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IR: Irradiation Box SSR: Shim Safety Rod FRR: Fine Regulating Rod
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Core Rod Positioning (% Out) Kest Reactivity (pcm)

State SSR1 SSR 2 SSR3 SRS4 FRR MTRPC MCNP4C MTRPC MCNP4C

Excess % 100 % 100 % 100 % 100 % 100 1.07802 1.07807 7237 7242
Critically % 55 % 42.8 % 55 % 50 % 42 1.00009 1.00017 9 17
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State T. K Reactivity PPE Average burn up Maximum burn up
(days) et (pcm) (MWD/T) (%) (MWDI/T) (%)
BOC 21 1.03460 3343.9 247 36051 22.29 73569 45.48
EOC 1.02773 2698.6 247 38883 24.04 76554 47.32
BOC 218 1.03067 2975.3 2.48 37520 23.19 76296 47.16
EOC ' 1.02347 2293.5 2.48 40460 25.01 79366 49.06
BOC 29 1.02967 2881.3 248 37889 23.42 76959 47.57
EOC 1.02240 2190.5 2.48 40856 25.26 80051 49.49
Y
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Min or Max {z:= fi(X), 2= fa(X), . . . ,z5= fq(X)} st.gi(x)<0.i=12,...,m €))
glad )3 Sl a>U 4 (Decision Space) (s 5 wead lab (S) Lo juiie glad )3 Slme 4l o
555 0 3O (Criterion Space) [l slzi (Z) s, o5

S={xeRi| gix) <0, i=1,2,...,m} 2)
Z={zeRy|z2=F1 (X), 2=F2 (X) , . . . , Zg=Tq(X) , x & S} 3)
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F1= Excess Reactivity (%): Oexcess (pcm) /1000 (@)
F,= Maximum Irradiating Flux /10E+14 {thermal neutron} 5)
Frota= F1 %X F2 (6)
= 2-D calculating state:
SM1= Total PPF <3 (7
SM2=Shutdown margin >3000 pcm (8)
SM3=Reactivity Safety Factor (RSF) > 1.5 9)
RSF or Reactivity Safety Factor is introduced by the (Total Reactivity Worth of safety rods / Excess
Reactivity);
= 3-D calculating state:
SM1= Total PPF<3 (During 50% extraction of all Shim Safety Rods) (10)
SM2=Shutdown margin >3000 pcm (11)
SM3=Reactivity Safety Factor > 1.5 (12)
SM4= Maximum permissible operating excess reactivity (during 30% extraction of all SSR) (13)
Fpenalty={(Ftotar) % 0.25 % Nsafety Fault } (14)
Ffitness :Ftotal' Fpenalty (15)
P Acceptance = e(Distance/Temperature) (16)
Distance =Frimess(current solution)- Frimess(the best solution) @an
Y
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Neutronic Parameters Calculated Parameters (3D) Safety Margin
Core Excess Reactivity (pcm) 8871.9
Shutdown Margin (pcm) 4469.1 > 3000
Reactivity at 30% extraction (pcm) -553.7000 Sub Critical
Total Power Peaking Factor (PPF)  2.95 <3.0
Safety Reactivity Factor (SRF) 1.5037 >15
Reactivity worth of the FRR 317.6 < 800 pcm
(N/S.CM?) a5 s o5 s SLE Ol i =1 ol Sl
Energy Fast Epi-thermal Thermal
group (10.000 MeV- 0.821 MeV) (0.821 MeV - 0.625 eV) (0.625 eV - 0.00)
Burn u Relative Relative Relative
state P Solution Performance Solution Performance Solution Performance
(%) (%) ()
IR-BOX 1  8.41805E+12 -8.67 1.72433E+13 -7.09 3.76727E+13 -4.55
IRBOX2 1.71054E+13 11.7 3.41131E+13 10.8 6.25211E+13 7.15
IRBOX3  8.35811E+12 0.79 1.69263E+13 1.74 3.67665E+13 2.87
IRBOX4  6.80642E+12 3.20 1.41988E+13 3.25 3.50419E+13 3.43
Average 1.01720E+13 3.20 2.06204E+13 3.44 4.30006E+13 2.73
Maximum  1.71054E+13 85.6 3.41131E+13 10.8 6.25211E+13 7.15
o
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Neutronic Parameters Calculated Parameters
Core Excess Reactivity (BOC) 5577.1

Core Excess Reactivity (EOC) 2091

Cycle Length 114 day

Average Core Burn up (BOC) 22.29 %

Average Core Burn up (EOC) 31.35 %
Discharging Burn up (%) 50.67 %
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