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Dynamic Simulation on the Pattern of End Section Storage of Gas
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ZHENG Zhiwei, WU Changchun
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Abstract The end section storage is an important mean for short term peak shaving of gas pipeline. Steady state calculation is usually
adopted to estimate end section inventory, however the process of end section storage is a complicated dynamic process, and the end
section inventory obtained by steady state calculation has some deviation. The deviation range of steady state calculation is defined via
dynamic simulations on end section storage in many conditions. And some patterns involving end section storage are obtained. According
to the factors which affect end section storage of gas pipelines, six conditions which have different inner diameters, lengths, inlet
pressures, and flow rates of end section are simulated by using an internationally popular pipeline simulation software of Stoner Pipeline
Simular (SPS) 9.6. The simulation results indicate that with dynamic conditions, end section inventory obtained by steady state calculation
is about 14%—25% less than that by dynamic calculation. The change of end section inventory is affected by the change pattern of end
point gas load, the largest end section inventory occurs nether before the largest end point gas load or more or less at the same time.
When the end point flow rate changes, end section inlet pressure changes after outlet pressure. The longer end section is, and the larger
inner diameter is, the more obvious hysteresis is.
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Fig. 1 Pattern of hourly city flow rate change
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Table 1 Basic parameters of pipeline end sections
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660 200 7.14 6.5 800
660 400 7.14 7.6 800
1012 200 14.6 6.5 2000
1012 400 14.6 7.5 2000
1219 200 25.7 7.7 5000
1219 400 25.7 9.2 5000
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Item Value Units. Description
PHASE Gas | Gas or liquid model
EOS BWRS v Equation of state
TRACKING | ves | Batch tracking enabled
MOLE Ves ] Uses mole fraction
TRNVC W Trivial mass concentration
TRVB I ii 79.45 M2 Trival batch volume
c1 [ves =] Contains C1, Methane

Ci_tr  [[Jos25468 FR  Mass or mole fraction

C1_units FR - Composition units for C1

civme [[Ho01 CP  Baseviscosity for C1

civemi [[E000  1MP Pressure coefficient of viscosty for C1
c1_vimi /DG Temperature coetficient of viscosity for C1

cz2 [ves =] Contains C2, Ethane
ca_fr 0.038582 FR Mass or mole fraction
czunts [FR =] Composition units for C2
C2_visc 0.0 cp Base viscosity for C2

C2_vpmi 0.00 1MP  Pressure coefficient of viscosity for C2
C2_vimi 0.00 1DC  Temperature coefficient of viscosity for C2
B2 #Hhikch BWRS 722 #iEE

Fig. 2 Parameters setting of BWRS equation
in the software
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