
Closed Zone System Curve 
Tips & Tricks



Closed Zone (pumped only) Special Case
• Will cause errors using the System Curve tool. Must run these manually

• Zero Flow disconnection using the automated tool

• Supply must exactly equal demand to get correct values

• Make all pumps inactive or off. 

• Select two points: one on suction side and one on discharge side of PS

• Need to add a dummy tank for model requirements to solve the head equations

• Set tank elevation at HGL goal – 10 ft.; Max Height at 20 ft., initial level at 10 ft. Locate Tank at far end of system or at 

high point or at the PS discharge. Diameter of 10 ft. (May want to check several points)

• Can also use a fixed head reservoir set at the goal HGL

• Best to set pump station positive and negative demands equal to total closed zone system base demand

• Use a pattern to get flows from near zero to maximum

• Note: Can’t use a zero multiplier.  Make 0.01 for 1st point multiplier to make it as small as possible

• Assign pattern to all demand nodes in the closed zone

• Assign the created pattern to positive and negative demand nodes



Special Case System Curves

• Closed Zone (pumped only)

• Check for static lift changes on suction side

• Set up boundary conditions appropriately

• Run as EPS analysis

• Recommended Time Settings -------------->

• Duration = #pattern values -1

• System Curve

• For each flow, calculate the difference in head between the suction & 

discharge node. Use results for the Head vs Flow curve

• Checks – Make sure no flow to tank for each hour of the run

• Other Notes: - User may need to adjust patterns for the remaining 

system to constant (value of 1) to keep the demands for the rest of the 

system at a constant value for the entire run.



Other Notes on Closed Zones System Curves
• These are often an Iterative Process

• Location of the Dummy Tank  at Critical Point May not be clear

• May need to run a few options to be sure what is truly critical

• System Curve with Dummy Tank Remote will ID Discharge Pressure at Max 

Flow at the Pump Station (i.e. Find HGL needed at Max Flow at station)

• Most Pump Stations will often be Variable Speed Discharge

• Use this to set the pressure there and maintain your critical pressure for your key 

points

• Can Rerun w/ Tank at discharge using HGL found (Curve will be Flat)



Other Notes on Closed Zones System Curves

• Make Sure all other Demands outside the zone remain Constant

• Spreadsheet for developing the patterns is available “as is”

• NOTE: it is your responsibility to verify the calculations etc.

• No Zero Flow point but very close

• Dummy Tank needed for the math and to set the desired HGL

• Always Verify no flow goes in or out of the Dummy Tank



Other Notes on Closed Zones System Curves



Other Notes on Closed Zones System Curves
1.You will need to create a new demand pattern to use in the closed zone (see spreadsheet)
2.You should consider making a new scenario with a new demand set & control set for this analysis.
3.Identify a suction node and discharge node on the pump station
4.Suction node will have positive demand equal to the total with the new pattern
5.Discharge node will have negative total demand with the new pattern
6.All patterns in the closed zone will need the new pattern
7.You need to put the dummy tank somewhere in the closed zone. If it is too close to the station the 

system curve will be very flat.  I often put it at the highest customer point using the min pressure 
needed for the zone to set the HGL needed. Recall HGL = elevation plus pressure head so HGL = 
elevation plus pressure _psi * 2.31 ft/psi (if needed) Use this to guide tank setup. . If HGL = X then 
elevation of the tank should be X- 10 ft, Max height would be 20 ft and initial level would be 10 ft.  
Diameter should be 20 ft. Connect with a 100 ft diameter 10 ft line to the node in question to 
minimize headloss.

8.Make sure to set all demand patterns outside the zone to Constant . This is a new pattern you make 
with 1 value equal to 1.0 This will keep these demands consistent outside the closed zone.



Other Notes on Closed Zones System Curves
9. Set the time options as noted.

10. Make sure all pumps at the station feeding the closed zone are off and controls for them will not turn them on.
11. Make sure to set the boundary conditions outside the zone for tank levels that may change. You may need to run 

more than one system curve run to get you full system curve min and max curves. (see system curve presentation)
12. Complete the system curve run
13. Make sure to check the line connected to the dummy tank and graph it. There should be no flow in this line during 

the run if all demands are perfectly balanced. If there are flows in this line investigate and resolve the flow 
imbalance and rerun.

14. Graph the suction node and discharge node
15. Switch to the report for each of the graphs and copy the run data to the excel sheet for each in the area shown
16. Copy in your proposed pump curve and run for all min and max boundary conditions and you are all set. 


