
Chemical Engineering 512

Nuclear Reactor Transient Modeling

Lecture 10

Transient Analyses



Spiritual Thought
“Prayers that do not demand much of your thought will hardly 
merit much attention from our Heavenly Father. When you 
find yourself getting into a routine with your prayers, step back 
and think. Meditate for a while on the things for which you 
really are grateful. Look for them. They don’t have to be grand 
or glorious. Sometimes we should express our gratitude for 
the small and simple things like the scent of the rain, the taste 
of your favorite macaroni and cheese recipe, or the sound of a 
loved one’s voice... Think of those things you truly need. Bring 
your goals and your hopes and your dreams to the Lord and 
set them before Him. Heavenly Father wants us to approach 
Him and ask for His divine aid. Explain to Him the trials you 
are facing. Set before Him your righteous desires.  Our 
prayers can and should be focused on the practical, everyday 
struggles of life.”

-Joseph B Wirthlin
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Objectives

• Go over how to input a plant transient
• Practice planning a transient



Reminder about commenting



Transients in RELAP

• Transient: A change in the reactor coolant 
system temperature, pressure, or both, often 
eliciting a change in the reactor’s power 
output. Transients can be caused by (1) 
adding or removing neutron poisons, (2) 
increasing or decreasing electrical load on 
the turbine generator, or (3) accident 
conditions.

• We will cover part of 1 transient today
• We will learn about other transients on 

Thursday
• You will be dealing with more complex 

transients for your final project



Determining What Is Needed

• Figure out what transient you will be 
monitoring

• Figure out what components are needed 
for the base model

• Figure out what components are needed 
for the transient



Ensuring Safety Measures Are In Place

• When modeling a transient we must 
ensure safety measures are in place once 
the transient occurs

• Example:
– Loss of coolant – how to cool the reactor
– Station blackout – how to keep flowing 

coolant/safely shutdown
– Pipe break – alternate coolant flow route?



Ensure Everything is Running Correctly

• No errors
• Trips are starting correctly and tripping at 

the correct time
• Correct VALUES, not just absence of 

errors



Determine Variable

• What variables are you interested in?
– Pressures?
– Temperatures?
– Flow Rates?
– Liquid Levels?
– Fuel-to-coolant heat transfer

• Determine if you need to create control 
variables
– We will cover this in a few weeks



Some Typical Components Used 

• Trips – to initialize events
• Trip valves – to “break” pipes
• Time dependent volumes – sinks for leaks
• Tables – change reactor power



Advanced Burner Test Reactor
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ABTR Top Down View
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ABTR Core
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ABTR Fuel 
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ABTR HX
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ABTR Pump
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RELAP Model of ABTR (LOFA)

See ABTR Files
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Assignment

• Watch DVD sections 53-57 before next 
class

• Homework 5 due Tuesday (10/10)
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