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WWR-SM and its primary
cooling system
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WWR-SM Tashkent research NN
reactor of the Republic of 7R )
Uzbekistan, with a similar 7 — i
operational 10MW as the N 3
research reactor proposed by 7 ESy W
RCNEST project, is a light forry WA A
water moderated and cooled F— 3 Z e
reactor. > | LAT18 |

! | @1100mn_|| V- /2500 /|
The primary cooling system 500 mm £ 020 v
drives  downward  forced 2 i e
convection to remove the heat &4
generated by the core. The A\
water enters the central tank 7
via an inlet pipe, flows upward N
then turns toward the centre to
move downward through the . =™
core, ultimately exits the + %s0m L9%6mm
central tank through an outlet. —_ o
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/ I Fig 1. Elevation view of WWR-SM and RELAPS model of the central tank
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b B B [[ <t ' Accidental reactivity increase by in-pile experiemtal devices
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The whole system achieved steady state at 11 MW critically then was inserted

g§§ T 0.04% instantly. This “sudden” event was taken to be a time period of 0.05 s. The
- delayed scram signal due to 10s limit of reactor period was ignhored. Without
Fig 2. Cross section of 6- iInformation about control rod drop time, the scram event was modelled as an
tube IRT-4M instant -13.42$ insertion.
1O RELAPS5 simulation and results
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90 The model was simulated using two

different geometry sets embedded In the
software (set 101 — parallel plates and 102
— narrow rectangle channels).
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There was a temperature spike because
the Insertion reactivity caused a prompt
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Maximum claddingtemperature (°C)

100 105 110 115 120 jump In the reactor power. The temperature,
Time (s) then, gradually increased until the reactor
power reached 12 MW which caused a
Set 101 Set 102 scram.
: At peak power, the default set, number 101,
Conclusion predicted the  maximum  cladding
| | | temperature of 99.35 degree C while that
Two different hydraulic geometry sets were used to predict estimated by the set 102 was 95.82 degree
maximum cladding temperature and the results were not In C
agreement. Since the correlations provided by the sets did not
specifically target the IRT-4M design so it was hard to Comparing to the reference, the estimated
determine which was more suitable. Experiments are required oeak cladding temperature was 98.6 C.
to achieve a more accurate predicted solution.
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