MIDTERM TEST
ENGINEERING PHYSICS 4D3 Oct. 20/88

Nuclear Reactor Systems Analysis
Lecturer: Wm. J. Garland

Name:

L.D.

Duration: 50 minutes

Special Instructions:

1.

Do all 5 questions.
Breakdown of marks indicated to the right of the question.
Closed book; crib sheets and calculators permitted.
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Why are neutrons so important in nuclear reactors? 3)
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Fill in the attached neutron cycle chart. W (10)
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Describe part (b) in words. Qomﬂ-/\a Aot
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Explam the meaning of (term by term plus total concept):
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Describe in the form of a reaction equation: (5

Indium (In), having 49 protons and 67 neutrons, decays to tin (Sn) which
has 50 protons and 6\ neutrons, with the release of an electron, a
neutrino and some gamma energy.

b
\l s Sllb4ﬁ>*b/+g

Engineermg Physics 4D3 Mid-Term




3. Based on mathematical- physncal reasoning, describe how you would specify the
limi n_r ivi insertion to ensure that prompt critical cannot occur in a
flSS;(:F reactor. Justify your reasoning.
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4, A bare homogeneous cylmdncal reactof can be c étenzea by: (20)

D =10 cm, £, = 015 cm™!, H = R with a 10% neutron leakage
probability. What are its’ critical dimensions?
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| 5. Qutline a computer program to solve the one speed neutron space-time

diffusion equation in a finite cylindrical reactor with a heterogeneous
core/coolant/moderator, i.e. space-time dependent parameters. Focus on:

a) the governing equations )

’ b) - the boundary conditions P 4)

J
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\ c) the initial conditions — 4)

| d) the finite difference scheme 4)

l e) the solution algorithm (including a flow chart) 4)

\ Include the delayed precursor equations . Ignore thermalhydraulic effects but
consider the possible effects of reactor control. Remember this is a space-

N time problem. Don’t get hung up on details!
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Schematic representation of

the neutren cycle in the chain
reaction of uranium fission




