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We can boil water with this!

We can measure stuff with this!

We can 
sell this!

We can treat/diagnose 
illnesses with (isotopes like) 
this!
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Nuclear Basics

• Releases a lot of thermal energy
• Also releases fission products
• Fuel with fissile and fissionable 

material
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Project Goal

Objective

• Build a GUI to simulate power relevant areas 
of the control room

• Expedite the reactor training process by 
allowing the operators to get a feel for how 
moving control rods affects power and 
period
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Control Room

Project Goal
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Scrolling time scale

Tells the operator 
the position of the 
shim arms and reg 
rod

Buttons to move the 
shim arms. The 
operator has to hold

Switch to move the 
reg rod (no need to 
hold)

GUI Layout

Safety Control Rod 
Axe Man

Tells the operator 
power and reactivity
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The Backend

Point Kinetics Model

• Power over time
• Delayed neutrons

𝑑𝑛

𝑑𝑡
=

𝜌 − 𝛽

Λ
𝑛 + ෍

𝑖
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𝜆𝑖𝐶𝑖

𝑑𝐶𝑖

𝑑𝑡
=

𝛽𝑖

Λ
𝑛 − 𝜆𝑖𝐶𝑖

• 𝑛 = neutron population
• 𝜌 = reactivity
• 𝛽 = sum of delayed neutron fractions
• Λ = prompt generation time
• 𝜆 = precursor decay constant
• 𝐶 = number of precursors
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The Backend

Simulink Model

10



The Backend

Big thanks to the NCNR team!
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The Backend

Converting Inputs
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The Backend

$ =
ρ

𝛽𝑒𝑓𝑓

Δ𝜌 = 𝛽𝑒𝑓𝑓($1 − $2)
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The Backend

Simulink Model
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Displays

Graph Display

• Linear conversion 
n to power

• Magnitude 
changes as 
expected

• SCRAM locks 
power to zero
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Displays

Period

• Time it takes for 
power to change 
by a factor of e

• Easy way of 
expressing 
instantaneous 
rate of change

• Measure of 
stability

𝑝 𝑡 = 𝑝0 × 𝑒
(

𝑡
𝑝𝑒𝑟𝑖𝑜𝑑

)

𝑝𝑒𝑟𝑖𝑜𝑑 =
Δ𝑡

ln(
𝑝 𝑡

𝑝𝑡−Δ𝑡
)
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Future

Improvements

• Continue to update data 
• Currently using 2019 

• Automated reg rod to keep 
reactivity hovering around zero

• Testing against the real reactor for 
true calibration
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End

Demo

• Video 1: 4x Speed
• Video 2: Real time
• Video 3: 4x Speed
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End
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