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Core Configuration 70

Thermal Column

A: Standard Fuel Element  IR-Box: Irradiation Box
AS: Control Fuel Element  GR-Box: Graphite Box
SR: Shim Safety Rod
RR: Regulating Rod
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Energy (Mev) | Kerma (cGy cm2) | Energy (Mev) | Kerma (cGy cm2) | Energy (Mev) | Kerma (cGy cm2)
1.00000E-10 2.84836E-10 3.86186E-04 4.32166E-12 4.24501E-04 4.70637E-12
2.53000E-08 1.79156E-11 3.89294E-04 4.37510E-12 4.35791E-04 4.82298E-12
3.60000E-08 1.51863E-11 3.92013E-04 4.45426E-12 4.50844E-04 4.98071E-12
6.30000E-08 1.14605E-11 3.93567E-04 4.54948E-12 4.73423E-04 5.21862E-12
1.10000E-07 8.68979E-12 3.94927E-04 4.75157E-12 5.03528E-04 5.53660E-12
2.00000E-07 6.46317E-12 3.95704E-04 5.04322E-12 5.48686E-04 6.01428E-12
3.60000E-07 4.80674E-12 3.96384E-04 5.69169E-12 6.08897E-04 6.65192E-12
5.00000E-07 4.09730E-12 3.96772E-04 6.59789E-12 6.30000E-04 6.87555E-12
5.00001E-07 1.00000E-50 3.97161E-04 8.87168E-12 1.10000E-03 1.18485E-11
4.99999E-07 1.00000E-50 3.97404E-04 1.25184E-11 2.00000E-03 2.12787E-11
5.00000E-07 4.09730E-12 3.97598E-04 1.92702E-11 2.20448E-03 2.34081E-11
6.30000E-07 3.65016E-12 3.97841E-04 4.02373E-11 2.92701E-03 3.09073E-11
1.10000E-06 2.76920E-12 3.97920E-04 4.89985E-11 3.40870E-03 3.58891E-11
2.00000E-06 2.06768E-12 3.97960E-04 5.18963E-11 3.60000E-03 3.78642E-11
3.60000E-06 1.56446E-12 3.98000E-04 5.29405E-11 3.64954E-03 3.83690E-11
6.30000E-06 1.22285E-12 3.98040E-04 5.18752E-11 3.83018E-03 4.02082E-11
1.10000E-05 9.93368E-13 3.98080E-04 4.89616E-11 3.95060E-03 4.14327E-11
2.00000E-05 8.67077E-13 3.98159E-04 4.01935E-11 4.02586E-03 4.21975E-11
3.60000E-05 8.73031E-13 3.98277E-04 2.78043E-11 4.08607E-03 4.28091E-11
6.30000E-05 1.04735E-12 3.98512E-04 1.48024E-11 4.13123E-03 4.32676E-11
1.10000E-04 1.45912E-12 3.98747E-04 9.92659E-12 4.16134E-03 4.35733E-11
2.00000E-04 2.35827E-12 3.98982E-04 7.77267E-12 4.18768E-03 4.38408E-11
2.36228E-04 2.73120E-12 3.99453E-04 6.02491E-12 4.20273E-03 4.39938E-11
2.85955E-04 3.24754E-12 3.99923E-04 5.36160E-12 4.21778E-03 4.41469E-11
3.17034E-04 3.57212E-12 4.00746E-04 4.90651E-12 4.22531E-03 4.42245E-11
3.41898E-04 3.83283E-12 4.01687E-04 4.71488E-12 4.23284E-03 4.43023E-11
3.57438E-04 3.99667E-12 4.03334E-04 4.60009E-12 4.23848E-03 4.43630E-11
3.60000E-04 4.02383E-12 4.05215E-04 4.56478E-12 4.24224E-03 4.44084E-11
3.69869E-04 4.12962E-12 4.08508E-04 4.56428E-12 4.24507E-03 4.44503E-11
3.76085E-04 4.19786E-12 4.12271E-04 4.58953E-12 4.24695E-03 4.44963E-11
3.82301E-04 4.27008E-12 4.16975E-04 4.63170E-12 4.24836E-03 4.45582E-11
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Energy (Mev) | Kerma (cGy cm2) | Energy (Mev) | Kerma (cGy cm2) | Energy (Mev) | Kerma (cGy cm2)
4.24930E-03 4.46597E-11 4.77204E-03 4.97582E-11 3.50000E-01 1.42928E-09
4.25024E-03 4.48206E-11 4.96102E-03 5.16672E-11 3.70000E-01 1.47882E-09
4.25071E-03 4.52448E-11 5.29173E-03 5.50029E-11 3.90000E-01 1.54217E-09
4.25118E-03 4.57924E-11 5.76417E-03 5.97574E-11 4.20000E-01 1.69417E-09
4.25165E-03 4.70518E-11 6.30000E-03 6.51359E-11 4.60000E-01 1.66227E-09
4.25183E-03 4.99682E-11 1.10000E-02 1.10066E-10 5.00000E-01 1.66729E-09
4.25191E-03 5.12363E-11 2.00000E-02 1.90608E-10 5.40000E-01 1.72979E-09
4.25200E-03 5.16511E-11 3.60000E-02 3.15707E-10 5.80000E-01 1.78877E-09
4.25209E-03 5.18013E-11 6.30000E-02 4.88476E-10 6.20000E-01 1.85065E-09
4.25217E-03 5.16522E-11 8.20000E-02 5.93968E-10 6.60000E-01 1.91171E-09
4.25235E-03 5.12397E-11 8.60000E-02 6.13173E-10 7.00000E-01 1.96912E-09
4.25262E-03 4.99748E-11 9.00000E-02 6.32378E-10 7.40000E-01 2.01813E-09
4.25299E-03 4.80241E-11 9.40000E-02 6.52636E-10 7.80000E-01 2.07804E-09
4.25346E-03 4.64707E-11 9.80000E-02 6.70771E-10 8.20000E-01 2.13004E-09
4.25419E-03 4.55827E-11 1.05000E-01 7.01356E-10 8.60000E-01 2.18651E-09
4.25493E-03 4.50345E-11 1.15000E-01 7.44549E-10 9.00000E-01 2.25552E-09
4.25641E-03 4.48334E-11 1.25000E-01 7.85529E-10 9.40000E-01 2.36364E-09
4.25788E-03 4.46864E-11 1.35000E-01 8.23295E-10 9.80000E-01 2.54054E-09
4.26047E-03 4.46546E-11 1.45000E-01 8.60107E-10 1.05000E+00 2.55888E-09
4.26342E-03 4.46455E-11 1.55000E-01 8.97000E-10 1.15000E+00 2.54950E-09
4.26859E-03 4.46815E-11 1.65000E-01 9.30271E-10 1.25000E+00 2.66336E-09
4.27449E-03 4.47307E-11 1.75000E-01 9.62687E-10 1.35000E+00 2.73723E-09
4.28188E-03 4.48012E-11 1.85000E-01 9.95179E-10 1.45000E+00 2.78737E-09
4.29369E-03 4.49187E-11 1.95000E-01 1.02648E-09 1.55000E+00 2.86468E-09
4.30550E-03 4.50370E-11 2.10000E-01 1.06971E-09 1.65000E+00 2.97877E-09
4.32912E-03 4.52759E-11 2.30000E-01 1.12623E-09 1.75000E+00 3.02627E-09
4.35274E-03 4.55148E-11 2.50000E-01 1.17659E-09 1.85000E+00 3.15611E-09
4.39408E-03 4.59335E-11 2.70000E-01 1.22500E-09 1.95000E+00 3.16622E-09
4.44133E-03 4.64121E-11 2.90000E-01 1.28468E-09 2.10000E+00 3.26881E-09
4.51219E-03 4.71296E-11 3.10000E-01 1.32372E-09 2.30000E+00 3.31828E-09
4.60668E-03 4.80860E-11 3.30000E-01 1.37525E-09 2.50000E+00 3.47010E-09
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Energy (Mev) | Kerma (cGy cm2) | Energy (Mev) | Kerma (cGy cm2) | Energy (Mev) Ker(r:nr:Z()cGy
2.70000E+00 3.61684E-09 1.00000E-03 5.90560E-08 8.00000E-01 4.09000E-10
2.90000E+00 3.75627E-09 1.03542E-03 5.57900E-08 1.00000E+00 4.94750E-10
3.10000E+00 3.87820E-09 1.07210E-03 5.26820E-08 1.25000E+00 5.91000E-10
3.30000E+00 4.21016E-09 1.50000E-03 2.98730E-08 1.50000E+00 6.77720E-10
3.50000E+00 4.30374E-09 2.00000E-03 1.78070E-08 2.00000E+00 8.31530E-10
3.70000E+00 4.41548E-09 2.14550E-03 1.56400E-08 3.00000E+00 1.09060E-09
3.90000E+00 4.34663E-09 2.30297E-03 1.39730E-08 4.00000E+00 1.31570E-09
4.20000E+00 4.46838E-09 2.47200E-03 1.22420E-08 5.00000E+00 1.52450E-09
4.60000E+00 4.47802E-09 2.64140E-03 1.09350E-08 6.00000E+00 1.72360E-09
5.00000E+00 4.75189E-09 2.82240E-03 9.64990E-09 8.00000E+00 2.10850E-09
5.40000E+00 4.62536E-09 3.00000E-03 8.76710E-09 1.00000E+01 2.48660E-09
5.80000E+00 4.83295E-09 3.60740E-03 6.14960E-09 1.50000E+01 3.42470E-09
6.20000E+00 4.96441E-09 4.00000E-03 5.16410E-09 2.00000E+01 4.37070E-09
6.60000E+00 5.15965E-09 5.00000E-03 3.32610E-09 | = - | -
7.00000E+00 5.28666E-09 6.00000E-03 2.30710E-09 | = - | -
7.40000E+00 5.50396E-09 8.00000E-03 1.28020E-09 | ~ - | e
7.80000E+00 5.50521E-09 1.00000E-02 8.03810E-10 | - | -
8.20000E+00 5.48272E-09 1.50000E-02 3.39340E-10 | = - | e
8.60000E+00 5.65167E-09 2.00000E-02 1.82840E-10 | - | -
9.00000E+00 5.71392E-09 3.00000E-02 7.82980E-11 | @ - | e
9.40000E+00 5.86699E-09 4.00000E-02 4.66230E-11 | = - | -
9.80000E+00 6.03676E-09 5.00000E-02 3.52000E-11 | = - | -
1.05000E+01 6.08986E-09 6.00000E-02 3.15980E-11 | = - | -
1.15000E+01 6.46570E-09 8.00000E-02 3.37350E-11 | - | -
1.25000E+01 6.41512E-09 1.00000E-01 4.09840E-11 | - | -
1.35000E+01 6.58102E-09 1.50000E-01 6.62580E-11 | = - | -
1.45000E+01 6.62826E-09 2.00000E-01 9.46890E-11 | - | -
1.60000E+01 6.77503E-09 3.00000E-01 1.52750E-10 | - | -
1.80000E+01 6.93483E-09 4.00000E-01 2.09120E-10 | - | -
2.00000E+01 7.03169E-09 5.00000E-01 2.63000E-10 | - | -
------------ 6.00000E-01 3.14150E-10
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Energy (Mev) | Kerma (Gy cm2) | Energy (Mev) | Kerma (Gy cm2) | Energy (Mev) | Kerma (Gy cm2)
1.00000E-11 4.36000E-12 1.50000E-01 4.03900E-17 7.50000E-01 1.06900E-17
2.53000E-08 8.66600E-14 1.70000E-01 3.82800E-17 8.00000E-01 9.72100E-18
9.40000E-06 4.49000E-15 1.80000E-01 3.72800E-17 8.50000E-01 8.97400E-18
1.50000E-04 1.12000E-15 1.90000E-01 3.62800E-17 9.00000E-01 8.39300E-18
2.50000E-04 8.66300E-16 2.00000E-01 3.53200E-17 9.50000E-01 7.93600E-18
3.50000E-04 7.31400E-16 2.10000E-01 3.43400E-17 1.00000E+00 7.57700E-18
4.50000E-04 6.44400E-16 2.20000E-01 3.33900E-17 1.05000E+00 7.39600E-18
5.50000E-04 5.82400E-16 2.30000E-01 3.24700E-17 1.10000E+00 7.40900E-18
6.50000E-04 5.35500E-16 2.35000E-01 3.20200E-17 1.15000E+00 7.56000E-18
7.50000E-04 4.98200E-16 2.40000E-01 3.15700E-17 1.20000E+00 7.81000E-18
8.50000E-04 4.67700E-16 2.45000E-01 3.11300E-17 1.25000E+00 8.13000E-18
9.50000E-04 4.42000E-16 2.50000E-01 3.07100E-17 1.30000E+00 8.55700E-18
1.50000E-03 3.50900E-16 2.60000E-01 2.98600E-17 1.35000E+00 9.13900E-18
2.50000E-03 2.70800E-16 2.70000E-01 2.90500E-17 1.40000E+00 9.86400E-18
3.50000E-03 2.28400E-16 2.80000E-01 2.82700E-17 1.45000E+00 1.07300E-17
4.50000E-03 2.01100E-16 3.00000E-01 2.67700E-17 1.50000E+00 1.17200E-17
5.50000E-03 1.81600E-16 3.20000E-01 2.54700E-17 1.55000E+00 1.31700E-17
6.50000E-03 1.66900E-16 3.40000E-01 2.43900E-17 1.60000E+00 1.52700E-17
7.50000E-03 1.55200E-16 3.60000E-01 2.35900E-17 1.65000E+00 1.77400E-17
8.50000E-03 1.45700E-16 3.80000E-01 2.31100E-17 1.70000E+00 2.01500E-17
9.50000E-03 1.37700E-16 4.00000E-01 2.29500E-17 1.75000E+00 2.19700E-17
1.50000E-02 1.09500E-16 4.20000E-01 2.30700E-17 1.80000E+00 2.26700E-17
2.00000E-02 9.49300E-17 4.40000E-01 2.33200E-17 1.85000E+00 2.27400E-17
2.40000E-02 8.68100E-17 4.60000E-01 2.34700E-17 1.90000E+00 2.23100E-17
3.00000E-02 7.79700E-17 4.80000E-01 2.32500E-17 1.95000E+00 2.16000E-17
4.50000E-02 6.46200E-17 5.00000E-01 2.25500E-17 2.00000E+00 2.06900E-17
5.50000E-02 5.91800E-17 5.20000E-01 2.14500E-17 2.05000E+00 1.94600E-17
6.50000E-02 5.51900E-17 5.40000E-01 2.01100E-17 2.10000E+00 1.81700E-17
7.50000E-02 5.21200E-17 5.60000E-01 1.87300E-17 2.15000E+00 1.69000E-17
8.50000E-02 4.96800E-17 5.80000E-01 1.74000E-17 2.20000E+00 1.58200E-17
9.50000E-02 4.77000E-17 6.00000E-01 1.62000E-17 2.25000E+00 1.50600E-17
1.00000E-01 4.68000E-17 6.50000E-01 1.37500E-17 2.30000E+00 1.45100E-17
1.20000E-01 4.38800E-17 7.00000E-01 1.19900E-17 2.35000E+00 1.40800E-17
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Energy (Mev) | Kerma (Gy cm2) | Energy (Mev) | Kerma (Gy cm2) | Energy (Mev) | Kerma (Gy cm2)
2.40000E+00 1.37600E-17 5.80000E+00 9.31800E-18 1.60000E+01 7.40000E-18
2.45000E+00 1.36900E-17 6.00000E+00 9.68500E-18 1.65000E+01 7.32900E-18
2.50000E+00 1.41500E-17 6.20000E+00 1.00500E-17 1.70000E+01 7.25000E-18
2.55000E+00 1.50800E-17 6.40000E+00 1.03000E-17 1.75000E+01 7.15500E-18
2.60000E+00 1.60700E-17 6.60000E+00 1.04300E-17 1.80000E+01 7.04700E-18
2.65000E+00 1.70300E-17 6.80000E+00 1.04500E-17 1.85000E+01 6.92600E-18
2.70000E+00 1.80200E-17 7.00000E+00 1.02700E-17 1.90000E+01 6.79200E-18
2.75000E+00 1.97700E-17 7.20000E+00 9.88700E-18 1.95000E+01 6.64600E-18
2.80000E+00 2.09500E-17 7.40000E+00 9.42700E-18 2.00000E+01 6.48900E-18
2.85000E+00 2.03400E-17 7.60000E+00 8.95400E-18 | - | -
2.90000E+00 1.94800E-17 7.80000E+00 8.51600E-18 | - | -
2.95000E+00 1.86900E-17 8.00000E+00 8.14300E-18 | - | -
3.00000E+00 1.79500E-17 8.20000E+00 7.79500E-18 | = - | -
3.05000E+00 1.73100E-17 8.40000E+00 7.49500E-18 | - | -
3.10000E+00 1.67800E-17 8.60000E+00 7.23400E-18 | = - | -
3.15000E+00 1.62400E-17 8.80000E+00 7.00400E-18 | - | -
3.20000E+00 1.58500E-17 9.00000E+00 6.79600E-18 | - | -
3.30000E+00 1.61300E-17 9.20000E+00 6.60900E-18 | - | -
3.40000E+00 1.72100E-17 9.40000E+00 6.44400E-18 | - | -
3.60000E+00 1.98100E-17 9.60000E+00 6.30300E-18 | - | -
3.70000E+00 2.11900E-17 9.80000E+00 6.18500E-18 | - | -
3.80000E+00 2.26000E-17 1.00000E+01 6.09100E-18 | - | -
4.00000E+00 2.23000E-17 1.05000E+01 5.85600E-18 | - | -
4.20000E+00 1.79100E-17 1.10000E+01 5.74000E-18 | - | -
4.30000E+00 1.72400E-17 1.15000E+01 5.69500E-18 | - | -
4.40000E+00 1.64300E-17 1.20000E+01 5.76400E-18 | - | -
4.60000E+00 1.37700E-17 1.25000E+01 5.96300E-18 | - | -
4.80000E+00 1.21200E-17 1.30000E+01 6.25900E-18 | = - | -
5.00000E+00 1.07600E-17 1.35000E+01 6.64100E-18 | - | -
5.20000E+00 9.88500E-18 1.40000E+01 7.03200E-18 | = - | -
5.40000E+00 8.97200E-18 1.45000E+01 7.32900E-18 | = - | -
5.50000E+00 8.80700E-18 1.50000E+01 7.49200E-18 | = - | -
5.60000E+00 8.89200E-18 1.55000E+01 7.46200E-18 | = - | -
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Abstract

A new BNCT beam line has been designed based on the use of the TRR medical room
using MCNPX Monte Carlo code. The medical room is located behind the east wall of
the reactor pool. In the first step, the feasibility study of using medical room has been
performed. The results showed that by considering the special in-pool Beam Shaping
Assembly (BSA) an appropriate epithermal neutron beam could be achieved. The
designed BSA including Moderator, reflector, neutron and gamma filter is considered
between the reactor core and the medical room wall. It is found that the final designed
BSA could be provided 2/96x10° n/cm?.s epithermal neutron flux with acceptable beam
contaminations. The capability of new BNCT facility for deep-seated brain tumor
treatment has been assessment by considering proper head phantom as well. The
obtained results show that the new setup could be treated deep-seated brain tumor,
which was located up to 5 cm of the brain surface. Moreover, computational
investigation of the medical staff effective dose during BNCT has been performed in
different situations using MCNP4C Monte Carlo code and two ICRP 110 voxel based
male phantoms. The results show that the medical staff effective dose is highly

dependent on the position of the medical staff.

Keywords: BNCT; TRR; Medical room; Design of BSA; Dosimetry of reactor staff,
MCNP4C Monte Carlo code
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