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Abstract

With the impact of global climate change, natural gas has been vigorously promoted as a clean
energy source, which has driven the construction and operation of more and more long-distance
natural gas pipelines. The flammability and explosiveness of natural gas make it necessary to
conduct research on the production of long-distance natural gas pipelines, in order to determine
the rules during production and formulate relevant measures and precautions, in order to ensure
the safety and stability of long-distance natural gas pipeline production. In the production of nat-
ural gas long-distance pipelines, nitrogen is generally used to isolate natural gas and air, which
results in two mixed gas sections. The gas head propulsion speed and nitrogen section length are
the two most important indicator parameters in the production of natural gas long-distance pipe-
lines. This article analyzes the data of the gas head propulsion speed between adjacent valve cham-
bers and the instantaneous nitrogen section length from the gas head to a certain valve chamber
during the production of a long-distance pipeline, and then selects a mathematical model for in-
tegration. Research has shown that the pushing speed of the gas head between adjacent valve
chambers and the instantaneous nitrogen section length from the gas head to a certain valve
chamber both satisfy a normal distribution model. The mathematical model was validated on the
production of a certain natural gas long-distance pipeline, and the results showed that the index
parameters that meet the model can ensure the safety and stability of the natural gas long-distance
pipeline production. Based on the above, it can be concluded that in order to ensure the safety and
stability of natural gas long-distance pipelines, it is recommended to use a normal distribution
model to determine the mean value of the gas head propulsion speed between adjacent valve
chambers and the instantaneous nitrogen section length from the gas head to a certain valve
chamber during the production of natural gas long-distance pipelines, and to control the indicator
parameters within the fluctuation range of the mean value in actual production.
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Table 1. Gas head propulsion speed (m/s) for production in RL-YX section
% 1. RL-YX ER#R 7= S K HEER B (m/s)

Y5 44 MS S5# 6# LL T# 8# O 10#  BS 11#  12# 13#  14#  15#
M 5 498 499 499 498 499 499 498 497 489 496 495 496 495 495
w5 16# MD  17#  18% 19# 20# 21# CX 22# LF X1 AN X2 X3 YX

HME 495 495 495 494 494 493 492 492 493 493 491 492 491 49 489
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Table 2. Instantaneous nitrogen section length from the production gas head of the RL-YX section to a certain valve cham-

ber (km)
3 2. RL-YX ER#2 SK B R =R B SR K E (km)

Hi's 5# 6# LL T# 8# # 10# BS 11# 12# 13# 14# 15#
KJE 5579 557 5563 5554 5545 5537 5531 5523 55.14 551 55.02 5493 54.84

PR 16# MD 17# 18# 194 20# 21# CX 22# LF
K 5472 5465 5453 5445 5434 5422 5412 5406 53.98 539
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Table 3. LF-GG section production gas head propulsion speed (m/s)
3 3. LF-GG B SKHEZER B (m/s)

dis XD 27# 28% QI 29# 30# 31#  32#  33#  34#  35#  36#  3T#  38# 39
#fF 385 3.84 385 385 383 3.84 385 3.83 384 384 393 384 383 384 382
gi5  AS  40# 4l 42#  GY  43# A4 AS#H 4A6# DY ATH A% 49%  50#  S1#
HfF 385 383 3.84 383 3.85 384 383 384 38 3.84 383 385 3.84 383 3.84

w5 S52#  53#  HC  54#  YZ 55#  XC  s6#  5T# 58 LB 59%#  60# GG
Mg 3.83 385 3.84 383 3.8 385 3.84 383 384 383 384 3.85 383 383

2 3 FAHAR IR E AR ESE N 1 =3.84, BEFAARQ)IEHS 6=0.01.
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Table 4. Instantaneous nitrogen section length from LF-GG production gas head to a certain valve chamber (km)

%2 4. LF-GG B = Sk B R R E BT R R LK E (km)

TR 28# QJ 29# 30# 31# 32# 33# 34# 35# 36# 37# 38# 39#
KE 66.7 66.68 66.65 66.65 66.64 66.63 66.58 66.54 6649 6644 6638 6634 66.28
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45 50#  S51# S2# 53%  HC 54 YZ  55%  XC S6# STH 58#  59#

KB 66.02 6603 6602 6601 6602 6601 6596 6594 6594 6592 6588 65.84 65.84
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K 66.02 66.03
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