
CHEMICAL ENGINEERING 512

RELAP5-3D

Lecture 12
Batch Files and Python Interfacing



Spiritual Thought
"When you are confronted with a dilemma, think celestial! 
When tested by temptation, think celestial! When life or 
loved ones let you down, think celestial! When someone dies 
prematurely, think celestial. When someone lingers with a 
devastating illness, think celestial. When the pressures of life 
crowd in upon you, think celestial! As you recover from an 
accident or injury, as I am doing now, think celestial!”

- President Nelson



Objectives
• Batch Files
• Python Interfacing
• Practice Problem
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Batch Files – What They Are
• A Microsoft Windows script file
• File extension -  .bat
• Can be written with Notepad ++ (or any other text editor)
• Command line script can be used



Batch Files and RELAP5-3D
• The RGUIStationJar is an interface to allow you to input file 

names and then runs a batch file
• RELAP/r3d434ie/relap/relapcommand.bat
• Batch files can be used to run multiple RELAP runs much 

more quickly



Create a batch file to run RELAP
• RELAP command (if preformed in the relap folder)
• "relap5.exe" -i file.i -o file.o -r file.r -w tpfh2o –W tpfh2on –

p file.plt -tpfdir ../fluids/

• Delete a file in windows command line
• del /f file.o



How does Python come into all of this
• We can rapidly create multiple RELAP input decks, run 

them, and pull in results data all in one python script
• Why is this valuable?



Python Integration Practice
• Write a python script to do the following:

• Delete output file
• Execute RELAP command

RELAP command (if preformed in the relap folder)
"relap5.exe" -i file.i -o file.o -r file.r -w tpfh2o –W tpfh2on –p 
file.plt -tpfdir ../fluids/

Delete a file in windows command line
del /f file.o



Python Integration Practice



Practice: Nodalization Study
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Practice: Nodalization Study
• What is the optimum number of volumes?
• Time step has already been set to be less than Courant limit
• To compare results we will plot the time it takes for all of 

the water to leave the top 1/3 of the pipe

• (19 RELAP experts)*(10 min) = 3.17 hours of manpower
• (1 python script)*(18 sec) = 0.005 hours of machinepower



Let's take a look at the code



Creating an input deck



Changing values in the input deck



Write deck, run deck, read results



Results



Brainstorming
• If this is possible, what else 

is possible?



Thermal Energy Storage
To Steam Turbine

TES System
To Steam Turbine

Reactor Core 
Loop

Being a baseload power, keeping up with 
high energy demand is a problem for 
nuclear reactors. Thermal energy storage 
systems are a proposed solution to better 
meet demand at all times of the day and 
night. The control of these systems is an 
important feature that requires extensive 
study for these reactors to be licensed with 
a storage system. In this work, a model 
predictive controller matches the load of the 
entire system with the demand of the power 
grid over a 24-hour period. 

Discharge

Turbine

NuScale SMR



Brainstorming
• If this is possible, what else 

is possible?



Assignment
• Watch DVD sections 64-71 before next class
• HW 6 due Tuesday (10/17)
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