
Chemical Engineering 512

Nuclear Reactor Transient Modeling

Lecture 8

Point Kinetics Introduction



Spiritual Thought

“There is nothing that has come or will 
come into your family as important as 
the sealing blessings. There is nothing 
more important than honoring the 
marriage and family covenants you 
have made or will make in the temples 
of God.”

-Henry B. Eyring
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Objectives

• Learn about kinetics input into RELAP
• Practice Combination of Volumes in Series



What is Point Kinetics? 

• Used to compute reactor power behavior 
in a nuclear reactor

• Point kinetics is space independent and 
uses core-average fluid conditions, 
weighting factors, and feedback 
coefficients

• Nodal kinetics is the multidimensional 
neutron kinetics option



Point Kinetics Input
• Kinetics type

– Point
– Nodal

• Feedback type
– Separabl
– Table3
– Table4
– Table3A
– Table4A



Point Kinetics Input• Fission product 
decay type
– No-gamma
– Gamma
– Gamma-ac

• Total Reactor Power
• Initial reactivity
• Delayed neutron 

fraction/prompt 
neutron generation 
time



Point Kinetics Input
• Moderator 

density vs 
reactivity table

• Fuel 
temperature vs 
reactivity table



Point Kinetics Input• Volume weighting 
factors
– Increment same as 

heat structure 
increment

– If WeightFact is non-
zero, LiqTempCoef = 
0

• Heat structure 
weighting factors
– If WeightFact is non-

zero, FuelTempCoef 
= 0



How to tie this in
• Card 

1CCCG701
– Source type

• If 1000-
1004, then 
point kinetics 
is used



Combining Volumes

• Reduce the number of control volumes
• Avoid having control volumes that are too 

small

• Can combine in series or parallel



Combining in Series



Combining Hydrodynamic 
Components

Dxm = Dx1 + Dx2
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2)+(Kj2/Aj2

2)]Ajm
2

Kjmr=[(Kj1/Aj1
2)+(Kj2/Aj2

2)]Ajm
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Kjmf=[(0.33/0.007892)]0.018632 = 1.840
Kjmr=[(0.29/0.007892)]0.018632 = 1.617
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1
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Change Input Deck

• Start with the class example deck.
• Change pipe to represent 3 similar pipes the 

same values as the original.
• Talk with your group about how you could 

combine Heat Structures for this example



Combining in Parallel

• DVDs have another example you can work 
through

• I suggest you make yourself familiar with 
this process



Assignment

• Watch DVD sections 39-43 before next 
Class

• Homework 4 is due Thursday (10/2) 
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