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 PIPENET® Leading the Way in Fluid Flow Analysis 

Application Bulletin – Power Industry 
PIPENET® Standard Module Case Study 

Power plant feed water system 

BACKGROUND 

This study involved the feedwater system of a 600 MW Power Plant in China. The feedwater 
system supplies high-pressure water to the boiler during startup, normal, and emergency 
operation. Here is the PIPENET model: 

 

In this system, water is pumped from the bottom of the water storage section of the 
deaerator. While some of the water is distributed to the attemperators, the remaining water 
passes through three high-pressure heat exchangers, and arrives at the economizer.  
 
There are three 50% capacity parallel-pump sets. Normally, two of them are in operation, 
and one is running at low power on standby. Each pump set comprises of a boost pump 
and a feed water pump. A bypass line returns to the top of the trayed section of the 
deaerator, so that pumps on standby can maintain a minimum flow rate when the 
valve is closed downstream of the pump. For the purpose of this exercise, the 
rightmost pump set in the diagram is on standby whilst the other two are in normal 
operation. 
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PIPENET was used to evaluate the design from a number of viewpoints. In this study 
we shall: 

• Calculate the flow velocities and assess pipe sizing 
• Check the pump capacity 
• Check the pump bypass mechanism 

CALCULATION 1 – Flow velocities and Pipe Sizing 

We can ask PIPENET to calculate the flow velocities in the network, and annotate and/or 
colour-code the pipes accordingly. See below. 

 

We see that the highest velocity is 4.42 m/s in the main part of the system and 5.67 m/s in 
the bypass system. These values are acceptable, and we can conclude that the pipe sizes 
are reasonable. 

CALCULATION 2 – Pump sizing and bypass 

 

We can alternatively ask PIPENET to display flowrates throughout the network. The diagram 
below shows the results in the vicinity of the pumps: 
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In this system, the total required supply flowrate for the economizer and the attemperators is 
2100 ton/hr. The total supply flowrate from the two operational pumps is 1044.85 + 1044.44 
= 2089.29 m3/h which is about 1853.28 ton/hr @ 10.5 bar A and 180 °C.  This shows that 
the current pumps do not have enough capacity to supply the required flowrate for the 
system. 

Let us also check the bypass system.  The maximum flowrate for the pumps is 1200 m3/h. 
The bypass branch for the pump on standby has a flowrate of 370.66 m3/h which is about 
30.89% of the maximum flowrate of the pumps. This is a reasonable figure for a pump on 
standby, to keep water circulating through the pump without running it unnecessarily fast. 

CONCLUSIONS 

We have seen how PIPENET can check various design aspects of the feedwater system. In 
this case, the pump sizing appears to be inadequate, whereas the pipe sizing and bypass 
system are satisfactory. 

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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