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Py = Reactor Power Generated in Fuel.
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Py,=P-Pd
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1, = Radius of one fuel rod
1, = (outside diameter of one fuel / 2)—( Diameter gap / 2)—clad thickness
1p, = (0.422/2) — (0.0065/2) — 0.0243
1, = 0.1834 inch=0.0152 ft
or

1, = 0.0046 m

Total volume of the fuel (Vr) = 7 rsz x Number of fuel rods

Vi= 7x0.000233%12x32028

Ve=282.1ft’

or

Ve=7.99m’

Total mass of the fuel (M) = pwm (% of the theoretical) xVg
M = 10.9%0.935%62.4x282.18

Mg = 180772.5 1b

or

Mr = 81998.4 kg

Vol: 9 No: 2, May 2013 75 ISSN: 2222-8373



s

[
D
= e wa =

DIYALA JOURNAL FOR PURE SCIENC

3890 55 Aa ol Aoasal) 3l iy Jeliall 5,08 e Adelal) s A
Opad daaa ¢ 50 cgﬂ.\mcl.ua (gagaa I Juasd (b (UasS ana) ) ey A58 a8
Cpr = Specific heat of the fuel

Cpr =0.054 BTU/ Ib. °F
Cpr = 0.054 Calories / gm. °C
Cpr =229.9 Joule / Kg. °C
C. = Fuel heat capacity
Ce=Mp x Cpr = 180772.5 1b x 0.054 (BUT / Ib. °F)
C.=9930.09 BUT / °F
or
C.=180772.51b x 0.45 Kg / Ib x 4.18 x 10’ x 0.054
C.=18859464.07J/ °k
2258 510 4 ) o) dadd) o glha Gilss -

K1=1/Cc=1/ptthCpp=1/Mprp

=1/9930.90 = 0.0001 °F / BTU=0.1 x 10 °F / BTU
=0.53 x 107 *k/Joule
a3 Gl plia Glua -7
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V0.2
D 0.2

e

h=0.145[1+107T, = 10° I | (BTU / hr.fi* °F)

= Heat Transfer Coefficient

J17] O G
Vm = Velocity of Coolant
=13.9 ft /hr

or

Vin=0.0011 m/sec
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[16-12] 489 A8l (e any (D) (A8l i ()

D= Outside diameter for one fuel rod )5 2585 3 sanl o JA Ll

S = Rod Pitch = 0.563/ 12 ft = 0.0143 m

[ 0.563]2 1 ﬂ(0.422]2
el 12 ) 47 12

0.1104~

De=0.0111 ft
or
De = 0.00339 m
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(13.9x3600)"*
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h=0.148 [1 +5.77 — 10 x(577)*] x

h=7195.2 BTU / hr. ft*. °F
A = Active heat transfer surface area
A = 42460 ft*
A =3944.5m’
hA / (Mg Cgp) =H / Cc
=7195.27 BTU/ hr. ft*.°F/ 9930.09BTU/ °F
hA / (MgCer) = 30766.2 1/hr = 8.54 1/sec
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Study of Reactivity Effect on Reactor Power by Feedback
Fuel Temperature
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Abstract

The study deals with insertion of step negative or step positive reactivity and/or
ramp reactivity expressed as a polynomial in time in the presence of one
feedback mechanism in order to predict the neutron behavior as a function of
time in terms of reactor power. Insertion of negative step reactivity such as p = -
0.001 § indicates that the reactor power is stable due to this value but insertion
of larger negative step reactivates causes a decrease in power as a function to
time while insertion of positive step reactivity such as p=0.007 $ shows that the
reactor power stable but it increases with time in case of insertion of large
positives reactivities despite of the presence of one feedback mechanism. Also, it
is observed that the resulted reactivity due to insertion of positive reactivities in
the range (0.2$ - 0.45) will be stable for any time interval without being affected
by feedback mechanism. He resulted reactivity due to insertion of positive
reactivities in the range (0.45% - 0.65%) will be stable for certain time interval
and then decrease due to the effect of one feedback mechanism.

The sudden jump in power (excursion) is observed during very short time after
inserting positive reactivities in the range of (1.003$ - 2.58) and continues
oscillations occur in the power after the excursion in case of inserting positive
reactivities in the range of (1.5$8- 2.5%) despite the presence of feedback
mechanism.

Insertion of ramp reactivities in terms of polynomial in time to study the
behavior of power and/or reactivity as a function of time in the presence of two
feedback mechanism (fuel) has been carried out and the result are displayed as
plots, and showed this results corresponding with international results.

This study appeared proceeding determination present necessarily for reactivity
effects values of safety analysis in transient and for control requirements through
reactor operation.

Keywords: reactor kinetic, point reactor kinetic, accidents, feedback, reactivity
insertions.
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