ENGINEERING PHYSICS 4D3/6D3

DAY CLASS Dr. Wm. Garland
DURATION: 50 minutes
McMASTER UNIVERSITY MIDTERM EXAMINATION November 10, 1999

Special Instructions:

1. Closed Book. All calculators and up to 8 single sided 8 %2" by 11" crib sheets are
permitted.

2. Do all questions.

3. The value of each question is asindicated. TOTAL Vaue: 50 marks

THISEXAMINATION PAPER INCLUDES 2 PAGESAND 3QUESTIONS. YOU ARE

RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS

COMPLETE. BRING ANY DISCREPANCY TO THE ATTENTION OF YOUR

INVIGILATOR.

1. [20 marks] The general multigroup neutron diffusion equations with delayed precursors
are given by:
1 9¢
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Note that (I)g and C, are functions of r and t but the notation has been dropped for clarity.
The poison equations are:

ol(x.?)
at =Y i Ef,d)g/(Lat) - A'1 ](L)t)
X(r.t
Xt _ S, b @) + A I - Ay XED) - Y 0 by () X
ot -1 %' TE
g =
and the fuel depl etl on equation is:
oN

B N(z.0) f: o, &, (D)
ot g/=1 4

Define each variable. Explain the significance of each term. Be brief; afew words per
variable or term is sufficient.
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2. [10 marks] Wheat is the obvious error in the following expressions? Explain briefly.

a)

b)

Steady state one-group neutron balance equation:
DErVd() -Z (@)= vZ ()

For neutron grOUp g1 z]rernovai < z]absorption
The gradient of the flux is continuous at an interface
p=2

For areactor operating at constant power, as the fuel is burned up, the flux
remains constant over time.

3. [20 Marks] In reference to the governing equations as set out in question 1.

a

Assuming two neutron groups (fast and thermal), no upscatter, no fast fissions,
and no neutrons born in the thermal region, what are the transient flux and
precursor equations?

Ignoring fuel depletion for the moment, what are the steady state xenon and iodine
concentrations at a given flux (which is steady in time but may vary in space)?
Which termsin the flux and precursor equations of (a) are dependent on these
ppoison concentrations?

For the two-group approximation, what is the steady state precursor
concentration, C,, given the flux (which is steady in time but may vary in space)?

What do the two-group steady state flux equations look like if the steady state
value of C; is substituted in?

To numerically solve the transient fluxes, precursors, poisons, etc, a controller is
introduced to keep the flux at some prescribed set point (which may be steady or
may vary in time). This controller alters the absorption termsin the flux equations.
Y et in the steady state algorithms, we used a fudge factor, k, in the fission terms.
Explain the rational behind the two different schemes.

---The End---
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