour, ice gouging) that significantly affect
the pipeline systems life cycle. Permafrost, seasonal pack ice, and ice ridges present substantial challenges
for offshore pipeline systems, especially in shelf areas.

noopgprstu<vgtgpw<tso<oxstypw<urtov<dzry<{t|v=2aez< tso< pw}<drzytqprsv<wts<e}<srqjo<tyrs€<ge}<r,>
}ztgps€<wrsopgprsv<rd<ge}<rddverz}<,p,Jupsiv?<gpuizutzux< €z}tg< ots€}z< drz< ge}< ,p,Jupsiv< utfgppé< dtv< pv<
vjo<ex<ozpdgps€<pwi<digq~z}v<tso<pw}e}zEv=3qu<ii<{spwe< z}twe< ge}<vite}o<tso<opv,utw}<vrpu<yie<drzyps€<
v~we< drzyv<rd< vit< ZJupld<tv< pwi< €r~E}v< tso< ,puBp§Ea ztge}z< utz€}< ipsapw< }s}zEx< tso< vgz}s€oppdgpsE< pwi<
drzytgprsv<tz}<teu}<gr<u}t|}<€r~€}v<{pge<t<o},ge<rater~q<GO?P<y?<GWI<ks<gepv<wiv}=<qge}<pvv~}<rd<}s@ezps€<t<ep
ofez}}<rd<z}uptepupgx<rd<rddverz}<,p,jupsiv<qezre€ee}pz<}sqpz}<v}z|pwi<upd}=<pswu~ops€€rnStpREES<urto
wizzxps€<wt twpgx<rd<,p,jups}<ftuuv<z}€tzoupwsnggstu<psdu~}swiv=<sjwry}v<}...qz}yux<py,rzqtsq?

Russian and foreign operation practice of sea pipelines in freezing seas is extremely limited, which
leads to the absence of the unified standard base on pipelines design, construction and operation in such
conditions.

T...pvgps€<vqtsotzov<or<srq<€p|}<vazrs€<ziwryylsaapgr<tvwivw<ge}<,p,Jups}< urtops€<wrsopgqprsv< psm<w}
X<pwl<€r~Eps€?<ie}<vgtsotzov<tuvr<or<srg<rdd}zszpqlzpt<rz<tww},gteu}<upypgv<drz<rddverz}<gypgs?

In engineering practice, the pipeline trenching providing its safe operation is considered the most rea-
sonable protection method against ice gouging. The main challenge is to determine the safe and cost-

158



( © 2020

effective pipeline burial depth along the whole route. The design depth should provide sufficient clearance
below the gouge for the pipeline to withstand the bending stress to a level that the design engineer considers
acceptable; the shear soil deformations should be taken into account.

Safe and cost-effective pipeline burial depth should be determined according to the physical behavior
of ice feature-soil-pipeline interaction process. In a natural environment, ice gouging scenarios are affected
by various factors, among which three main groups can be identified: hydrometeorological conditions (wind,
waves, currents, temperature, etc.), ice regime of the region and seabed soil characteristics.

The first two groups of factors determine the processes of ice features formation and drifting in the wa-
ter area:

— the geometric parameters and distribution of strength characteristics of the ice feature body;

— formation mechanisms and separation of pressure ridges [3];

— the initial kinetic energy of the ice formation, as well as the depth where the most intensive gouging
takes place, etc.

The underwater pipelines are also affected by coastal activities in the coastal and shelf zones. In this
regard, if the factor is not gouging depths may be underestimated, which may lay to an underestimation of
the required pipeline burial depth. [4]

Seabed soil properties determine the amount of energy required for the ice formation to left gouges of
certain depths and lengths on the seafloor. The topography of the seabed also influences the possible gouge
depth and geometry, creating additional resistance to the ice keel movement.

The design pipeline burial depth should be determined on the basis of seabed mapping data (geo-
physical, bathymetric), i.e., taking into account the existing local topography along with the gouges charac-
teristics and frequency.

Geophysical and bathymetric surveys of the seabed is carried out using:

— single- or multiple-beam echo sounders;

— side-scans sonars;

— sub-bottom profilers.

The information obtained through the surveys includes gouge depth, width, length, orientation and
density. Repetitive seabed mapping helps to distinguish young gouges from old ones and to determine goug-
ing frequency.

The chosen assessment approach for pipeline burial depth determination may be a probabilistic one,
for which seabed mapping data is collected periodically over a given number of years. As an additional ap-
proach for the determination of possible gouge characteristics a computer modeling may be used. In this
case, the simulation of the most probable scenarios of ice features (with pre-set parameters) drifting can be
carried out; the interplay of driven forces must be considered.

Determination of the clearance between the gouge and the pipe depends on the acceptable pipeline
response to withstand some bending. However, when determining pipeline response, pipe properties and
design features should be taken into account.

Thus, pipeline burial depth along the right-of-way should be set determined based on climate and en-
vironmental conditions of the considered region, as well as on the accepted “ice-seabed-pipeline” interaction
model. For this purpose, it is necessary to determine the maximum gouges depths (excluding “extreme” val-
ues), estimate factors potentially involved in the interaction and, based on the sensitivity analysis, investigate
how the set of factors affects the load transferred to the buried pipeline.

Offshore pipelines in the Arctic region must be designed to account for ice gouging; for that purpose:

— the pipeline burial depth should be determined by the maximum expected gouges depths in the
considered area;

— certain engineering techniques have to be implemented to avoid interaction of pipelines with ice
keels [5];

— ice gouging phenomenon should be investigated through complex methods, including field surveys,
physical testing or numerical simulations.

As it was mentioned, there are several approaches to generate information on scouring phenomena
and gain understanding of seabed response to ice gouging. These approaches can be divided into two fol-
lowing categories:

— real events observation which involve performing extensive site surveys, identifying gouges charac-
teristics and frequency.

— artificial simulations that can bridge the knowledge gaps and provide better understanding of
the complexity of «ice gouging-seabed-pipeline» interaction process.

All abovementioned indicate the necessity of further investigation in the area. Predicting the maximum
possible gouge depth as well as soil deformation is connected with determination of the minimum required
burial depth and ensuring pipe integrity. To adequately estimate the induced loads and the optimal pipeline
burial depth, additional research on ice gouging phenomenon is essential. The coupled soil-pipe response
when investigating displacement and the local buckling effect of the pipe is also in need of further studies.
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Annotation. The article discusses the prob-
lem of emergencies on technological pipe-
lines of oil depots, made above-ground, when
replacing wedge gate valves with ball valves.
The authors identified the subject and object
of the study, set tasks to determine the fac-
tors affecting the accident rate of technologi-
cal pipelines, and also determined the causes
of emergencies. The article considers the
influence of the physical properties of the oil
product on the accident rate of technological
pipelines. The influence of design features of
ball valves is considered. The nature and
physical properties of the thermal expansion
of the liquid are considered. The article dis-
cusses the effect of changes in fluid tempera-
ture on pressure growth. The authors consid-
ered the problem of thermal expansion and
growth of fluid pressure in a closed volume,
and the dependences of pressure growth
were determined. The article discusses the
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mal expansion of an oil product in a closed
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