CALCULATION OF ACTIVITY INVENTORY IN THE GRAPHITE REFLECTOR OF DALAT NUCLEAR
RESEARCH REACTOR USING MCNPX AND ORIGEN2.1 CODE
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Abstract: The objective of the study is to estimate activity inventory in the graphite reflector of the Dalat Nuclear Research Reactor (DNRR). The calculation of neutron energy spectrum and activation cross-section was done using MCNPX code.
ORIGEN?2.1 point depletion code was used to calculate the neutron induced activity of materials at different time points by modelling the irradiation history and radioactive decay. The calculated results will be used to formulate a preliminary
decommissioning plan and to evaluate of the amount of radioactive waste from dismantling actions.
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INTRODUCTION

~ 2000 mm

The DNRR with a nominal power of 500 kW was reconstructed and upgraded
from the USA-made 250 kW pool-typed TRIGA Mark II reactor, with the highest
thermal neutron flux of 2.10x10'3 (n/cm?2.s), light water cooled, moderated and
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shielded. After the reconstructed and upgraded activities, since March 1984, the / Pool tank 7

reactor has been officially put into operation for the purposes of radioisotope

production, neutron activation analysis, fundamental and applied research, and

training [1]. These are based on 3D Monte Carlo MCNPX model estimating cyh"il’grei;al ~ 6840 mm

neutron flux distribution and using these fluxes in a point depletion code shell

ORIGEN?2.1 to calculate actual activation of materials taking into consideration the
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detailed irradiation history. This report presents the calculated results of activities R

in the graphite reflector of the Dalat Reactor (DR). These results are important ]
basis in preparation of the Decontamination and Dismantling plan (D&D) for the

DR in future. Spent fuel

storage tank
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The graphite reflector surrounding the core is a structure retained from the
former TRIGA reactor [2]. It consists primarily of a ring-shaped block of graphite
having an approximate inside diameter of 45.7 cm, a radial thickness of 30.5 cm i
and a height of 55.9 cm. From the design stage of the DNRR, the selection of
materials for the purpose of the activated radiation level is low or generates mainly
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although with very small amounts but they have long-life activation products such ) —
as *Fe, ®Co, '3?Eu, '**Eu etc., which are the main factors contributing to the U
radiation dose while conducting dismantling activities of the reactor. Figure 1. Vertical (left) and horizontal (right) section views of DNRR
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1. Method and model of calculation 2. Results and Discussion
The calculation of neutron energy spectrum and activation The calculated results for thermal neutron flux distributions at nominal 1E+06
cross-section was done using MCNPX code [3]. The code power of 500kW is shown in Table 1. (*) neutron flux=3.74 x107? n/cm’s #+
treats an arbitrary three-dimensional configuration of materials 9.35 x10° and (**) rotary specimen rack. 1E+05 3o <
in geometric cells bounded by first- and second-degree I — L
surfaces and fourth-degree elliptical tori. Point wise cross- Table 1. The calculated neutron flux distribution in the graphite reflector 1E+04 44 s ———
section data are used. For neutrons, all reactions given in a Distance from the reactor core (cm ._. —
particular cross-section evaluation (such as ENDF/B-VIL.1) are 24 32 39 47 51 ) 1E+03
accounted for. 3.74E+12 > ——
i - o 1E+02 :
ORIGEN?2.1 uses a matrix exponential method to solve a o s 2.56E+12 1.06E+11  9.03E+11 — 1
large system of coupled, linear, first-order ordinary differential 5.89E+12  4.36E+12  3.20E+12  1.73E+12  1.29E+12 2 1E+01 " c14 \
; ; i : : : : : 2 —e— Co60
equations with constant coefficients. ORIGEN2.1 has been B \
variably dimensioned to allow the user to tailor the size of the QiR | Gdnsilz | coansils | ailosis | sesis < ig+00d| * Feb55 \
executable module to the problem size and the available 4.65E+12 3.86E+12 2.80E+12 1.57E+12 1.16E+12 —v— Eu152
computer space. 1E-014 | ¢ Eu154
As the original libraries of OREGEN2.1 isn’t good suitable for .L —<— Total \A
research reactors, the activation cross-sections of material . 1E-02
compositions in the reactor were determined by MCNPX code. _ \.\
The flowchart of calculation procedure is shown in Fig. 2. SR AT 1E-03
g AE1) \.\ 0 10 20 30 40 50 60
[ MCNE Sross section } [ Model of } E a1y \6\. Time after shutdown (Year)
L I E ' \k Figure 5. Activity of long life nuclides in graphite reflector
=
@ 25 2T “‘“‘*. This report describes the methodology and results in activity inventory calculations for
1.E+12 DNRR decommissioning planning. Total inventory of graphite reflector was around
‘ Ml roup gy J ‘ Malt-gronp activation J 6.12E+04 MBq (1 year) with main contributing nuclides being 14C, Fe, 9Co, 15?%Eu and
0.E+00 154Bu based on results of impurity analysis contained in the graphite sample [5].
Reactor operation Activation cross-sections/| [m 20 25 30 35 40 45 50 55
history neutron flux compositions L T T (L () CONCLUSION
@ <:£ Figure 4. Neutron flux distribution in the graphite reflector. |
i In the reflector, there is a quantity of 770 kg graphite in the surrounding of the Negtro_n flux distribgtion in_ the different locgtions of the graph.ite reﬂect(?r as well as
reactor core, therefore the specific activities are fairly high (Graphite: thousands of activation cross sections of interested compositions were determined by using MCNPX
- composition___ Bq/g — see in Table 2). The values of total activities of graphite in the reflector are code.
Figure 2. Flowchart of calculation procedure 6.12E+04 MBq, 3.71E+04 MBq, and 2.38E+04 MBq in corresponding to decay

The values of total activities of graphite in the reflector are 6.12E+04 MBq, 3.71E+04

frehitbearBheei gl MBq, and 2.38E+04 MBq in corresponding to decay time of | year, 5 years and 10 years.

The three dimensional calculated model for the entire of DR

structures as the core, aluminum, graphite... was basically Table 2. Calculated results of activity of graphite in the reactor reflector
described as their real geometry. The activity of long-lived activation products such as '“C, >°Fe, ®Co, '52Eu and '**Eu
The cross sections which are used in MCNPX calculation were ey e Specific activity > 1 Bq/g provid.e data for developing the decommissioning plan and the dismantling strategy of the
selec'tc.td from the END/B-WI.I 11brar¥. Tht': neutr9n spectral Ven Mass Specific activity Total activity operational DNRR.
densities and the activation cross-sections in nominal power (ke) (Bg/g) (MBq) I I R S e (oAl i .
condition and at different locations in the structural components 1 = 955+ 04 G 12E+04 GElEY SHOIES T s Sopiel B9 SyRSnis CEHniun gl el OF ie
of reactor were calculated by MCNPX code (number of : - activity inventory in all structural components of the reactor.
histories, active cycles and standard deviation are 200000 3 770 5.95E+04 4.58E+04
particles, 2005 cycles and 0.0025, respectively). The 3D 5 4.82E+04 3.71E+04 REFERENCES
calculation models for the DNRR in MCNPX are shown in Fig. 10 S.09E+04 2.38E+04 [1] Dalat Nuclear Research Institute “Safety Analysis Report for the Dalat Nuclear
3. Table 3 and Fig. 5 illustrate the calculated radioactivity of some long-life Research Reactor”, Dalat, 2018.

/ \ isotopes in the graphite reflector of the reactor. The main nuclides of the activated [2] “TRIGA Mark II Reactor Mechanical Maintenance and Operating Manual”, GA-

materials are '4C, 35Fe 9°Co, %2Eu and '3*Eu after permanent shutdown reactor. The 3510, General Atomic, San Diego, 1962.

values in table 2 can be used for preparing and establishing the preliminary [3] “MCNPX user’s manual — A General Monte-Carlo N-Particle Transport Code,
decommissioning plan for the reactor. However, before implementing the Version 2.5.0”. LA-CP-05-0369. 2005.

decommissioning activities, it will be necessary to establish a detailed plan based [4] A. G. Croff, “A User Manual for the ORIGEN2 Computer Code,” Oak Ridge
on both calculated and measured data after shutdown of the reactor. g . ’
2 . F e . National Laboratory, 1980.
Table 3. Calculated results of activity of long-life nuclides in graphite reflector
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Figure 3. The vertical (left) and horizontal (right) cross- 32858 25256 19413 10057
section models of the DNRR using MCNPX code 7400 4342 2548 672
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Distance from core center r (cm)

Neutron flux (n/cm2.s)
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Graphite-8vong 4doan

		cell  270								3.81E+16				Vong 1		Vong 2		Vong 3		Vong 4		Vong 5		Vong 6		Vong 7		Vong 8

		segment:		911										8.35844E-01		1.15E+00		0.00000E+00		0.00000E+00		5.66E-01		5.48E-01		4.80E-01		4.68E-01

		energy						1/10000						1.06147E+00		1.45E+00		1.21E-01		1.11E-01		9.43E-01		8.88E-01		7.66E-01		7.46E-01

		6.25E-07		8.36E-01		0.0006		6						8.32743E-01		1.10E+00		9.08E-01		8.65E-01		9.34E-01		8.75E-01		7.62E-01		7.49E-01

		8.21E-01		5.06E-01		0.0006								6.71815E-01		8.76E-01		7.42E-01		7.42E-01		8.55E-01		8.25E-01		7.18E-01		7.04E-01

		1.00E+01		1.42E-01		0.0008						Volumm		6.733E+03		9.989E+03		0.000E+00		0.000E+00		1.382E+04		1.549E+04		1.611E+04		1.949E+04

		total		1.48E+00		0.0004						Volumm		6.733E+03		9.989E+03		1.037E+03		1.156E+03		1.382E+04		1.549E+04		1.611E+04		1.949E+04

												V thuc		5.027E+03		7.783E+03		7.727E+03		8.820E+03		1.163E+04		1.327E+04		1.399E+04		1.714E+04

		cell  270										Volumm		6.733E+03		9.989E+03		9.596E+03		1.070E+04		1.382E+04		1.549E+04		1.611E+04		1.949E+04		sum

		segment:		-911      9		12								25227.2177731929		37750.3737346339		18360.0729011562		20675.6376907442		53096.5675269139		59744.0094497612		62306.8960868396		75614.419521105		352775.194684347

		energy												1.24E-04		1.15E-04						4.10E-05		3.54E-05		2.98E-05		2.40E-05

		6.25E-07		1.06E+00		0.0005								1.58E-04		1.46E-04		1.17E-04		9.62E-05		6.82E-05		5.73E-05		4.76E-05		3.83E-05

		8.21E-01		8.00E-01		0.0004								1.66E-04		1.42E-04		1.18E-04		9.80E-05		8.03E-05		6.60E-05		5.45E-05		4.37E-05

		1.00E+01		2.13E-01		0.0006								9.98E-05		8.77E-05		7.73E-05		6.94E-05		6.18E-05		5.32E-05		4.46E-05		3.61E-05

		total		2.07E+00		0.0004																										ngày 19-05-2020

										mới		thluong		4.73E+12		4.37E+12		0.00E+00		0.00E+00		1.56E+12		1.35E+12		1.13E+12		9.14E+11				1.76E+12

		cell  270												6.00E+12		5.54E+12		4.44E+12		3.66E+12		2.60E+12		2.18E+12		1.81E+12		1.46E+12				3.46E+12

		segment:		-920		12      913								6.31E+12		5.40E+12		4.48E+12		3.73E+12		3.06E+12		2.51E+12		2.08E+12		1.67E+12				3.65E+12

		energy												3.80E+12		3.34E+12		2.95E+12		2.64E+12		2.35E+12		2.03E+12		1.70E+12		1.38E+12		trbinh		2.52E+12

		6.25E-07		8.33E-01		0.0006						sum		5.21E+12		4.66E+12		2.96E+12		2.51E+12		2.39E+12		2.02E+12		1.68E+12		1.35E+12		2.848E+12		2.85E+12

		8.21E-01		7.11E-01		0.0005				rô =		2.26		g/cm3

		1.00E+01		1.76E-01		0.0007

		total		1.72E+00		0.0004						Kh lượng		1.522E+04		2.258E+04		0.000E+00		0.000E+00		3.124E+04		3.501E+04		3.640E+04		4.405E+04

														1.522E+04		2.258E+04		2.344E+03		2.614E+03		3.124E+04		3.501E+04		3.640E+04		4.405E+04

		cell  270												1.136E+04		1.759E+04		1.746E+04		1.993E+04		2.628E+04		2.998E+04		3.161E+04		3.873E+04				1.00E+03

		segment:		-920		12     -913								1.522E+04		2.258E+04		2.169E+04		2.418E+04		3.124E+04		3.501E+04		3.640E+04		4.405E+04

		energy										sum		5.701E+04		8.532E+04		4.149E+04		4.673E+04		1.200E+05		1.350E+05		1.408E+05		1.709E+05		797272		gram

		6.25E-07		6.72E-01		0.0006																								797		kg

		8.21E-01		5.92E-01		0.0005

		1.00E+01		1.49E-01		0.0008				chuyển sang Kg				15		23		0		0		31		35		36		44

		total		1.41E+00		0.0004								15		23		2		3		31		35		36		44

														11		18		17		20		26		30		32		39

		cell  271												15		23		22		24		31		35		36		44

		segment:		911								sum		57		85		41		47		120		135		141		171		797		kg

		energy

		6.25E-07		1.15E+00		0.0007				1.15E+00

		8.21E-01		4.63E-01		0.0006				1.45E+00																						6307294390288.36		5398833289533.19		4475038333876.96		3732444812096.94		3058639501125.54		2511372936949.69		2075569076285.74		1665427708571.45

		1.00E+01		1.22E-01		0.0009				1.10E+00		24		6.31E+12

		total		1.73E+00		0.0005				8.76E-01		28		5.40E+12																		5208935786411.04		6307294390288.36

												32		4.48E+12																		4661591435220.66		5398833289533.19

		cell  271										35		3.73E+12																		2964446891122.68		4475038333876.96

		segment:		-911      9		12						39		3.06E+12																		2509351745906.42		3732444812096.94

		energy										43		2.51E+12																		2392495990439.36		3058639501125.54

		6.25E-07		1.45E+00		0.0005						47		2.08E+12																		2017183474222.57		2511372936949.69

		8.21E-01		7.77E-01		0.0005						51		1.67E+12																		1679376119071.79		2075569076285.74

		1.00E+01		1.88E-01		0.0007																										1353007521672.08		1665427708571.45

		total		2.42E+00		0.0004

		cell  271

		segment:		-920		12      913

		energy

		6.25E-07		1.10E+00		0.0006

		8.21E-01		8.10E-01		0.0005

		1.00E+01		1.70E-01		0.0008

		total		2.08E+00		0.0004

		cell  271

		segment:		-920		12     -913

		energy

		6.25E-07		8.76E-01		0.0006

		8.21E-01		6.77E-01		0.0006

		1.00E+01		1.44E-01		0.0008

		total		1.70E+00		0.0004

		cell  272

		segment:		911

		energy

		6.25E-07		0.00E+00		0

		8.21E-01		0.00E+00		0

		1.00E+01		0.00E+00		0

		total		0.00E+00		0

		cell  272

		segment:		-911      9		12

		energy

		6.25E-07		1.21E-01		0.0008				1.21E-01

		8.21E-01		5.95E-02		0.0009				9.08E-01

		1.00E+01		1.24E-02		0.0017				7.42E-01

		total		1.93E-01		0.0006

		cell  272

		segment:		-920		12      913

		energy

		6.25E-07		9.08E-01		0.0006

		8.21E-01		5.63E-01		0.0006

		1.00E+01		1.02E-01		0.0009

		total		1.57E+00		0.0004

		cell  272

		segment:		-920		12     -913

		energy

		6.25E-07		7.42E-01		0.0007

		8.21E-01		4.93E-01		0.0007

		1.00E+01		8.95E-02		0.001

		total		1.32E+00		0.0005

		cell  273

		segment:		911

		energy

		6.25E-07		0.00E+00		0

		8.21E-01		0.00E+00		0

		1.00E+01		0.00E+00		0

		total		0.00E+00		0

		cell  273

		segment:		-911      9		12

		energy

		6.25E-07		1.11E-01		0.0008						1.11E-01

		8.21E-01		4.61E-02		0.001						8.65E-01

		1.00E+01		8.78E-03		0.002						7.42E-01

		total		1.66E-01		0.0007

		cell  273

		segment:		-920		12      913

		energy

		6.25E-07		8.65E-01		0.0006

		8.21E-01		4.63E-01		0.0007

		1.00E+01		7.44E-02		0.0011

		total		1.40E+00		0.0005

		cell  273

		segment:		-920		12     -913

		energy

		6.25E-07		7.42E-01		0.0007

		8.21E-01		4.22E-01		0.0007

		1.00E+01		6.79E-02		0.0012

		total		1.23E+00		0.0005

		cell  274

		segment:		911

		energy

		6.25E-07		5.66E-01		0.001						5.66E-01

		8.21E-01		1.01E-01		0.0014						9.43E-01

		1.00E+01		2.74E-02		0.0019						9.34E-01

		total		6.94E-01		0.0008						8.55E-01

		cell  274

		segment:		-911      9		12

		energy

		6.25E-07		9.43E-01		0.0007

		8.21E-01		2.70E-01		0.0009

		1.00E+01		5.24E-02		0.0014

		total		1.27E+00		0.0006

		cell  274

		segment:		-920		12      913

		energy

		6.25E-07		9.34E-01		0.0007

		8.21E-01		4.33E-01		0.0008

		1.00E+01		6.22E-02		0.0013

		total		1.43E+00		0.0005

		cell  274

		segment:		-920		12     -913

		energy

		6.25E-07		8.55E-01		0.0007

		8.21E-01		4.03E-01		0.0008

		1.00E+01		5.83E-02		0.0013

		total		1.32E+00		0.0006

		cell  275

		segment:		911

		energy

		6.25E-07		5.48E-01		0.001						5.48E-01

		8.21E-01		9.16E-02		0.0016						8.88E-01

		1.00E+01		2.12E-02		0.0022						8.75E-01

		total		6.61E-01		0.0009						8.25E-01

		cell  275

		segment:		-911      9		12

		energy

		6.25E-07		8.88E-01		0.0007

		8.21E-01		2.48E-01		0.001

		1.00E+01		4.11E-02		0.0016

		total		1.18E+00		0.0006

		cell  275

		segment:		-920		12      913

		energy

		6.25E-07		8.75E-01		0.0007

		8.21E-01		3.47E-01		0.0008

		1.00E+01		4.60E-02		0.0015

		total		1.27E+00		0.0006

		cell  275

		segment:		-920		12     -913

		energy

		6.25E-07		8.25E-01		0.0008

		8.21E-01		3.14E-01		0.0009

		1.00E+01		4.21E-02		0.0016

		total		1.18E+00		0.0006

		cell  276

		segment:		911

		energy

		6.25E-07		4.80E-01		0.0011						4.80E-01

		8.21E-01		7.13E-02		0.0018						7.66E-01

		1.00E+01		1.46E-02		0.0026						7.62E-01

		total		5.66E-01		0.001						7.18E-01

		cell  276

		segment:		-911      9		12

		energy

		6.25E-07		7.66E-01		0.0008

		8.21E-01		1.90E-01		0.0011

		1.00E+01		2.88E-02		0.0019

		total		9.85E-01		0.0007

		cell  276

		segment:		-920		12      913

		energy

		6.25E-07		7.62E-01		0.0008

		8.21E-01		2.53E-01		0.0009

		1.00E+01		3.24E-02		0.0017

		total		1.05E+00		0.0006

		cell  276

		segment:		-920		12     -913

		energy

		6.25E-07		7.18E-01		0.0008

		8.21E-01		2.18E-01		0.001

		1.00E+01		2.82E-02		0.0019

		total		9.64E-01		0.0007

		cell  277

		segment:		911

		energy

		6.25E-07		4.68E-01		0.0012						4.68E-01

		8.21E-01		5.56E-02		0.0019						7.46E-01

		1.00E+01		1.11E-02		0.003						7.49E-01

		total		5.34E-01		0.0011						7.04E-01

		cell  277

		segment:		-911      9		12

		energy

		6.25E-07		7.46E-01		0.0009

		8.21E-01		1.45E-01		0.0012

		1.00E+01		2.19E-02		0.0022

		total		9.13E-01		0.0008

		cell  277

		segment:		-920		12      913

		energy

		6.25E-07		7.49E-01		0.0008

		8.21E-01		1.87E-01		0.001

		1.00E+01		2.50E-02		0.002

		total		9.61E-01		0.0007

		cell  277

		segment:		-920		12     -913

		energy

		6.25E-07		7.04E-01		0.0009

		8.21E-01		1.55E-01		0.0012

		1.00E+01		2.11E-02		0.0022

		total		8.80E-01		0.0008





Graphite-8vong 4doan

		



Khoảng cách tính từ tâm vùng hoạt (cm)

Thông lượng nhiệt (n/cm2.s)



Graphite-8vong 4doan-wwn-chon

		cell  270								3.81E+16				Vong 1		Vong 2		Vong 3		Vong 4		Vong 5		Vong 6		Vong 7		Vong 8

		segment:		911										1.48612E+00		1.73016E+00		0.00000E+00		0.00000E+00		6.90603E-01		6.57583E-01		5.62757E-01		5.30358E-01

		energy												2.07562E+00		2.41829E+00		1.92234E-01		1.65507E-01		1.25680E+00		1.16785E+00		9.76817E-01		9.05365E-01

		6.25E-07		8.35E-01		0.0004								1.71982E+00		2.07801E+00		1.56622E+00		1.39438E+00		1.42010E+00		1.25746E+00		1.03835E+00		9.52011E-01				4.72E+12

		8.21E-01		5.08E-01		0.0002								1.41188E+00		1.69277E+00		1.31921E+00		1.22548E+00		1.30694E+00		1.17255E+00		9.57171E-01		8.73856E-01

		1.00E+01		1.43E-01		0.0003				cm3		Volumm		6733		9989		0		0		13823		15493		16106		19493

		total		1.49E+00		0.0003						Volumm		6733		9989		1037		1156		13823		15493		16106		19493

												V thuc		5027		7783		7727		8820		11628		13265		13987		17135

		cell  270										Volumm		6733		9989		9596		10700		13823		15493		16106		19493		sum

		segment:		-911      9		12								2.523E+04		3.775E+04		1.836E+04		2.068E+04		5.310E+04		5.974E+04		6.231E+04		7.561E+04		352775.194684347

		energy												2.20711E-04		1.73205E-04						4.99608E-05		4.24441E-05		3.49398E-05		2.72074E-05

		6.25E-07		1.06E+00		0.0003								3.08261E-04		2.42093E-04		1.85337E-04		1.43110E-04		9.09215E-05		7.53796E-05		6.06475E-05		4.64454E-05

		8.21E-01		8.03E-01		0.0002								3.42099E-04		2.66989E-04		2.02697E-04		1.58100E-04		1.22129E-04		9.47936E-05		7.42343E-05		5.55593E-05		3.92291E-03

		1.00E+01		2.14E-01		0.0003								2.09685E-04		1.69462E-04		1.37476E-04		1.14536E-04		9.45488E-05		7.56830E-05		5.94277E-05		4.48289E-05

		total		2.08E+00		0.0002						chọn

										mới		thluong		8.4040E+12		6.5951E+12		0		0		1.9024E+12		1.6161E+12		1.3304E+12		1.0360E+12		wwn		ngày 04-06-2011

		cell  270												1.1738E+13		9.2182E+12		7.0571E+12		5.4492E+12		3.4620E+12		2.8702E+12		2.3093E+12		1.7685E+12

		segment:		-920		12      913								1.3026E+13		1.0166E+13		7.7181E+12		6.0200E+12		4.6503E+12		3.6095E+12		2.8266E+12		2.1155E+12

		energy												7.9842E+12		6.4526E+12		5.2347E+12		4.3612E+12		3.6001E+12		2.8818E+12		2.2628E+12		1.7070E+12		trbinh

		6.25E-07		8.29E-01		0.0003						sum		1.0288E+13		8.1080E+12		5.0025E+12		3.9576E+12		3.4037E+12		2.7444E+12		2.1823E+12		1.6567E+12		4.6679E+12

		8.21E-01		7.14E-01		0.0002

		1.00E+01		1.77E-01		0.0003				cũ		thluong		8395862257469.17		6596110489623.11		0		0		1913086888765.79		1625301496352.27		1337013989782.11		1043812849448.74		imp		ngày 19-05-2011

		total		1.72E+00		0.0002								11733711791579.2		9222843718794.06		7076890130851.33		5469724615381.74		3486782151249.01		2893042906565.03		2328277645147.38		1783558044366.84

														13027450237033.9		10194424632867.9		7751139261943.93		6053224277816.64		4681370443144.47		3640253487136.61		2852405627399.74		2136167213560.16

		cell  270												7992402098602		6470309089758.61		5255861319504.71		4385581898789.06		3624056171425.15		2902849914990.57		2279467363049.22		1719699773615.73		trbinh

		segment:		-920		12     -913						sum		10287356596171.1		8120921982760.91		5020972678075		3977132697996.86		3426323913646.1		2765361951261.12		2199291156344.61		1670809470247.87		4683521305812.94

		energy								rô =		2.185		g/cm3

		6.25E-07		6.68E-01		0.0004																1 ton=		1000000		gram

		8.21E-01		5.94E-01		0.0003						K lượng (g)		14712		21826		0		0		30203		33852		35193		42592

		1.00E+01		1.50E-01		0.0003								14712		21826		2266		2527		30203		33852		35193		42592

		total		1.41E+00		0.0002								10985		17006		16883		19271		25407		28985		30563		37440				1.00E+03

														14712		21826		20967		23378		30203		33852		35193		42592

		cell  271										sum		55121		82485		40117		45176		116016		130541		136141		165218		770814		gram

		segment:		911																										771		kg

		energy

		6.25E-07		1.14E+00		0.0004				chuyển sang Kg				15		22		0		0		30		34		35		43		178

		8.21E-01		4.65E-01		0.0003								15		22		2		3		30		34		35		43		183

		1.00E+01		1.20E-01		0.0004								11		17		17		19		25		29		31		37		187

		total		1.73E+00		0.0003								15		22		21		23		30		34		35		43		223

												sum		55		82		40		45		116		131		136		165		771		kg

		cell  271

		segment:		-911      9		12

		energy										sum cua graphite				3.62E+01

		6.25E-07		1.45E+00		0.0004						sum		flux		3.91E+12

		8.21E-01		7.83E-01		0.0002

		1.00E+01		1.86E-01		0.0003

		total		2.42E+00		0.0002

		cell  271

		segment:		-920		12      913

		energy

		6.25E-07		1.10E+00		0.0004

		8.21E-01		8.13E-01		0.0003

		1.00E+01		1.68E-01		0.0004

		total		2.08E+00		0.0003

		cell  271

		segment:		-920		12     -913

		energy

		6.25E-07		8.71E-01		0.0004

		8.21E-01		6.80E-01		0.0003

		1.00E+01		1.42E-01		0.0004

		total		1.69E+00		0.0003

		cell  272

		segment:		911

		energy

		6.25E-07		0.00E+00		0

		8.21E-01		0.00E+00		0

		1.00E+01		0.00E+00		0

		total		0.00E+00		0

		cell  272

		segment:		-911      9		12

		energy

		6.25E-07		1.20E-01		0.0006

		8.21E-01		5.98E-02		0.0006

		1.00E+01		1.20E-02		0.001

		total		1.92E-01		0.0004

		cell  272

		segment:		-920		12      913

		energy

		6.25E-07		9.02E-01		0.0005

		8.21E-01		5.65E-01		0.0004

		1.00E+01		9.92E-02		0.0006

		total		1.57E+00		0.0003

		cell  272

		segment:		-920		12     -913

		energy

		6.25E-07		7.37E-01		0.0005

		8.21E-01		4.95E-01		0.0004

		1.00E+01		8.69E-02		0.0006

		total		1.32E+00		0.0004

		cell  273

		segment:		911

		energy

		6.25E-07		0.00E+00		0

		8.21E-01		0.00E+00		0

		1.00E+01		0.00E+00		0

		total		0.00E+00		0

		cell  273

		segment:		-911      9		12

		energy

		6.25E-07		1.11E-01		0.0007

		8.21E-01		4.63E-02		0.0008

		1.00E+01		8.48E-03		0.0015

		total		1.66E-01		0.0006

		cell  273

		segment:		-920		12      913

		energy

		6.25E-07		8.58E-01		0.0006

		8.21E-01		4.65E-01		0.0005

		1.00E+01		7.15E-02		0.0008

		total		1.39E+00		0.0004

		cell  273

		segment:		-920		12     -913

		energy

		6.25E-07		7.37E-01		0.0006

		8.21E-01		4.24E-01		0.0005

		1.00E+01		6.50E-02		0.0009

		total		1.23E+00		0.0005

		cell  274

		segment:		911

		energy

		6.25E-07		5.64E-01		0.0016

		8.21E-01		9.96E-02		0.0013

		1.00E+01		2.65E-02		0.0016

		total		6.91E-01		0.0013

		cell  274

		segment:		-911      9		12

		energy

		6.25E-07		9.37E-01		0.0008

		8.21E-01		2.70E-01		0.0008

		1.00E+01		5.02E-02		0.0012

		total		1.26E+00		0.0007

		cell  274

		segment:		-920		12      913

		energy

		6.25E-07		9.27E-01		0.0007

		8.21E-01		4.34E-01		0.0007

		1.00E+01		5.91E-02		0.001

		total		1.42E+00		0.0006

		cell  274

		segment:		-920		12     -913

		energy

		6.25E-07		8.48E-01		0.0008

		8.21E-01		4.04E-01		0.0007

		1.00E+01		5.52E-02		0.0011

		total		1.31E+00		0.0006

		cell  275

		segment:		911

		energy

		6.25E-07		5.47E-01		0.0019

		8.21E-01		9.06E-02		0.0018

		1.00E+01		2.01E-02		0.0022

		total		6.58E-01		0.0016

		cell  275

		segment:		-911      9		12

		energy

		6.25E-07		8.82E-01		0.001

		8.21E-01		2.47E-01		0.001

		1.00E+01		3.88E-02		0.0016

		total		1.17E+00		0.0008

		cell  275

		segment:		-920		12      913

		energy

		6.25E-07		8.67E-01		0.0009

		8.21E-01		3.47E-01		0.0009

		1.00E+01		4.32E-02		0.0015

		total		1.26E+00		0.0007

		cell  275

		segment:		-920		12     -913

		energy

		6.25E-07		8.18E-01		0.001

		8.21E-01		3.15E-01		0.0009

		1.00E+01		3.94E-02		0.0016

		total		1.17E+00		0.0007

		cell  276

		segment:		911

		energy

		6.25E-07		4.78E-01		0.0021

		8.21E-01		7.06E-02		0.0023

		1.00E+01		1.36E-02		0.0034

		total		5.63E-01		0.0019

		cell  276

		segment:		-911      9		12

		energy

		6.25E-07		7.60E-01		0.0012

		8.21E-01		1.90E-01		0.0014

		1.00E+01		2.67E-02		0.0024

		total		9.77E-01		0.001

		cell  276

		segment:		-920		12      913

		energy

		6.25E-07		7.55E-01		0.0012

		8.21E-01		2.53E-01		0.0011

		1.00E+01		3.02E-02		0.0021

		total		1.04E+00		0.0009

		cell  276

		segment:		-920		12     -913

		energy

		6.25E-07		7.12E-01		0.0012

		8.21E-01		2.19E-01		0.0012

		1.00E+01		2.61E-02		0.0023

		total		9.57E-01		0.001

		cell  277

		segment:		911

		energy

		6.25E-07		4.66E-01		0.0025

		8.21E-01		5.48E-02		0.0029

		1.00E+01		1.00E-02		0.0044

		total		5.30E-01		0.0023

		cell  277

		segment:		-911      9		12

		energy

		6.25E-07		7.41E-01		0.0016

		8.21E-01		1.45E-01		0.0017

		1.00E+01		2.00E-02		0.003

		total		9.05E-01		0.0014

		cell  277

		segment:		-920		12      913

		energy

		6.25E-07		7.43E-01		0.0015

		8.21E-01		1.86E-01		0.0014

		1.00E+01		2.29E-02		0.0026

		total		9.52E-01		0.0012

		cell  277

		segment:		-920		12     -913

		energy

		6.25E-07		7.00E-01		0.0016

		8.21E-01		1.55E-01		0.0016

		1.00E+01		1.91E-02		0.0029

		total		8.74E-01		0.0013





volume

																						405		pz		27.94		$		Top		of		graphite		reflector						Volume								3 ống kênh						ro		2.185		g/cm3

																						408		pz		-27.94		$		Bottom		of		Graphite		Reflector				inner		91739.9971395769				75028.3				5677.4		kênh 2

																																								outer		499473.317759919				113425.6				6772.6		kênh 4

										24.4		22.9		13026120950047.9								86        cz 22.86  $ Outer Radius of Graphite Reflector (Inner)																				407733.320620342		cm3		38397.3				4656.6		kênh 3

										28.0		26.0		10166127102517.2								87        cz 26.46																		Mass		890897.305555447		g		83898.1		g		37377.9

										31.8		30.1		7718103336799.99								88        cz 30.06  $ Inner Radius of Rotation Specimen Rack (Inner)																				890.9		kg		83.9		kg		37.4		kg

										35.2		33.5		6019978967844.6								89        cz 33.54																																												dài

										39.0		37.0		4650318247810.46								90        cz 36.96  $ Outer Radius of Rotation Specimen Rack (Outer)														Mass of Graphite reflector  =						770		kg																						30.48																						pi		h (cm)

										43.1		41.0		3609454005375.13								91        cz 41.06																																																																		3.1415926536		55.88

										47.1		45.1		2826619245700.47								92        cz 45.15																		85		cz		30.06		$		Inner		Radius		of		Rotation		Specimen		Rack		(Inner)				605		1		cx		7.7

										51.2		49.0		2115530512989.1								93        cz 49.25																		87		cz		36.96		$		Outer		Radius		of		Rotation		Specimen		Rack		(Outer)				622		3		cx		8.41																		Graphite reflector

												53.3										94        cz 53.34  $ Inner Radius of Graphite Reflector (Outer)																		406		pz		1.51		$		Bottom		of		Specimen		Rack		-2								631		4		cx		7.7																												4

										x		flux																																																																										Segment		area		volume		Vol (sum)						chia 4 đoạn

										24		13026120950047.9		8.40E+12		1.17E+13		1.30E+13		7.99E+12		24						24		28		32		35		39		43		47		51		Vị trí																				83		cz		22.86		$		Outer		Radius		of		Graphite		Reflector		(Inner)						1641.7		91739.9971395769

										28		10166127102517.2		6.60E+12		9.22E+12		1.02E+13		6.47E+12		28						8404022633472.03		6595133414464.92		0		0		1902355639625.72		1616143851042.26		1330402708951.08		1035977748076.05		115																				84		cz		26																		1		2123.7		118673.285498236		26933.2883586591				6733.3220896648

										32		7718103336799.99		0.00E+00		7.08E+12		7.75E+12		5.26E+12		32						11737650700136.7		9218190910012.01		7057059444983.43		5449209850710.72		3462018797893.44		2870228695753.54		2309273777046.7		1768499756554.77		101																				85		cz		30.06		$		Inner		Radius		of		Rotation		Specimen		Rack		(Inner)		2		2838.8		158629.597633186		39956.3121349501				9989.0780337375

										35		6019978967844.6		0.00E+00		5.47E+12		6.05E+12		4.39E+12		35						13026120950047.9		10166127102517.2		7718103336799.99		6019978967844.6		4650318247810.46		3609454005375.13		2826619245700.47		2115530512989.1		73																				86		cz		33.5																		3		3525.7		197013.453624845		38383.8559916591				9595.9639979148

										39		4650318247810.46		1.91E+12		3.49E+12		4.68E+12		3.62E+12		39						7984194732421.67		6452607845519.37		5234654817474.88		4361179233417.62		3600135938668.72		2881779900848.41		2262829056465.61		1706951476215.59		59																				87		cz		36.96		$		Outer		Radius		of		Rotation		Specimen		Rack		(Outer)		4		4291.5		239811.604732644		42798.1511077984				10699.5377769496

										43		3609454005375.13		1.63E+12		2.89E+12		3.64E+12		2.90E+12		43																																										88		cz		41																		5		5281.0		295103.243968247		55291.639235603				13822.9098089007

										47		2826619245700.47		1.34E+12		2.33E+12		2.85E+12		2.28E+12		47																																										89		cz		45.1																		6		6390.0		357074.925201578		61971.6812333319				15492.920308333

										51		2115530512989.1		1.04E+12		1.78E+12		2.14E+12		1.72E+12		51																																										90		cz		49																		7		7543.0		421500.826155717		64425.9009541385				16106.4752385346

																																																																91		cz		53.34		$		Inner		Radius		of		Graphite		Reflector		(Outer)				8		8938.3		499473.317759919		77972.4916042018				19493.1229010504

																																																																92		cz		63.56

				24		28		32		35		39		43		47		51

																																																																911		pz		13.97

												86.7																																																				912		pz		0

												27.94		115																																																		913		pz		-13.97

												13.97		101

												-13.97		73

												-27.94		59

												Khoảng cách tính từ tâm vùng hoạt

												Thông lượng (n/cm2.s)





volume

		



115 cm

101 cm

73 cm

59 cm

Khoảng cách tính từ tâm vùng hoạt (cm)

Thông lượng (n/cm2.s)



Sheet1

		



28 cm

32 cm

35 cm

39 cm

43 cm

47 cm

51 cm



Sheet3

		

								8.40E+12		6.60E+12						1.90E+12		1.62E+12		1.33E+12		1.04E+12						8.40E+12		1.17E+13		1.30E+13		7.98E+12				8395862257469.17		11733711791579.2		13027450237033.9		7992402098602

								1.17E+13		9.22E+12		7.06E+12		5.45E+12		3.46E+12		2.87E+12		2.31E+12		1.77E+12						6.60E+12		9.22E+12		1.02E+13		6.45E+12				6596110489623.11		9222843718794.06		10194424632867.9		6470309089758.61

								1.30E+13		1.02E+13		7.72E+12		6.02E+12		4.65E+12		3.61E+12		2.83E+12		2.12E+12								7.06E+12		7.72E+12		5.23E+12				0		7076890130851.33		7751139261943.93		5255861319504.71

								7.98E+12		6.45E+12		5.23E+12		4.36E+12		3.60E+12		2.88E+12		2.26E+12		1.71E+12								5.45E+12		6.02E+12		4.36E+12				0		5469724615381.74		6053224277816.64		4385581898789.06

																												1.90E+12		3.46E+12		4.65E+12		3.60E+12				1913086888765.79		3486782151249.01		4681370443144.47		3624056171425.15

																												1.62E+12		2.87E+12		3.61E+12		2.88E+12				1625301496352.27		2893042906565.03		3640253487136.61		2902849914990.57

																												1.33E+12		2.31E+12		2.83E+12		2.26E+12				1337013989782.11		2328277645147.38		2852405627399.74		2279467363049.22

																												1.04E+12		1.77E+12		2.12E+12		1.71E+12				1043812849448.74		1783558044366.84		2136167213560.16		1719699773615.73

												Trục z

												27.94		8404022633472.03		6595133414464.92						1902355639625.72		1616143851042.26		1330402708951.08		1035977748076.05

												13.97		11737650700136.7		9218190910012.01		7057059444983.43		5449209850710.72		3462018797893.44		2870228695753.54		2309273777046.7		1768499756554.77

												-13.94		13026120950047.9		10166127102517.2		7718103336799.99		6019978967844.6		4650318247810.46		3609454005375.13		2826619245700.47		2115530512989.1

												-27.94		7984194732421.67		6452607845519.37		5234654817474.88		4361179233417.62		3600135938668.72		2881779900848.41		2262829056465.61		1706951476215.59

																										83		cz		36.9		$		Inner		Radius		of		Rotation		Specimen		Rack

																										90		cz		36.96		$		Outer		Radius		of		Rotation		Specimen		Rack		(Outer)

																												88		cz		30.06		$		Inner		Radius		of		Rotation		Specimen		Rack		(Inner)





Sheet4

		segment		volume						3.8077E+16						89 HEU

		1		6733.3220896648				8.22E-01		0.0036		5.09E-01		0.0039		1.42E-01		0.0053		1.47E+00		0.0027				4.65E+12				2.88E+12				8.01E+11				8.33E+12

				6733.3220896648				1.04E+00		0.0031		8.00E-01		0.0031		2.11E-01		0.0043		2.05E+00		0.0022				5.89E+12				4.52E+12				1.20E+12				1.16E+13

				5027.2515041985				8.17E-01		0.0035		7.05E-01		0.0033		1.75E-01		0.0048		1.70E+00		0.0024				6.19E+12				5.34E+12				1.32E+12				1.29E+13

				6733.3220896648				6.61E-01		0.0038		5.87E-01		0.0037		1.48E-01		0.0053		1.40E+00		0.0027				3.74E+12				3.32E+12				8.35E+11				7.89E+12

		2		9989.0780337375				1.13E+00		0.0035		4.67E-01		0.0043		1.19E-01		0.0061		1.71E+00		0.0029				4.30E+12				1.78E+12				4.53E+11				6.54E+12

				9989.0780337375				1.43E+00		0.003		7.83E-01		0.0034		1.83E-01		0.0049		2.39E+00		0.0024				5.44E+12				2.98E+12				6.99E+11				9.12E+12

				7783.1396334213				1.08E+00		0.0035		8.08E-01		0.0037		1.67E-01		0.0054		2.06E+00		0.0026				5.29E+12				3.95E+12				8.16E+11				1.01E+13

				9989.0780337375				8.57E-01		0.0037		6.71E-01		0.0041		1.39E-01		0.006		1.67E+00		0.0028				3.27E+12				2.56E+12				5.30E+11				6.35E+12						Seg1		Seg2		Seg3		Seg4		Seg5		Seg6		Seg7		Seg8

		3		0				0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0				0.00E+00				0.00E+00				0.00E+00				0.00E+00				Old-2009

				1037.2158652005				1.19E-01		0.0046		5.91E-02		0.0063		1.19E-02		0.0118		1.90E-01		0.0038				4.36E+12				2.17E+12				4.37E+11				6.96E+12				89HEU		8.40E+12		6.60E+12		0.00E+00		0.00E+00		1.90E+12		1.62E+12		1.33E+12		1.04E+12

				7726.8930380409				8.87E-01		0.0036		5.60E-01		0.0042		9.91E-02		0.0066		1.55E+00		0.0028				4.37E+12				2.76E+12				4.88E+11				7.62E+12						1.17E+13		9.22E+12		7.06E+12		5.45E+12		3.46E+12		2.87E+12		2.31E+12		1.77E+12

				9595.9639979148				7.21E-01		0.0038		4.91E-01		0.0046		8.53E-02		0.0072		1.30E+00		0.003				2.86E+12				1.95E+12				3.38E+11				5.15E+12						1.30E+13		1.02E+13		7.72E+12		6.02E+12		4.65E+12		3.61E+12		2.83E+12		2.12E+12

		4		0				0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0				0.00E+00				0.00E+00				0.00E+00				0.00E+00						7.98E+12		6.45E+12		5.23E+12		4.36E+12		3.60E+12		2.88E+12		2.26E+12		1.71E+12

				1156.499788346				1.09E-01		0.0048		4.59E-02		0.0072		8.45E-03		0.0142		1.63E-01		0.0041				3.58E+12				1.51E+12				2.78E+11				5.37E+12

				8819.6001254486				8.42E-01		0.0038		4.57E-01		0.0047		7.17E-02		0.0078		1.37E+00		0.0031				3.63E+12				1.97E+12				3.10E+11				5.92E+12																										5115879637784.17		4574770223150.54		2896906103879.67		2448072151417.48		2874825843185.65		2187151738762.13		1507350374111.02		1115702642383.39

				10699.5377769496				7.24E-01		0.0039		4.21E-01		0.005		6.44E-02		0.0083		1.21E+00		0.0032				2.58E+12				1.50E+12				2.29E+11				4.30E+12				New-2020																		max

		5		13822.9098089007				5.56E-01		0.0048		9.94E-02		0.0096		2.61E-02		0.0133		6.82E-01		0.0044				1.53E+12				2.74E+11				7.19E+10				1.88E+12				89HEU		4.65E+12		4.30E+12		0		0		1.06E+12		8.70E+11		6.25E+11		4.70E+11		6.19E+12

				13822.9098089007				9.25E-01		0.0038		2.67E-01		0.006		4.94E-02		0.0099		1.24E+00		0.0033				2.55E+12				7.34E+11				1.36E+11				3.42E+12						5.89E+12		5.44E+12		4.36E+12		3.58E+12		3.20E+12		2.49E+12		1.73E+12		1.29E+12						5115879637784.17

				11627.8381002117				9.11E-01		0.0039		4.24E-01		0.0053		5.87E-02		0.009		1.39E+00		0.0032				2.98E+12				1.39E+12				1.92E+11				4.57E+12						6.19E+12		5.29E+12		4.37E+12		3.63E+12		4.24E+12		3.08E+12		2.10E+12		1.54E+12						4574770223150.54

				13822.9098089007				8.34E-01		0.0039		4.00E-01		0.0054		5.47E-02		0.0095		1.29E+00		0.0033				2.30E+12				1.10E+12				1.51E+11				3.55E+12						3.74E+12		3.27E+12		2.86E+12		2.58E+12		3.00E+12		2.31E+12		1.57E+12		1.16E+12						2896906103879.67

		6		15492.920308333				5.38E-01		0.0049		8.98E-02		0.0111		1.96E-02		0.016		6.48E-01		0.0046				1.32E+12				2.21E+11				4.82E+10				1.59E+12				Average		5.12E+12		4.57E+12		2.90E+12		2.45E+12		2.87E+12		2.19E+12		1.51E+12		1.12E+12		2.84E+12				2448072151417.48

				15492.920308333				8.68E-01		0.0039		2.44E-01		0.0068		3.86E-02		0.0115		1.15E+00		0.0035				2.13E+12				6.01E+11				9.49E+10				2.83E+12																										2874825843185.65

				13265.2485247624				8.54E-01		0.004		3.39E-01		0.0058		4.26E-02		0.0105		1.24E+00		0.0034				2.45E+12				9.73E+11				1.22E+11				3.55E+12				New-2020																						2187151738762.13

				15492.920308333				8.00E-01		0.0041		3.09E-01		0.0061		3.89E-02		0.0113		1.15E+00		0.0035				1.97E+12				7.59E+11				9.55E+10				2.82E+12				92LEU		4.17E+12		4.03E+12		0		0		1.69E+12		1.45E+12		1.21E+12		9.76E+11						1507350374111.02

		7		16106.4752385346				4.69E-01		0.0051		6.98E-02		0.0123		1.33E-02		0.0191		5.53E-01		0.0048				1.11E+12				1.65E+11				3.15E+10				1.31E+12						5.23E+12		5.07E+12		4.20E+12		3.58E+12		2.70E+12		2.26E+12		1.87E+12		1.51E+12						1115702642383.39

				16106.4752385346				7.48E-01		0.0041		1.87E-01		0.0077		2.66E-02		0.0135		9.62E-01		0.0037				1.77E+12				4.42E+11				6.29E+10				2.27E+12						5.43E+12		4.83E+12		4.14E+12		3.54E+12		2.97E+12		2.47E+12		2.07E+12		1.68E+12

				13987.4703712358				7.44E-01		0.0041		2.48E-01		0.0065		3.01E-02		0.0122		1.02E+00		0.0036				2.03E+12				6.74E+11				8.18E+10				2.78E+12						3.31E+12		3.02E+12		2.74E+12		2.51E+12		2.28E+12		2.00E+12		1.69E+12		1.38E+12

				16106.4752385346				6.96E-01		0.0042		2.13E-01		0.007		2.59E-02		0.0135		9.35E-01		0.0038				1.65E+12				5.04E+11				6.12E+10				2.21E+12				Average		4.54E+12		4.24E+12		2.77E+12		2.41E+12		2.41E+12		2.04E+12		1.71E+12		1.39E+12		2.69E+12

		8		19493.1229010504				4.54E-01		0.0052		5.38E-02		0.0133		9.97E-03		0.0222		5.18E-01		0.005				8.87E+11				1.05E+11				1.95E+10				1.01E+12

				19493.1229010504				7.29E-01		0.0042		1.43E-01		0.0083		2.02E-02		0.0155		8.92E-01		0.0039				1.42E+12				2.79E+11				3.95E+10				1.74E+12				New-2020

				17135.0508179537				7.30E-01		0.0041		1.84E-01		0.0071		2.25E-02		0.014		9.37E-01		0.0037				1.62E+12				4.09E+11				5.01E+10				2.08E+12				104HEU		4.07E+12		3.89E+12		0		0		1.58E+12		1.36E+12		1.14E+12		9.13E+11

				19493.1229010504				6.79E-01		0.0043		1.52E-01		0.0079		1.87E-02		0.0158		8.50E-01		0.004				1.33E+12				2.97E+11				3.65E+10				1.66E+12						5.10E+12		4.89E+12		4.03E+12		3.58E+12		2.53E+12		2.12E+12		1.76E+12		1.42E+12

																																												5.29E+12		4.67E+12		3.98E+12		3.54E+12		2.82E+12		2.34E+12		1.95E+12		1.58E+12

																																												3.23E+12		2.92E+12		2.63E+12		2.51E+12		2.16E+12		1.88E+12		1.59E+12		1.30E+12

																																										Average		4.42E+12		4.09E+12		2.66E+12		2.41E+12		2.27E+12		1.92E+12		1.61E+12		1.30E+12		2.59E+12

		segment		volume						3.8077E+16						92 LEU

		1		6733.3220896648				7.38E-01		0.0008		5.82E-01		0.0004		1.78E-01		0.0006		1.50E+00		0.0004		Seg1		4.17E+12				3.29E+12				1.01E+12				8.47E+12

				6733.3220896648				9.26E-01		0.0006		9.17E-01		0.0003		2.68E-01		0.0005		2.11E+00		0.0003				5.23E+12				5.19E+12				1.52E+12				1.19E+13

				5027.2515041985				7.16E-01		0.0006		8.28E-01		0.0004		2.28E-01		0.0005		1.77E+00		0.0003				5.43E+12				6.28E+12				1.72E+12				1.34E+13

				6733.3220896648				5.85E-01		0.0007		6.91E-01		0.0004		1.90E-01		0.0006		1.47E+00		0.0004				3.31E+12				3.91E+12				1.07E+12				8.29E+12

		2		9989.0780337375				1.06E+00		0.0008		5.38E-01		0.0005		1.48E-01		0.0007		1.74E+00		0.0006		Seg2		4.03E+12				2.05E+12				5.64E+11				6.65E+12

				9989.0780337375				1.33E+00		0.0007		9.05E-01		0.0004		2.30E-01		0.0005		2.46E+00		0.0004				5.07E+12				3.45E+12				8.75E+11				9.39E+12

				7783.1396334213				9.87E-01		0.0008		9.52E-01		0.0005		2.12E-01		0.0006		2.15E+00		0.0004				4.83E+12				4.66E+12				1.04E+12				1.05E+13

				9989.0780337375				7.91E-01		0.0009		7.99E-01		0.0005		1.77E-01		0.0007		1.77E+00		0.0005				3.02E+12				3.05E+12				6.75E+11				6.74E+12

		3		0				0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0		Seg3		0.00E+00				0.00E+00				0.00E+00				0.00E+00

				1037.2158652005				1.14E-01		0.0011		7.03E-02		0.001		1.48E-02		0.0017		2.00E-01		0.0008				4.20E+12				2.58E+12				5.45E+11				7.33E+12

				7726.8930380409				8.40E-01		0.0009		6.69E-01		0.0007		1.24E-01		0.0009		1.63E+00		0.0006				4.14E+12				3.30E+12				6.10E+11				8.05E+12

				9595.9639979148				6.90E-01		0.001		5.86E-01		0.0007		1.07E-01		0.001		1.38E+00		0.0006				2.74E+12				2.32E+12				4.26E+11				5.49E+12

		4		0				0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0		Seg4		0.00E+00				0.00E+00				0.00E+00				0.00E+00

				1156.499788346				1.09E-01		0.0014		5.50E-02		0.0013		1.04E-02		0.0025		1.74E-01		0.001				3.58E+12				1.81E+12				3.44E+11				5.74E+12

				8819.6001254486				8.21E-01		0.0011		5.53E-01		0.0009		8.89E-02		0.0014		1.46E+00		0.0008				3.54E+12				2.39E+12				3.84E+11				6.32E+12

				10699.5377769496				7.06E-01		0.0012		5.04E-01		0.0009		7.99E-02		0.0015		1.29E+00		0.0008				2.51E+12				1.79E+12				2.85E+11				4.59E+12

		5		13822.9098089007				6.12E-01		0.0027		1.20E-01		0.0022		3.24E-02		0.0028		7.65E-01		0.0023		Seg5		1.69E+12				3.31E+11				8.91E+10				2.11E+12

				13822.9098089007				9.81E-01		0.0014		3.23E-01		0.0013		6.13E-02		0.002		1.37E+00		0.0011				2.70E+12				8.89E+11				1.69E+11				3.76E+12

				11627.8381002117				9.06E-01		0.0014		5.20E-01		0.0011		7.32E-02		0.0017		1.50E+00		0.001				2.97E+12				1.70E+12				2.40E+11				4.91E+12

				13822.9098089007				8.29E-01		0.0014		4.82E-01		0.0012		6.75E-02		0.0018		1.38E+00		0.001				2.28E+12				1.33E+12				1.86E+11				3.80E+12

		6		15492.920308333				5.90E-01		0.0032		1.10E-01		0.003		2.45E-02		0.0037		7.25E-01		0.0027		Seg6		1.45E+12				2.70E+11				6.02E+10				1.78E+12

				15492.920308333				9.19E-01		0.0018		2.96E-01		0.0017		4.73E-02		0.0026		1.26E+00		0.0014				2.26E+12				7.26E+11				1.16E+11				3.10E+12

				13265.2485247624				8.61E-01		0.0017		4.16E-01		0.0015		5.31E-02		0.0024		1.33E+00		0.0013				2.47E+12				1.20E+12				1.52E+11				3.82E+12

				15492.920308333				8.12E-01		0.0018		3.76E-01		0.0015		4.78E-02		0.0026		1.24E+00		0.0013				2.00E+12				9.25E+11				1.18E+11				3.04E+12

		7		16106.4752385346				5.14E-01		0.0037		8.56E-02		0.0039		1.65E-02		0.0057		6.16E-01		0.0032		Seg7		1.21E+12				2.02E+11				3.90E+10				1.46E+12

				16106.4752385346				7.93E-01		0.0022		2.27E-01		0.0023		3.25E-02		0.004		1.05E+00		0.0018				1.87E+12				5.37E+11				7.69E+10				2.49E+12

				13987.4703712358				7.59E-01		0.0021		3.02E-01		0.002		3.70E-02		0.0036		1.10E+00		0.0016				2.07E+12				8.23E+11				1.01E+11				2.99E+12

				16106.4752385346				7.15E-01		0.0022		2.61E-01		0.0021		3.15E-02		0.0039		1.01E+00		0.0017				1.69E+12				6.17E+11				7.46E+10				2.38E+12

		8		19493.1229010504				5.00E-01		0.0044		6.66E-02		0.0049		1.22E-02		0.0075		5.79E-01		0.0039		Seg8		9.76E+11				1.30E+11				2.37E+10				1.13E+12

				19493.1229010504				7.73E-01		0.0029		1.73E-01		0.0029		2.40E-02		0.0051		9.71E-01		0.0024				1.51E+12				3.39E+11				4.69E+10				1.90E+12

				17135.0508179537				7.57E-01		0.0027		2.24E-01		0.0024		2.78E-02		0.0045		1.01E+00		0.0022				1.68E+12				4.98E+11				6.17E+10				2.24E+12

				19493.1229010504				7.06E-01		0.0029		1.86E-01		0.0027		2.31E-02		0.0049		9.15E-01		0.0024				1.38E+12				3.63E+11				4.51E+10				1.79E+12

		segment		volume						3.8077E+16						104 HEU

		1		6733.3220896648				7.20E-01		0.0008		5.36E-01		0.0004		1.66E-01		0.0006		1.42E+00		0.0005		Seg1		4.07E+12				3.03E+12				9.38E+11				8.04E+12

				6733.3220896648				9.02E-01		0.0006		8.42E-01		0.0003		2.48E-01		0.0005		1.99E+00		0.0003				5.10E+12				4.76E+12				1.40E+12				1.13E+13

				5027.2515041985				6.99E-01		0.0006		7.59E-01		0.0004		2.09E-01		0.0005		1.67E+00		0.0004				5.29E+12				5.75E+12				1.59E+12				1.26E+13

				6733.3220896648				5.71E-01		0.0007		6.34E-01		0.0005		1.75E-01		0.0006		1.38E+00		0.0004				3.23E+12				3.58E+12				9.92E+11				7.80E+12

		2		9989.0780337375				1.02E+00		0.0009		4.96E-01		0.0006		1.38E-01		0.0007		1.65E+00		0.0006		Seg2		3.89E+12				1.89E+12				5.26E+11				6.31E+12

				9989.0780337375				1.28E+00		0.0007		8.31E-01		0.0004		2.13E-01		0.0006		2.33E+00		0.0004				4.89E+12				3.17E+12				8.11E+11				8.87E+12

				7783.1396334213				9.54E-01		0.0008		8.73E-01		0.0005		1.96E-01		0.0006		2.02E+00		0.0005				4.67E+12				4.27E+12				9.60E+11				9.90E+12

				9989.0780337375				7.65E-01		0.0009		7.33E-01		0.0006		1.64E-01		0.0007		1.66E+00		0.0005				2.92E+12				2.80E+12				6.26E+11				6.34E+12

		3		0				0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0		Seg3		0.00E+00				0.00E+00				0.00E+00				0.00E+00

				1037.2158652005				1.10E-01		0.0011		6.44E-02		0.001		1.37E-02		0.0017		1.88E-01		0.0008				4.03E+12				2.37E+12				5.05E+11				6.90E+12

				7726.8930380409				8.07E-01		0.001		6.13E-01		0.0007		1.15E-01		0.0009		1.53E+00		0.0006				3.98E+12				3.02E+12				5.65E+11				7.56E+12

				9595.9639979148				6.63E-01		0.001		5.38E-01		0.0008		9.99E-02		0.0011		1.30E+00		0.0007				2.63E+12				2.13E+12				3.97E+11				5.16E+12

		4		0				0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0		Seg4		0.00E+00				0.00E+00				0.00E+00				0.00E+00

				1156.499788346				1.03E-01		0.0014		5.04E-02		0.0014		9.69E-03		0.0026		1.63E-01		0.001				3.40E+12				1.66E+12				3.19E+11				5.38E+12

				8819.6001254486				7.83E-01		0.0012		5.08E-01		0.0009		8.26E-02		0.0014		1.37E+00		0.0008				3.38E+12				2.19E+12				3.57E+11				5.93E+12

				10699.5377769496				6.74E-01		0.0012		4.63E-01		0.001		7.45E-02		0.0015		1.21E+00		0.0008				2.40E+12				1.65E+12				2.65E+11				4.31E+12

		5		13822.9098089007				5.73E-01		0.0028		1.12E-01		0.0023		3.05E-02		0.0028		7.16E-01		0.0023		Seg5		1.58E+12				3.09E+11				8.40E+10				1.97E+12

				13822.9098089007				9.19E-01		0.0015		2.97E-01		0.0014		5.73E-02		0.002		1.27E+00		0.0012				2.53E+12				8.19E+11				1.58E+11				3.51E+12

				11627.8381002117				8.60E-01		0.0014		4.78E-01		0.0012		6.81E-02		0.0018		1.41E+00		0.001				2.82E+12				1.56E+12				2.23E+11				4.60E+12

				13822.9098089007				7.86E-01		0.0015		4.43E-01		0.0012		6.27E-02		0.0019		1.29E+00		0.001				2.16E+12				1.22E+12				1.73E+11				3.56E+12

		6		15492.920308333				5.52E-01		0.0033		1.02E-01		0.0031		2.29E-02		0.0038		6.77E-01		0.0028		Seg6		1.36E+12				2.51E+11				5.63E+10				1.66E+12

				15492.920308333				8.63E-01		0.0018		2.73E-01		0.0018		4.42E-02		0.0027		1.18E+00		0.0014				2.12E+12				6.70E+11				1.09E+11				2.90E+12

				13265.2485247624				8.14E-01		0.0017		3.84E-01		0.0015		4.96E-02		0.0025		1.25E+00		0.0013				2.34E+12				1.10E+12				1.42E+11				3.58E+12

				15492.920308333				7.66E-01		0.0018		3.46E-01		0.0016		4.45E-02		0.0027		1.16E+00		0.0013				1.88E+12				8.50E+11				1.09E+11				2.84E+12

		7		16106.4752385346				4.81E-01		0.0039		7.91E-02		0.0041		1.55E-02		0.0059		5.75E-01		0.0033		Seg7		1.14E+12				1.87E+11				3.67E+10				1.36E+12

				16106.4752385346				7.43E-01		0.0023		2.10E-01		0.0024		3.04E-02		0.0041		9.83E-01		0.0019				1.76E+12				4.95E+11				7.18E+10				2.32E+12

				13987.4703712358				7.15E-01		0.0022		2.80E-01		0.002		3.43E-02		0.0037		1.03E+00		0.0017				1.95E+12				7.63E+11				9.34E+10				2.80E+12

				16106.4752385346				6.74E-01		0.0023		2.40E-01		0.0022		2.94E-02		0.0041		9.44E-01		0.0018				1.59E+12				5.67E+11				6.96E+10				2.23E+12

		8		19493.1229010504				4.68E-01		0.0046		6.17E-02		0.005		1.13E-02		0.0077		5.41E-01		0.0041		Seg8		9.13E+11				1.20E+11				2.21E+10				1.06E+12

				19493.1229010504				7.27E-01		0.003		1.60E-01		0.003		2.27E-02		0.0052		9.10E-01		0.0025				1.42E+12				3.12E+11				4.44E+10				1.78E+12

				17135.0508179537				7.11E-01		0.0028		2.06E-01		0.0025		2.59E-02		0.0046		9.43E-01		0.0022				1.58E+12				4.59E+11				5.75E+10				2.10E+12

				19493.1229010504				6.66E-01		0.003		1.72E-01		0.0028		2.15E-02		0.0051		8.59E-01		0.0024				1.30E+12				3.36E+11				4.21E+10				1.68E+12





		

												7.20E-01		0.0008		5.36E-01		0.0004		1.66E-01		0.0006		1.42E+00		0.0005

												9.02E-01		0.0006		8.42E-01		0.0003		2.48E-01		0.0005		1.99E+00		0.0003

												6.99E-01		0.0006		7.59E-01		0.0004		2.09E-01		0.0005		1.67E+00		0.0004

												5.71E-01		0.0007		6.34E-01		0.0005		1.75E-01		0.0006		1.38E+00		0.0004

												1.02E+00		0.0009		4.96E-01		0.0006		1.38E-01		0.0007		1.65E+00		0.0006

												1.28E+00		0.0007		8.31E-01		0.0004		2.13E-01		0.0006		2.33E+00		0.0004

												9.54E-01		0.0008		8.73E-01		0.0005		1.96E-01		0.0006		2.02E+00		0.0005

												7.65E-01		0.0009		7.33E-01		0.0006		1.64E-01		0.0007		1.66E+00		0.0005

												0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0

												1.10E-01		0.0011		6.44E-02		0.001		1.37E-02		0.0017		1.88E-01		0.0008

												8.07E-01		0.001		6.13E-01		0.0007		1.15E-01		0.0009		1.53E+00		0.0006

												6.63E-01		0.001		5.38E-01		0.0008		9.99E-02		0.0011		1.30E+00		0.0007

												0.00E+00		0		0.00E+00		0		0.00E+00		0		0.00E+00		0

												1.03E-01		0.0014		5.04E-02		0.0014		9.69E-03		0.0026		1.63E-01		0.001

												7.83E-01		0.0012		5.08E-01		0.0009		8.26E-02		0.0014		1.37E+00		0.0008

												6.74E-01		0.0012		4.63E-01		0.001		7.45E-02		0.0015		1.21E+00		0.0008

												5.73E-01		0.0028		1.12E-01		0.0023		3.05E-02		0.0028		7.16E-01		0.0023

												9.19E-01		0.0015		2.97E-01		0.0014		5.73E-02		0.002		1.27E+00		0.0012

												8.60E-01		0.0014		4.78E-01		0.0012		6.81E-02		0.0018		1.41E+00		0.001

												7.86E-01		0.0015		4.43E-01		0.0012		6.27E-02		0.0019		1.29E+00		0.001

												5.52E-01		0.0033		1.02E-01		0.0031		2.29E-02		0.0038		6.77E-01		0.0028

												8.63E-01		0.0018		2.73E-01		0.0018		4.42E-02		0.0027		1.18E+00		0.0014

												8.14E-01		0.0017		3.84E-01		0.0015		4.96E-02		0.0025		1.25E+00		0.0013

												7.66E-01		0.0018		3.46E-01		0.0016		4.45E-02		0.0027		1.16E+00		0.0013

												4.81E-01		0.0039		7.91E-02		0.0041		1.55E-02		0.0059		5.75E-01		0.0033

												7.43E-01		0.0023		2.10E-01		0.0024		3.04E-02		0.0041		9.83E-01		0.0019

												7.15E-01		0.0022		2.80E-01		0.002		3.43E-02		0.0037		1.03E+00		0.0017

												6.74E-01		0.0023		2.40E-01		0.0022		2.94E-02		0.0041		9.44E-01		0.0018

												4.68E-01		0.0046		6.17E-02		0.005		1.13E-02		0.0077		5.41E-01		0.0041

												7.27E-01		0.003		1.60E-01		0.003		2.27E-02		0.0052		9.10E-01		0.0025

												7.11E-01		0.0028		2.06E-01		0.0025		2.59E-02		0.0046		9.43E-01		0.0022

												6.66E-01		0.003		1.72E-01		0.0028		2.15E-02		0.0051		8.59E-01		0.0024
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