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 PIPENET® Leading the Way in Fluid Flow Analysis 

Application Bulletin – Process Industry 
PIPENET® Transient Module Case Study 

SURGE ANALYSIS OF A PETROCHEMICAL 
PLANT COOLING WATER SYSTEM 

BACKGROUND 

Our customer in this study operates one of the world’s largest petrochemical plants in China. 
The main header is two metres in diameter, and the plant has 4 systems in parallel. The 
cooling water system is an open system with a cooling tower, and uses GRP (Glass 
Reinforced Plastic) pipes. 

Here is a schematic of the network, which has two pumps, one shut-off valve, and several 
heat exchangers and condensers: 

 

The plant operators chose PIPENET to test and optimise the network design when the 
operating valve is closed. The valve closure causes oscillations in the water flow in the 
network, which can exert powerful and damaging forces on the network components. The 
targets were: 

• Reduce oscillations to less than 1 bar 
• Keep pressure surges to less than 8 barg  
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THE PIPENET MODEL 

Building the corresponding model in PIPENET  is a straightforward exercise. The screen 
below shows a portion of the completed model. We are now ready to simulate various 
scenarios. 

 

SCENARIO 1 - Operating valve closes linearly over 25 seconds 

We asked PIPENET to calculate what pressures we would see at the valve inlet and outlet if 
the shut-off valve was closed in a linear pattern over 25 seconds. These are the results: 
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This would clearly be unacceptable, with the inlet pressure exceeding the 8 barg limit at 
around 27 seconds, and the outlet oscillations significantly exceeding 1 barg. 

SCENARIO 2 - Operating valve closes linearly over 240 seconds 

We changed the valve settings so that the shut-off happened much more slowly, over 240 
seconds. Now when we rerun the analysis we can see that our objectives are met . The 
valve inlet pressure is reduced to 7 barg, and the outlet oscillations are now below 1 barg. 
We have achieved our design goals. 
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We can check further, for example asking PIPENET to calculate the pressures at the furthest 
pipes and heat exchanger: 

 

Again, the pressure maxima and oscillations are within our target range. 
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CONCLUSION 

We have seen how PIPENET Transient model can be used to make an informed trade-off 
between valve closure speed and pressure maxima. Further options for closure speeds can 
of course be investigated, as can other options to control the pressure surges – perhaps 
including a PID control mechanism in the network. 

 

If you have any questions about this case study, or any other of PIPENET’s capabilities, 
please email us at Pipenet@sunrise-sys.com. 
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