PRKE Analytical solution : (Step input)
We start with the Point reactor kinetics equations
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The characteristic equations for the coupled ODE system is then given by
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Whose roots are
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Now let us assume a solution of the form 
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From the initial conditions then we have
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Now by substituting our exponential solution guess into PRKE, we then have two more equations relating P1, P2, C1, and C2. Hence totally we have 4 equations and 4 unknowns which can be solved to get the coefficients.

It should be noted that
[image: image10.wmf]r

is a constant (External reactivity) applied at t=0 (Step input). Now since s1, s2 depend on
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, the coefficients P1, P2, C1, and C2 need to be calculated only once, at the start of the transient to get the analytical transient solution.

A simple code in MATLAB was written to solve the equations and to obtain the analytical solution for any variation in reactivity.
Question : (Ramp input)

How do I find a similar analytical solution when the reactivity
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is a function of time and not a constant like in the previous case ?

I am sure the idea behind this is to integrate the precursor equation and then use the relation in the PRKE for power and solve the resulting integro-differential equation. But if there is an alternative to do this, then how can this be done ?

If the equation can only be solved numerically, then which numerical schemes should be chosen for getting very high accuracy in the time integration ?
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