DAY CLASS

ENGINEERING PHY SICS4D3/6D3

DURATION: 50 minutes

McMASTER UNIVERSITY MIDTERM EXAMINATION

Dr. Wm. Garland

October 31, 2001

Special Instructions:
Closed Book. All calculators and up to 6 single sided 8 ¥2" by 11" crib sheets are

1.

2.
3.

permitted.
Do al questions.

The value of each question is asindicated.

TOTAL Vaue: 100 marks

THISEXAMINATION PAPER INCLUDES 2 PAGES AND 3 QUESTIONS. YOU ARE
RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS
COMPLETE. BRING ANY DISCREPANCY TO THE ATTENTION OF YOUR
INVIGILATOR.

1 [35 marks] Using the figure as a guide, deduce how many fast neutron escape from a
critical reactor from the following
facts. When this reactor iscritical,
per unit time:

1.

Every thermal fission
produces on average 2.4331
fast neutrons

25 fast neutrons are
produced by fast fissions
Theratio of the fission and
absorption macroscopic
cross sections for the fuel is
0.4835

50 thermal neutrons are
absorbed elsewhere than in
the fuel

20 thermal neutrons escape
from the reactor

100 non-thermal neutrons
are absorbed in the reactor.

1000 fast neutrons

e

fast leakage

Kﬁ( epithermal and fast absorption )
thermal leakage
&( non-fuel thermal absorption )

fuel absorption

thermals leading to fission

D:\TEACH\EP4AD3\mid2001.wp8 November 2, 2001



Engineering Physics 4D3/6D3 Page 2 of 2

2. [35 marks] The figure shows xenon concentration in the MNR core as afunction of time
after startup, determined from steady state control rod positions. Each startup follows a
shutdown of 8 hours except Tuesday, where the shutdown was 80 hours.

a) What is happening on Tuesday?

b) What is happening on the other days?

¢) Some three months after afuel change, startup during the latter part of the week
becomesincreasingly difficult. Why?

Explain with the use of equations where appropriate.

XENON WORTH
(relative to first startup)
24
22
4
20
18 A
N A—A\
16 \o\ \3%&%
A e =
k=1
E . \\ s 5%"21 TN R
g i S— /Z/z/
Q
»< e
10
8 =3
6 7—4\-4@
“ /
2 ]
0 o
0 60 120 210 300 390 450 540 630 720 810
Time after startup, minutes
U Tuesday T Wednesday © Thursday A& Friday
3. [30 marks] Write down the multi-group diffusion equations for the following case:

steady state, 3 groups, no upscatter, fission neutrons born only in the fastest energy group, fission
only occurs in the lowest energy group.

- END -
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