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ABSTRACT

City gas pipelines are buried underground. Because of this, pipeline is hard to manage,
and can be easily damaged. This research proposes a real time prediction system that helps
experts can make decision about pressure anomalies. The gas pipline pressure data of Jungbu
City Gas Company, which is one of the domestic city gas suppliers, time variables and
environment variables are analysed. In this research, regression models that predicts pipeline
pressure in minutes are proposed. Random forest, support vector regression (SVR), long—short
term memory (LSTM) algorithms are used to build pressure prediction models. A comparison
of pressure prediction models’ preformances shows that the LSTM model was the best.
LSTM model for Asan-si have root mean square error (RMSE) 0.011, mean absolute percentage
error (MAPE) 0.494. LSTM model for Cheonan-si have RMSE 0.015, MAPE 0.668.
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(Table 1) A summary of Recent Studies

Data Other ]
Pipeline Type variables Model Algorithms
Our Study Pressure RF, SVR, LSTM

[19] Gas demand @) SVM, SVR
[17] Management Condition Regression ANN
[18] Velocity LS-SVM
[15] Sound signal DNN
[13] MLP
[20] ANN
[16] MFL X ANN
L8] Anomaly Classification ANN
[9] SVM, ANN
[10] LRUT SVM
[11] LS-SVM
[14] NPW SVM, PSO, EPSO, ABC
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| random forest, support vector re-

gression(SVR), long—short term memory(LSTM)
duglES AL

3. AAIZE v o FA] ~H]

o] A=

e, v

1>3 2t} 94

glo] B o} A7k

dole A TART tgow
%3]

qe Zdi%ﬂ 3

e
tlo

H
< :,134~}7] .?46]] A—ﬂ OELI'_ < random forest,

VR, LSTMS AFg-3Ht} npxjuto 2 5183k

Of

S

AARE TS ek ASRAS Faf o=
dH & BEd o5 ALEE) 7 Bl AT
+ RMSE, MAPE A& 7}giet.

| . Secon

[t |

Regression Model
. Support Vector | Long Short
Train Random Forest Regression Term Memory
Support Vector | Long Short
Test Random Forest Regression Term Memory

|

| Predict Value / Performance

(Figure 1) Pipeline Pressure Predic-
tion System Structure
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(Table 2) Pipeline Pressure Data Set

Example
Time Primary | Secondary
2017-12-05 00:00:00 0.720 2.155
2017-12-05 00:01:00 0.720 2.139
2017-12-05 00:02:00 0.721 2131
2017-12-05 00:03:00 0.722 2.110
2017-12-05 00:04:00 0.722 2185
2017-12-05 00:05:00 0.722 2125
2017-12-05 00:06:00 0.723 2123
2017-12-05 00:07:00 0.723 2.161
2017-12-05 00:08:00 0.723 2129
2017-12-05 00:09:00 0.723 2127
2017-12-05 00:10:00 0.723 2.147
2017-12-05 00:11:00 0.724 2.155
2017-12-05 00:12:00 0.724 2132
2017-12-05 00:13:00 0.724 2.143
2017-12-05 00:14:00 0.725 2.138
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LSTM= recurrent neural networks(RNN)
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(Figure 2> LSTM Model Structure
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(Table 3) Variables

T Variables
Time year, month, day, time, minute
Pipeline pressure
Time Moving average 2~5, 10, 15, 20, 25, 30min
Same point value, Min, Max 1~5, 10, 15, 20, 25, 30min
Weather average, min, and max temperature, win speed, precipitation
. Oil price LPG
Environment . -
Statistics birth
Time weather, weekend, holiday
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(Table 4) Asan-si Prediction Model Performances

Device Random Forest SVR LSTM

NO. RMSE MAPE RMSE MAPE RMSE MAPE

A 1 0.030 3.367 0.061 7.407 0.007 0.469
2 0.005 0.166 0.022 0911 0.006 0.221

B 1 0.028 3.098 0.061 7.398 0.007 0.486
2 0.035 1.220 0.044 1.775 0.055 0.809

C 1 0.028 3.167 0.061 7.424 0.009 0.596
2 0.026 0.865 0.029 2.532 0.031 0.984

D 1 0.046 5112 0.058 7.009 0.002 0.088
2 0.000 0.189 0.000 1.128 0.000 0.189

B 1 0.027 2.982 0.029 7.241 0.008 0.574
2 0.022 0.802 0.048 2.020 0.027 0.525

P 1 0.032 3.533 0.058 7.002 0.008 0.572
2 0.010 0.370 0.041 1.698 0.010 0.411

Avg 0.024 2.073 0.048 4.462 0.011 0.494




(Table 5) Asan-si Pipeline

Pressure Prediction

D;\gce Primary Pressure Secondary Pressure
A
B
C
D
E
F
(Table 6) Cheonan-si Prediction Model Performances
Device NO Random Forest SVR LSTM

eviee L RMSE MAPE RMSE MAPE RMSE MAPE

G 1 0.018 1.763 0.053 6.031 0.009 0.596

2 0.016 0.574 0.031 1.202 0.024 0.883

q 1 0.017 1.676 0.052 5.909 0.008 0.572

2 0.019 0.680 0.036 1.336 0.032 1.214

I 1 0.018 1.774 0.051 5.777 0.009 0.579

2 0.005 0.186 0.011 0.402 0.004 0.130

I 1 0.016 1.689 0.048 5.484 0.008 0.525

2 0.027 0.883 0.043 1.692 0.006 0.214

K 1 0.017 1.692 0.053 6.09% 0.007 0.453

2 0.024 0.816 0.044 1.560 0.047 1.510

Avg 0.018 1173 0.042 3.549 0.015 0.668
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(Table 7) Cheonan-si Pipeline Pressure Prediction

Device

NO Primary Pressure Secondary Pressure
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