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DEVELOPMENT AND IMPLEMENTATION OF STAGE-BY-STAGE
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Subject: safety of trunk gas pipelines
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Revazov Alan Mikhaylovich
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Annotation. Analysis of the conditions for the
implementation of modern projects for the
construction of new and reconstruction of
existing trunk gas pipelines has revealed the
need to ensure their safety. At the same time,
an objective analysis of the safety of trunk
gas pipelines is possible provided that fore-
casting and assessment of the accident risk
taking into account the influence of negative
factors on the construction process stage and
which are most manifest at the operational
stage. At the same time, an objective analy-
sis of the safety of trunk gas pipelines is
possible provided that forecasting and as-
sessment of the accident risk will be ensure
into account the influence of negative factors
on the construction process stage and which
are most manifest at the operational stage.
For example straitened conditions of trunk
gas pipelines construction and operation on
the one hand exacerbate the impact of the
consequences of an emergency and on the
other, are an additional provoking factor.

Keywords: construction,  reconstruction,
operation, trunk gas pipelines, safety of trunk
gas pipelines, additional measures, risk man-
agement, influential factors, dangerous indus-
trial facilities.
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Purposes: the purpose of the author research was to ensure the safety of the trunk gas pipelines by
planning additional measures using a specially developed Stage-by-stage trunk gas pipelines safety System
that takes into account the conditions of the construction/reconstruction and further operation of the MT in

the presence of mutable influential factors.
21
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Materials and methods: factor analysis, expert evaluation methods.
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Results: the article presents the results of the development and application of the Stage-by-stage gas
trunk pipelines safety System the point of which is rational, taking into account the stage of project imple-
mentation, planning additional measures to ensure the safety of trunk gas pipelines in the presence of influ-
ence factors.
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Conclusions: a methodology has been developed for choosing the measures ensuring the security of
the gas trunk pipelines, taking into account the specifics of decision making in conditions of fuzzy sets.

The developed Stage-by-stage gas trunk pipelines safety System takes into account one of the most
important principles of planning activities aimed at ensuring security of gas trunk pipelines — the investment
feasibility of implementing specific additional measures taking into account the stage of the project.
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Table 1 — Classification characteristics of additional measures
IA , & #
Incident prevention
% ] . & #
12 1B #
| Orientation of additional I"I'lmeg detection antlj |dent|f|cit|on
measures IC Localization of the consequences of the incident
! #
ID Elimination of the consequences of the incident
A #
9 1 - Organizational
1l 2 B
Nature of the compensating Technical
event # -
IC .
omposite
A &
Engineering survey
e besigning
. % 3
e Construction
. & # , 3
11 o Pre-start tests
Trunk pipeline life cycle HE 8 # 3
stages Operation
' # 3
e Reconstruction
# 3
G Suspense
"H 3
IiH Liquidation
3
IVA Pipe’s metal
# , v
VB !
o Pipeline construction, auxiliary devices
6 -
v 12 ] V. ' S
Field of ad_ditional | Mea'ns and methods ofglagnostlcs, testing, control
measures implementation VD Furnishing of pipeline route
. # # -
IVE ; #
Means of localization and liquidation of the
consequences of the incident
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% & X:
~ (X (X (X o
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X1 X2 Xk
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Table 2 — Effectiveness indicators of measures depending on the classification characteristics
, # 3 , 0 3
Priority classification characteristics of additional measures Effectiveness indicators
% 3 2
EIA Orientation on Incident prevention 0.5
% 3 - . #
) IVA, , % | 03
B Field of additional measures — Pipe’s metal, construction ’
and auxiliary devices
EIIB ’ 12 0.2
Technical nature of additional measure !
y % -
% 3, 12 #
.0 # %1 & % 12 -
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Mz = F {Eia, Evag} = 0,8;
Mz = F {Ei, Eis}=0,7;
M4 = F {Eig, Evag} = 0,5.
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PREVENTION OF ACCIDENTS IN OPERATION OF MAIN PIPELINES
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Annotation. Operating practice of the gas-
main pipeline shows that the main factors
causing destruction are the defects such as
hot-spot corrosion, cracks by the corrosion
cracking under the strain and deformation in
the joint mounting as well. It is established,
that at the gas-main pipeline welded connec-
tions and weld-affected zone segments of the
annular coupling, made by manual arc fluid
welding, under the influence of constructive,
technological and assembly factors there can
be zones with abnormally high operational
stress concentration. Additional impact on the
weld-affected zone by the residual welding
stress and internal operational stress reduces
the resistance of welded joint to fragile me-
chanical destruction and corrosion cracking
under the strain, and that determines the
increased requirements to diagnostic works.
Stress concentration in the weld-affected
zones of welded joints occurring due to ther-
mal stresses causes metal inhomogeneity
and defects emergence.

In the article functioning methods on the
operational feasibility definition of the gas-
main pipelines welded joints and weld-
affected zones by the criterion of the existed
defects are analyzed. Practical application of
two nondestructive control methods, carried
out for definition of the defect character and
existence in the welded connections, is con-
sidered. As a subject of a control the defec-
tive welded connection of the gas-main pipe-
line which isn't permitted to operation is used.
The first method represents radiographic
research of a control subject and is the most
widespread control method of welded con-
nections at the moment. The other control
method is based on metal magnetic memory.
Metal magnetic memory method allows to do
dislocations and defects assessment, both in
the main body, and in local zones of the pipe-
line stress concentration.

Keywords: gas-main pipeline, stress in the
weld-affected zone, modern methods, metal
magnetic memory method, radiographic me-
thod, diagnosis on the welded connections.
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WITH INTENSIVE STRESS-STRAIN STATE IN WELD-AFFECTED ZONES
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Annotation. Stress concentration process in
a weld-affected zone as a factor causing
defects is considered. The author has con-
cluded that one of the strongest factors in-
fluencing welded joint operability is the resi-
dual stress in the weld area. Due to sharp
heat drop, structural changes and elastic-
plastic strain in weld joint zones, there is
considerable residual stress the size of which
can reach and even substantially exceed
base metal yield limit.

Keywords: main pipeline, weld-affected
zone, heat affected zone, strain, stress-strain
state.
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Annotation. This article is devoted to the
elimination of settlement by the method of com-
pensatory injection of a mortar in certain areas
of a soil massif between the foundations of
structures and the subsidence zones of soils.
The main equipment for the implementation of
this method is considered, injection schemes
are presented. The advantages of this method
are analyzed, the possibility of its application for
eliminating the draft of vertical steel tanks with-
out stopping commaodity-transport operations.
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- | Annotation. The influence of structural ele-

0 9% - | ments on the quality of emulsion separation
is analyzed and developed. A model of the
- gravitational-dynamic separator has been
0 - | created to determine ways to improve sepa-
0O 9% - | ration efficiency. A numerical simulation of
the flow of an emulsion in a pipe with parti-
tions was carried out.
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- | Annotation. The paper deals with the propa-
gation of a multi-phase submerged jet, which
can occur at the bottom of the reservoir due
to damage to the pipeline or well. The jet
- | consists of droplets of oil, gas bubbles, water
- | are involved in the jet and hydrate bubbles, if
the distribution of the jet takes place under
conditions of stable existence of hydrate. The
paper investigates the influence of hydrate
formation process on the jet.
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Annotation. The volume calculation of the
pipeline oil flowing out in the event of an
accident is important for assessing the dam-
age. In the article it is shown that the Rey-
nolds number may be less than 25 if a small
hole in the thin wall of the super-viscous oil
passes through. In the formula, recommend-
ed teaching materials, underestimate the
expense ratio to 50 % in comparison with the
experimental data. It is necessary to exclude
the discontinuity of the function of the depen-
dence of the flow coefficient on the Reynolds
number, since it complicates the computer
implementation of the calculation algorithm.
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Annotation. The article considers the sealing
curvature that the radius of curvature of the
sealing surfaces is very large in comparison with
the dimensions of the microroughness, and,
consequently, with the height of the gaps be-
tween the surfaces. The wedge effect in the ball
valve also does not play a significant role due to
the large angle formed by the sealing surfaces
(of the order of 90°). In the cylindrical valve the
wedge effect is absent altogether.

Keywords: gate valves, oil and gas equip-
ment, reliability, oilfield equipment, machinery
and mechanisms.
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Annotation. A detailed analysis of the cur-
rent state of commercial gas accounting is
carried out both in the Russian Federation
and in foreign countries (Germany, Sweden).
Based on the analysis and taking into ac-
count the experience of European partners,
proposals have been formed, the implemen-
tation of which on the territory of the Russian
Federation will increase the efficiency of
commercial gas accounting, make the rela-
tions between the end user and the gas sup-
plier more transparent.

Keywords: gas distribution system, gas
commercial accounting, dispatching control,
imbalance gas.
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Annotation. At present, most of the pipelines
in the Russian Federation are in operation for
a long time. Therefore, there is often a prob-
lem of estimating the residual resource, since
an incorrect estimate of the operating time of
the reservoir can lead to its destruction and,
as a consequence, to a major environmental
accident. One of the main problems of diag-
nostics is obtaining reliable information about
the state of the object. As a solution to this
problem, not one of the types of non-
destructive testing can be used, but their
combination.

For this, it is possible to use neural-fuzzy
networks to estimate the level of residual life
on the basis of heterogeneous data of metal
diagnostics (ultrasonic testing, magnetic
methods, surface energy, etc.) using the
example of 09G2S steel, operated under
fatigue loading conditions.

Keywords: gas and oil pipelines, residual
resource, diagnostics, non-destructive test-
ing, neurochetical modeling, steel, 09 2.,
fatigue loading.
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