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Exam:
» Exams Date: January 13" and 14
» Room: CM 013

» Oral — 20 min (+5min to setup) without preparation. Closed book.
» Consists in a course related question and a short exercise

v" Random choice of 2 exam sheets, pick the sheet you like best
Example:

1. General Question

Diffusion theory for monoenergetic neutrons

(Present the topic, clearly bringing out the principal physical phenomena involved.)

2. Exercise

A beam of 1 MeV neutrons, with an intensity I thickness

strikes a gold foil (=100 % ¥7Ag, density pa,). The L Jetectors
thickness of the target 15 L. The beam has a cross- Q I ,0

sectional area A. For 1 MeV neutrons, the total cross- . ] 0
section of 1¥Ag 1s o, N | /1 ._,T,Q'
(a) What 15 the interaction rate of the neutrons with > = o a0\ e
the target? beam "".T)—) —> Ny s
(b) What 15 the probability that a neutron will suffer area A —> g, —> 0 0 - — ,_,:‘_.—f'j
a collision while traversing the target? — > . 0! .‘ﬁ"\i
Assume that the decrease of beam intensity in traversing p v 0 “b
the target is negligible. - /'4. EW



LIST OF GENERAL QUESIIONS : P : L

» Physics of the fission process: probability of interaction, fission products and delayed neutrons

» Neutron lifecycle in thermal and fast system. Use the six-factor formula to explain the key physical
phenomena

* Neutron balance equation and diffusion approximation
 Diffusion theory in multiplying media for monoenergetic neutrons



LIST OF GENEAL E P F L

« Multigroup theory diffusion theory and application to LWR reactor modelling
» Neutron slowing down via elastic scattering and implications for LWR reactors
» Energy and space self-shielding; impact for reactor design / operation



* Point reactor kinetics

* Role of delayed neutrons during normal reactor operation and accidents. Comments on reactivity
feedbacks during accidents

» Short-term variations of reactivity in a power reactor (effects occurring within a time-scale of
seconds to minutes) and their impact on safety

» Long-term reactivity variations in a power reactor and their impact on control system design
» Reactivity feedback in liquid metal cooled reactors



LIST OF GENERAL QUESIIONS
i

« Design of a (PWR/BWR) and its components

« Design of a Liquid metal Fast Reactor and its components
» Breeding and transmutation in nuclear reactors

» Design of Gas Cooled Reactors and their components

» Design of Channel type Reactors and their components
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« Skip exercise

« Two general questions:

1. Role of delayed neutrons during normal reactor operation and accidents. Comments on reactivity
feedbacks during accidents

2. Design of a PWR and its components
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« Skip exercise
« Two general questions:
1. Design of a Sodium Fast Reactor and its components

2. Neutron slowing down via elastic scattering and implications for LWR reactors
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« Skip exercise
« Two general questions:
1. Breeding and transmutation in nuclear reactors

2. Neutron balance equation and diffusion approximation



