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ABSTRACT

Purpose: Due to changes in the volume of oil transportation, part of the pipelines must be 
temporarily decommissioned. The purpose of the work is theoretical and experimental study 
of pressure fluctuations during operation of oil pipelines and their impact on the durability 
of the pipeline material in work state and after temporary decommissioning (conservation).

Design/methodology/approach: The results of oil pressure fluctuation research have 
given a chance to choose the terms of experimental research providing of the pipe metal 
mechanical features changes research during oil pipeline exploitation.

Findings: Fatigue test modes are selected based on the calculations of the mathematical 
model developed. Experimental studies of the dependence of the fatigue strength of the 
pipe material on the conditions of operation have been carried out, which made it possible to 
determine the parameters of the fatigue curve of the samples. Has been defined that fatigue 
strength for the new metal pipe samples is more for 20-25% than for the metal samples 
which had the contacts with lime milk and for 30-40% more than for metal samples which 
were under exploitation.

Research limitations/implications: In the future, more combination of "pipe material – 
preservation medium" should be explored to establish pain of general regularities.

Practical implications: The probabilistic curves of the pipeline non-destruction are 
constructed, which will be used for practical calculations of the reliability and durability of 
the 13G1S-U steel pipelines.
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Originality/value: Mathematical model is made that describes non-stationary oil moves in 
oil pipeline, that has been caused by jump like changes of oil supply in oil pipeline, on this 
basis was defined, that oil pressure in oil pipeline provides within non stationary process in 
a range of 0.4-0.6 Hz frequency and amplitude fluctuation of pressure is 0.1-0.5 MPa.

Keywords: Oil pipelines, Conservation, Temporary decommissioning, Probability of non-
destruction, Pipeline steel 13G1S-U
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ANALYSIS AND MODELLING
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1.  Introduction

2.  Modelling of pressure fluctuation 

in oil pipeline by oil supply change



Research paper24

Journal of Achievements in Materials and Manufacturing Engineering

L. Poberezhny, R. Martyniuk, A. Stanetsky, L. Poberezhna, O. Tkach, A. Hrytsanchuk

txpp

w
d
c

p p
p x p x

L

p p

M

M
x

p
x LLx M

x

p

F

a

d

w
a

d
F

t

p

ct

p

x

p

xtxptxp x

x
xx

p

xx

M

Lx

Lxx

LML

L

MM L

txU i

t

U

ct

U

x

U

a

c

tx TtxU

X
t

T

c
X

t

T
T

dx

d

Tdt

Td

cTdT

dt

dx

Xd

X



25Estimation of temporary decommissioning impact on reliability and durability of oil pipelines

Volume 94 • Issues 1-2 • May-June 2019

Tc
dt

d
a

dt

Td

X
dx

Xd

xDxAX x

BA

xBxA
dx

dX

B

L

L

n
n

L

cn
akk

a
L

cn
ikak

ta
L

cn

ta
L

cn

eatT at
n

na

dx
x

xn
tU

L
a

L

n

xU

x

L

U x P x x

M Mp p
p x M x x

L L

n

L
n

ï

M M
a n n

p p Ì L

txU

n

n L
n

U x t M M p p M L
n n

t
d

w

t
d

w

L

cn

t
d

w

L

cn

L

xn

t
d

w

t
d

w

L

cn

t
d

w

L

cn

L

xn

LM
Fd

w
PP

n
MM

n

x
L

VM

dF

w

xM
dF

w
x

L

PP
PtxP

n
kn

n

L

L

kn
n



Research paper26

Journal of Achievements in Materials and Manufacturing Engineering

L. Poberezhny, R. Martyniuk, A. Stanetsky, L. Poberezhna, O. Tkach, A. Hrytsanchuk

w

dD e

s

d

w

L

cn
n

E
c

E

3.  Experimental research and discussion
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4.  Conclusions
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