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In sensitivity analysis of the actinide production and depletion in
fast reactors, a methematical method of calculating sensitivity coeffi-
cients is improved and simplified by combining.the time-dependent general-
ized perturbation technique with the eigenvalue method. Numerical calcula-
tions show that the eigenvalue method is well applicable in solving the
nuclide chain equation and its adjoiht equation and the cyclic chains in
"the decay scheme of the actinides can be interpreted by means of eompléx
eigenvalues,

The sensitivity coefficients of actinide production and depletion in
a 1000 MWe fast reactor are strongly dependent on the type of Pu fuel used,
i.e., Pu fuel from BWR or Pu fuel from the blanket of FBR., The sensitivity
coefficients due to'fériations of capture cross sections, op, 2n of 238y,

Ag of 241py and hg of 242cm are especially large. Sensitivity analyses for
the 1000 MWe fast reactors show thaf higher priorily should be given to
decay constants of 241Pu and 242Cm, capture cross sections of 237Np, 241am,

243am and 242Pu, and fission cross sections of 237Np, 242Pu, 241am and
242mpp
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1. Intreduction

In the evaluation of the long term hazard potential associated with
high-level radioactive waste, it is important to estimate the actinide
production and depletion in power reactors with high accuracy. Howevef,
the present status of transactinium nuclear data is not satisfactory
especially in fast energy regionl}. It is, therefore, needed to examine
the effect of cross section uncertainty on the evaluation of the actinide
production and depletion in fast reactors. For the purpose, the
sensitivity analysis is the most powerful technique, which has been
extensively used for reactor physics calculations. Furthermore, the
sensitivity analysis makes it possible to determine the order of priorities
among nuclear data to be measured or evaluated.

The generalized perturbation method developed by L. N. Usachev?) and
A, Gandinia) has been successfully used for sensitivity analyses in reactor
calculations. That is, sensitivity coefficients of physics pafameters .
expressed iﬁ terms of linear and bi-linear functionals of neutron flux
and adjoint flux have been calculated using the generalized perturbation
" technique,

While, to make sensitivity analyses of the actinide production and
depletion, it is necessary to deal with the time-dependent physical
processes in the nuclide field. Recently, a time-dependent generalized
perturbation technique has been developed by A. Gandini“), which is
applicable to the problems not only in the neutron field but also in the
nuclide field. This means that the time-dependent perturbation technique
ig effectively applicable to the sensitivity analysis of the actinide
production and depletion in power reactors.

Many authors h;ve made sensitivity analyses for the production of
the actinide in thermal and fast reactors5s6’7). In early stage of these
analyses, a direct-calculation technique has been used by some authors,
which requires many times of calculafions and is not convenient for carry-
ing out systematic analyses. The application of the time-dependent per-
turbation technique to sensitivity analyses hés been first made by
A. Gandini for burn-up calculations and the actinide production and
depletion. In the sensitivity analysis, it is further needed to solve
accurately a nuclide chain equation and its importance equation. Two
- methods have been widely used, that is, the method of Bafemane) and the

matrix exponential methodg).
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In the present rEpdrt, an eigenvalue—methodg) is employed, in which
basic and édjoint equations are treated as an eigenvalue problem, The
simple analytical solutions for both nuclide chain equation and its
importance equation can be obtained by using the eigenvalue-method. Thus,
a mathematical method for calculating sensitivity coefficients is refined
and simplified by combining the time-dependent generalized purturbation
technique with the eigenvalue~method.

Applicability of the eigenvalue method to the present analysis is
examined by numerical calculations and its usefulness is confirmed by
comparing the actinide concentrations obtained by the present code with
those obtained by the ORIGEN codeil). The complete sets of sensitivity
coefficlents for the twenty actinides are calculated in the two 1000 MWe
fast reactors leading with Pu fuel discharged from BWR and that from the
blanket of FBR. From these sensitivity analyses, the order of priorities

among nuclear data of the actinides is also discussed qualitatively,

2. A Mathematical Method for Sensitivity Analysis

A comprehensive code "EIGENS'" has been developed for semsitivity
analyses of actinide production and depletion in various power reactorslz)
In this code, sensitivity coefficients for the production of actinide are
calculated by solving nuclide chain equations and their adjoint equations
by means of the eigenvalue method and then by combining these solutions
with the time—depeﬁdent generalized perturbation technique.

The sensitivity coefficient of the i'th nuclide detected at the final
time tf due to the variation of the k-type nuclear parameter of the j'th

nuclide can be expressed by

I i S
1,3, Ni(tf) “9Xj5,k t=tg

X N JA, . tntl
Ik T T __&JJJE.I \ N; i n(t)Nj n(t)dt, (1)

NiCted noo pek 2%k oy

where tg = 0 is an initial time and ty,; = tf, the final time
and, Az,j,n ; transmutation matrix element,
Ny (tg) ; real density of the i'th nuclide at time 'tf,

Nj’n(t); real density of the j'th nuclide at time t in the n'th

time interwval,
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among nuclear data of the actinides is also discussed qualitatively,

2. A Mathematical Method for Sensitivity Analysis

A comprehensive code "EIGENS" has been developed for semsitivity
analyses of actinide production and depletion in various power reactorslz)
In this code, sensitivity coefficients for the production of actinide are
calculated by solving nuclide chain equations and their adjoint equations
by means of the eigenvalue method and then by combining these solutions
with the time-dependent generalized perturbation technique.

The sensitivity coefficient of the i'th nuclide detected at the final
time tf due to the variation of the k-type nuclear parameter of the j'th

nuclide can be expressed by

N g M
L.k Ni(tr) “oXy,k’t=tg

SR BNy (0N (D), (1

Ni(ee) o gek 2%,k

tn

where tg = 0 is an initial time and ty,) = tf, the final time
and, Az,j,n ; transmutation matrix element,
Nj(tg) ; real density of the i'th nuclide at time -tf,
Nj,n(t)5 real density of the j'th nuclide at time t in the n'th

time interval,
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Nz ; n(t); importance of the £'th nuclide at time t contributing
2y B
to the detection of the i'th nuclide at time tg,

X,k ; cross section or decay constant of the j'th nuclide.

The real density of the nuclide is described by

dN, ()

—ar " AnNn(t) R (2)
where An is a nuclear transmutation matrix in the n'th time interval.
Then, eigenvalues and eigenvectors can be obtained from

(1) _ i '
ALS) =g oY . (3)

Usiﬁg these eigenvalues Ai,n and eigenvectors Cél) the real density of

;]

the nuclide can be expressed in terms of

Na(t) = 7 Ag ncéi)eli,n(t-tn)
i s

+ I [A4 ’n(ar(lj)cos (t-tq) - br(lj)s:in 84,n(t-ty))
J

B3 ,n

(1)

] as (-
+ Aj+k,n(.br(1‘-] )cos Bj _n(t'tn) + ap”sin 84 ,n(,t—tn))]eall ,n(. tn) )

(bpgy 2 t 2 tn). (&)

where complex eigenﬁalues and eigenvectors are denoted by %5 .n + iBj,n
and aéj) * ibéJ), respectively. The coefficients Ai n, A5 n and Aj+k,n

are determined by the condition
Nn(tn) = Nn_l(tn) y (5)

where Ny(tg) is the initial condition for the real density,

The adjoint function of the nuclide is also described by

dNZ (t)

T - A | ©

T . . y ' :
where A, is the transposed matrix of A,. This equation can be, of course,
derived from the importance conservation. The adjoint vectors are cal-

" culated from
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* Y&
Aﬁcéi? = Ai,ncéi) . (7)

Then, the adjoint function of the nuclide can be expressed in terms of

IS IECRR CORTICES
’ i s >

R e *. .
+3 [A’Jf"h’n(aéJ) cos By, (tnt1-t) — biIsing; n(Ensg-t))
J .

* .k -\
+ ALy n,a b8V c0s 85 (i) + 2’5108y o (tar1-6))]

. %g,nltoma-t) 5 (pyg 2 € 2 tn) (8)

where complex eigenvalues and eigenvectoers are denoted by a4 n * 1By n

Ly % * .
and aéj) * 1béj) , respectively. The coefficients A;,h,n, A;,h,n and

A§+k,h,n are also determined by the condition

® % . .
Nh,n(tn+l) = Nh,n+l(tn+l)s (9

* y 3 * -
where Nh,N(tN+1) = N(tg) is the final condition for the adJ01nt function,
From Eqs. (2) and (5) or Eqs, (4) and (8), the importance comserva-

tion condition can be obtained
* T *T '
Ny, n(ON; (1) = N n(EeINy(eg) = const. (10)

This relation can be utilized to chéck the validity of numerical calcula-

tions and also to understand the physical meaning of the importance function,

3. Applicability of Eigenvalue Method to Solving Nuclide Chain Equations

The decay scheme of the actinides is shown in Fig. 1. The nuclear
transmutations of the nuclides due to neutron absorption and radioactive
decay are both included, so that there are some complex and cyclic chains,
The formation and disappearaﬁce of the nuclides can be described by a
simultaneous syétem of linear, homogeneous, first-order differential
equations with constant coefficients, which is expressed in the matrix
form as given by Eq. (2). 7 .

There are three ﬁethods for solving the above nuclide chain'equations,

that is, Baterman's methods, matrix exponential method and eigenvalue
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cD*

Ta(i)*
Ancé 2 Ai,n n _ ()

Then, the adjoint function of the nuclide can be expressed in terms of

NE o(8) = & Ai,h,ncéi)*eki,n(tn+l't)

AT 3 *
+ 2 [A;.h,n(at(lj) cos B4 n(tpt1-t) - b{3)5in Bi,n(tns1-t))

’ * ] s yok - IRY J
+ Aj_!_k,h,n(,br(l‘])cos B3 ,n(,tn.,.l-t) + ang)sin Bj ,n(_tn.,.l-t))]

. %f,nltat1-t) o (tpy 2 € 2 tg) (8)

where complex eigenvalues and eigenvectors are denoted by aj,n * iBj,n
(%,
n B .
A§+k,h,n are also determined by the conditiom

: * .
and a ibéj) , respectively. The coefficients Ai,h,n, A;,h,n and

® % '
Nh,n(tn-l-l) = Nh,n+l(tn+l)’ (2)

* ! - ’ '3
where Np y(ty4;) = h(tg) is the final condition for the adjoint function.
From Eqs. (2) and (5) or Eqs, (4) and (8), the importance conserva-

tion condition can be obtained
% T ' *T
Nh,n(t)Nn(t) = Nh,N(tf)NN(tf) = const. {(10)

This relation can be utilized to check the walidity of numerical calcula-

tions and also to understand the physical meaning of the importance function.

3. ‘Applicability of Eigenvalue Method to Solving Nuclide Chain Equations

The decay scheme of the actinides is shown in Fig. 1. The nuclear
transmutations of the nuclides due to neutron absorption and radioactive
decay are both included, so that there are some complex and cyclic chains,
The formation and disappearance of the nuclides can be described by a
simultaneous syétem of linear, homogeneous, first-order diffefential
equations with constant coefficients, which is expressed in the matrix
form as given by Eq. (2). ) _

There are three methods for solving the above nuélide chain equations,

that is, Baterman'’s methods, matrix exponential method and eigenvalue
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method., The method of ﬁateman-has been widely used to solve the system
of equatioﬁs whose matrix of the nuclear transmutation coéfficient is
triangular. It is, therefore, very difficult te deal with the cyclié
chain accurately, which consists of four (m,y) reactions, two B decay and
one o decay chains as seen in Fig, 1. Recently, the method of Bateman
has been slightly modified by K. Tasakal3) so that the cyclic chain can
be dealt with approximately. The matrix exponential method is employed
in the ORIGEN code but it is limited by storage that is required to
generate the matrix exponential series. While, the analytical treatment
by the eigenvalue method becomes very simple for both real and adjoint
equations, It is, however, véry difficult to obtain accurately eigenvalues
and eigenvectors of the nuclear transmutation matrix when eigenvalues of’
the system of nuclide chain equations are widely separated. '

The present calqulations are made for the two 1000 MWe fast reactors
loading with Pu fuel discharged from BWR and from blanket of FBR. The
physics parameters of two fast reactors. are given in Table 1. The decay
constants and one-greoup microscopic cross sections of the actinides are
taken from those for IMFBR storaged in the ORIGEN code. These values are
given in Table 2.

Figure 1 shows that the half-life of the actinides ranges from 23.5
min. of 233U to 4.15 x 107 v. of 238y, each of which corresponds to the
decay constant of 4.92 x 107% and 4.87 x 10718, respectively. The matrix
elements of transmutation coefficients are shown in Fig. 2 where these
elements are distributed in the neighbourhood of the diagonal element
except for the o-decay terms. This fact indicates that eigenvalues are
approximately determined by the values of the diagonal elements. The
value of the diagonal element consists of both decay constant and neutron
absorption. In general, the neutron absorption term covers over the small
decay constant or long half-life, so that only the nuclide with short half-
life makes it difficult to obtain accurate eigenvalues. Three nuclides
239y, 243py and 24%Am are omitted and the 22 nuclides from 235y to 2%5cm
are taken into consideration in the present calculations.

The eigenvélues of the matrix of nuclide chain equations for the core
and blanket of the 1000 MWe fast reactors (Pu fuel from BWR) are given in
Table 3. These eigenvalues are distributed from —1.20; x 107° to
-1.885 x 10-2 in the core and slightly wider range in the blanket. The

largest eigenvalue is nearly equal to the value of the diagonal element
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corresponding to 2%2pn whose half life is the shortest in the 22 actinides.
The smallest'one, of course, corresponds to that of 238U, There are two
sets of complex eigenvalues which arise from two kinds of cyclic chains as
shown in Fig. 3. These feedback terms cannot be treated exactly by the
method of Bateman and the appearance of such terms results from a transi-
tion matrix that is not triangular.

Three tests were made to examine the accuracy of eigenvalues obtained
in the present calculations. The first is to compare directly eigenvalues
obtained by the present code with those obtained by the EISTACJT codelq).
The second is to calculate the maximum value of the relative residual of
eigenvalue equationsl“). The satisfactory results are obtained from both
investigations, The third is to compare the concentrations of actinides
during irradiation and cooling calculated by the present code with those
by the ORIGEN code. These results calculated for the core of 1000 Mwe
fast reactors with Pu fuel from BWR and from blanekt of FBR are shown in
Tables 4 and 5, respectively. It is seen from these tables that the
difference between both results is very small and within about 0,5 Z,
-Thus, the eigenvalue method is well appliqable in solving the nuclide
chain equation and its adjoint equatiom,

The concentrations of actinides during irradiation for 2 years in
the core of the 1000 MWe fast reactor (Pu fuel from BWR) and cooling for
180 days are shown in Fig. 4, Furthermore, importance functions of the
actinides are shown 1in Figs. 5.1 ~ 5.7, For example, Fig. 5.1 shows the
importance functions of 235y, 236Np and 23%U contributing to the detection
of the nuclide 238U at the final time t. In the figure, the nuclide 235y
contributes to the production of the nuclide 236y through only neutron
capture process, so that its contribution becomes zero in the cooling
period. While, the nuclide 236Np contributes to the production of the
nuclide 236y through the B-decay and (n,2n) processes., The fraction of
0.43 of the B-decay yields the nuclide 238y directly. From Fig. 1, it is
apparent that most of the nuclides contribute to the production of the
nuclides 236y through various processes but their contribution are very

small and not shown in Fig. 5.1.

4. Sensitivity Coefficients and Priority of Nuclear Data

The physical processes relating to the formation and.disappearance of

the actinides can be understood qualitatively from thelr decay scheme,
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“Thus, the eigenvalue method is well applicable in solving the nuclide
chain equation and its adjoint equatiom,

The concentrations of actinides during irradiation for 2 years in
the core of the 1000 MWe fast reactor (Pu fuel from BWR) and cooling for
180 days are shown in Fig. 4, Furthermore, importance functions of the
actinides are shown 1n Figs. 5.1 ~ 5.7, For example, Fig. 5.1 shows the
importance functions of 235U, 236Np and 236y contributing to the detection
of the nuclide 238U at the final time tg. In the figure, the nuclide 235y
contributes to the production of the nuclide 235U through only neutron
capture process, so that its contribution becomes zero in the cooling
period. While, the nuclide 236Np contributes to the production of the
nuclide 2360 through the B-decay and (n,2n) processes. The fraction of
0.43 of the B-decay yields the nuclide 236y directly. From Fig. 1, it is
apparent that most of the nuclides contribute to the production of the
nuclides 238y through various processes but their contribution are very

small and not shown in Fig. 5.1.

4., Sensitivity Coefficients and Priority of Nuclear Data

The physical processes relating te the formation and'disappearance of

the actinides can be understood qualitatively from their decay scheme.
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However, the sensitivity analysis is needed to know quantitatively the

cross sections and decay constants which are important for estimating the

actinide production and depletion in thé power reactor’. The'completéusets
of sensitivity coefficients for the 22 actinides were tabulated for the
two 1000 MWe fast reactors (Pu fuel from BWR and that from the blanket of
FBR). In these calculatioms, one-group constants built in the ORIGEN code
were used and a constant neutron flux approximation was alsc assumed,

Under the éonstant poWer operation, it is needed to increase neutron
flux as decreasing the concentration of fissionable materials. This
variation of neutron flux is, of course, taken into consideration in the
preseﬁt code. However, the conétant neutron flux is a good -approximation
for sensitivity amalysis?), ' '

From Eq. .(1), the sensitivity coefficient is proportional to the
value of the product of nuclide density and importance integrated over
the whole time interval and the reaction rate or decay constant and -
inversely proportional to the nuclide density at the final time tf.

Furthermore, the sensitivity coefficient due to the variation of fission

" cross section 1s always negative value'since‘the nuclide disappeares by’

fission process. While, the processes other than fission induce only the
transmutation of the nuclide, so that the sensitivity coefficient becomes
positive or negative value according to the decay chain of the nuclide.

The sensitivity coefficients of the 22 actinides are calculated under
the condition that the density of the nuclide is detected at the time tf
after irradiation for 2 years in the core of 1000 MWe fast reactors and
cooling for 180 days., In the present calculation, it is assumed that half
of the fuel rods in the core are exchanged yearly by fresh fuel rods,
so that one fuel rod is irradiated for 2 years in the core 6f the reactor.
Furthermore, the cooling for 180 days of the discharged fuel is considered
as the minimum time before reprocessing of fuel,

As one of the example, the complete sets of sensitivity coefficients
for 238py are given in Tables 6 and 7. From the Table 6, it is apparent
that 238py is produced from two sources, that is, the B-decay of 2hlpy
and (ﬁ,Zn) reaction of 238g, furthermore, AB of 2%lpy, dc of 241Am, Ay Of
2420, an’zn'of 238y and oc of 237Np play an important role in the produc-

tion of 238Pu. . The complete sets of seﬁsitivity coefficients for 20

. actinides calculated for the core of the two 1000 MWe fast reéctors (Pu

fuel from BWR and that from the blanket from FBR) are given in Tables
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of Appendix,

The sensitivity coefficients for the 12 nuclides, 236y, 237xp, 238py,
241py, 242py, 241pm, 242pn 2u43pn  2%2¢y, 243cm, 2%%Cm and 245cm are
shown in Figs, 6.1 «~ 6.12, From these figures, the effect of nuclear data
on the actinide production and depletion in fast reactors can be understood
more easily. These results show that the importance of each of the nucleér
data depends strongly on the characteristics of the reactor. Furthermore,
the sensitivity'coefficients due to the variation of capture cross sections
are very large as compared with those due to the variation of fission cross
sections, The effects of ap 2n of 238y, Ag of 24%lpy and Ay of 2%2¢m are
also very large. '

To obtain more useful information, a matrix is constructed by
arranging in column the actinides other than charged fuel in decreasing
order of production and arranging in row the nuclear data in decreasing
order of sensitivity coefficient. The matrices constructed for the two
1000 MWe fast reactors are shown in Tables 8 and 9. Then, it is possible
that the smaller the number of columns and rows in the matrix, the higher
. becomes the priority of cross section or decay constant.

Reliabilities of the 235U, 236U, 238ﬁ, 239Pu, 240py and 2%lPu cross
sections are now sufficiently highl), so that higher priorities should be
given to decay constants of 24lpy and 2%2Cm, capture cross sections of
237Np, 241am, 2%3Am and 2“2Pu, and fission cross sections of 237Np, 2%lAm,
242mpm and 2%2py, To obtain more quantitative information, it is necessary
to solve a non-linear optimization problem which leads to the required

accuracy of each of the nuclear data,

5. Ceonclusion

Sensitivity analyses have been made for the actinide production and
depletion in the two 1000 MWe fast reactors loading with Pu fuel discharged
from BWR and that from the blanket of FER, The conclusions drawn from the

present study can be summarized as follows:

(1) The elgenvalue-method is well applicable to solving the nuclide
chain equation and its adjoint equation, and cyclic chains in the
decay scheme of the actinides can be interpreted by means of complex
eigenvalueé. )

"(2) The mathematical method for calculating sensitivity coefficients in

the nuclide field is refined and simplified by combining the time-
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of Appendix,

The sensitivity coefficients for the 12 nueclides, 236y, 237yp, 238py,
2ulpy, 242py  24lpm  242Wap 243py  242cn, 243cm, 2%4Cm and 24500 are
shown in Figs. 6.1 ~ 6,12, From these figures, the effect of nuclear data
on the actinide production and depletion in fast reactors can be understood
more easily. These results show that the importance of each of the nuclear
data depends strongly on the characteristics of the reactor. Furthermore,
the sensitivity coefficients due to the variation of capture cross sections
are very large as compared with those due to the variation of fission cross
sections, The effects of On,2n of 238U, Ag of 241lpy and Ay of 2%2¢m are

also very large.

To obtain more useful information, a matrix is comstructed by
arranging in column the actinides other than charged fuel in decreasing
order of production and arranging in row the nyclear data in decreasing
order of sensitivity coefficient. The matrices constructed for the two
1000 MWe fast reactors are shown in Tables 8 and 9. Then, it is possible
that the smaller the number of columns and rows in the matrix, the higher
. becomes the priority of cross section or decay constant.

Reliabilities of the 235y, 236y, 238y, 23%y, 240py and 2%!Pu cross
sections are now sufficiently highl), so that higher priorities should be
given to decay constants of 241py and 2%2Cm, capture cross sections of
237xp, 24%1am, 2%3Am and 2%?Pu, and fission cross sections of 237Np, “Y%lam,
242mpm and 2%2pu, To obtain more quantitative information, it is necessary
to solve a non-linear optimization problem which leads to the required

accuracy of each of the nuclear data,

5. Conclusion

Sensitivity analyses have been made for the actinide production and
depletion in the two 1000 MWe fast reactors loading with Pu fuel discharged
from BWR and that from the blanket of FBR, The conclusions drawn from the

present study can be summarized as follows:

(1) ~The eigenvalue-method is well applicable to solving the nuclide
chain equation and its adjoint equation, and cyclic chains in the
decay scheme of the actinides can be interpreted by means of complex
eigenvalueé. .

'(2) The mathematical method for calculating semnsitivity coefficients in

the nuclide field is refined and simplified by combining the time-
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dependent generalizéd perturbation technique with the eigenvalue-
method.

(3) Sensitivity coefficients for the actinide production and depletion
in the 1000 MWe fast reactors are strongly dependent on the type
of Pu fuel used, that is, Pu fuel from BWR or Pu fuel from the
blanket of FBR. Furthermore, sensitivity coefficients due to the
variation of capture cross sections of most of the actinides,
an,2n Of 238y, g of 2%1Pu and Ay of 2%2Cm are very large.

(4) Sensitivity analyses of the two 1000 MWe fast reactors show that
decay constants of 2“4!Pu and 2%2Cn, capture cross sections of 237Np,
241 Am, 243am and 2%2py, and fission cross sections of 237Np, 242py,
241Am and 2%2MAm should be accorded higher priority.

From the present study, it seems to be needed to reexamine the nuclear
data of all of the actinides including major actinides from the viewpoint
of the actinide production and depletion since sensitivity coefficients
relevant to capture cross sections of 239y, 240py and 241py, and fission

cross section of 2"1Pu are unexpectedly large,
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dependent generalized perturbation technique with the eigenvalue-
metho&.

Sensitivity coefficients for the actinide production and depletion
in the 1000 MWe fast reactors are strongly dependent on the type

of Pu fuel used, that is, Pu fuel from BWR or Pu fuel from the
blanket of FBR. Furthermore, sensitivity coefficients due to the
variation of capture cross sections of most of the actinides,

on,2n of 238y, Ag of 24lpy and Ay Of 242Cm are very large.
Sensitivity analyses of the two 1000 MWe fast reactors show that
decay constants of 24%1py and 25420, capture cross sections of 237Np,
241 Am, 243am and 2L‘zlf’u, and fission cross sections of 237Np, 2“2Pu,
2%1pm and 2%2%Am should be accorded higher priority.

From the present study, it seems to be needed to reexamine the nuclear

data of all of the actinides including major actinides from the viewpoint

of the actinide production and depletion since sensitivity coefficients

relevant to capture cross sections of 239Pu, 240py and 2"’1Pu, and fission

cross section of 2%1Py are unexpectedly large.
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Table 1 Physics Parameters of 1000 MWe Fast Reactors {from K. Tasaka)
Items LMFER CORE . Blanket
(Pu from BWR) | (Pu from BL.)
Thermal power (MW) 2,118 2,118 297
Electricity power (MWe) 877 877 123
Volume  (£) 3,663 3,663 7,160
Power density (W/em3) 578 578 41.5
Specific power (W/g) 138 138 8.3
Neutron flux(n/cm?-sec) 5.54 x 1013 5.54 x 1013 1.66 x 107°
Bumup time  (yr) 2.0 2.0 3.0
Burnup  (MWD/t) 10,000 © 10,000 7,000
Start-up fuel inventory
U-235 (kg) 32.6 - 33.8 93.5
U-238 (kg) 10,954 11,374 31,466
Total U (kg) 10,987 11,408 31,560
Pu~239 (kg) 1,520 * 2,052 ** 0.0
Pu-240 (kg) 666 108 0.0
Pu-241 (kg) 318 0 0.0
Pu-242 (kg) 83.6 0 0.0
Total Pu " (kg) 2,588 2,160 0.0

* Pu-239/Pu-240/Pu-241/Pu-242
*% Pu-239/Pu~240/Pu-241/Pu-242

= 58.7/25.7/12.3/3.2 (w/o0)
= 95,0/5.0/0.0/0.0 (w/o)
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Table 2 Decay constant and one-—group microscopic cross section
of actinides for LMFBR storaged in ORIGEN code

Decay One-group cross section (barns)
No. Nuclide constant
(sec™ D) Fission | Capture {(n, 2n)
1 U-235 3.09 (-17)* 2.03 0.566 | 1.12 (-3)
2 U-236 9.19 (~16) 0.166 0.663 | 4.88 (=4)
3 U-237 1.19 (- 6) 1.82 0.410
4 U-238 4,87 (-18) 0.0428 | 0.296 1.53 (~3)
5 | Np-236 8,75 (- 6) 3,15 0.359
6 | wp-237 1.03 (-14) 0.360 0,765 9.75 (-5)
7 | Np-238 3.82 (- 6) 3.10 0.360
8 Np-239 3.41 (- 6) 0.360 | 0.828
9 | Pu-236 7.71 (= 9) 1.40 0.220
10 | Pu-238 2.47 (-10) 1.38 0.224 | 1.95 (-4)
11 | Pu-239 9,00 (-13) 1.85 0.503 | 2.00 (-4)
12 | Pu-240 3,25 (=12) 0,354 0.415 | 5.10 (-4)
13 | Pu-241 | 1.50 (- 9 2.49 0.432 2,10 (-3)
14 | Pu-242 5.80 (-14) 0.278 0.342 | 5.60 (-4)
15 | Am-241 5.07 (-11) 0.463 0.990 3.75 (=5)
16 | Am-242m 1.45 (-10) 1.83 0.403 | 1.39 (-3)
17 | Am-242 1.20 (- 5) 1.83 0.403 | 1.39 (-3)
18 | Am-243 2.87 (-12) 0.273 0.555
19 | Cm=242 4,92 (- 8) 0.420 0,380
20 | Cm-243 6.86 (-10) 0.320 0.400 3,75 (-4)
21 | cm-244 1.21 (- 9) 0.412 0.373
22 Cm=245 2.66 (-12) 2.45 0.400

% 3.09(-17) = 3.09 x 1077

g
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Table 3 Eigenvalues of the coefficient matrix of basic equations
for core and blanket of 1000 MWe LMFBR (Pu fuel from BWR)

No. of Core (5.54 x 10'°n/cm?sec) Blanket (1.66 x 10'°n/cm®sec)
eigen= - i Imagina art
values Real %:;t“l) Imaglnaizegfgg Real %::E" ) g fzez_r)
1 -1.2012 (-5)% -1.2004 (=5)
2 -8.7694 (-6) -8.7558 (-6)
3 ~3.8392 (-6) -3.8257 (-6)
4 ~3.4166 (-6) | | -3.4120 (-6)
5 | -1.2024 (-6) -1.1937 (-6)
6 -5.3632 (-8) -5.0528 (-8)
7 ~1.7689 (-8) ~1.0399 (-8)
8 -1.6685 (-8) -6.3518 (-9)
9 ~1.5792 (-8) | -4.7337 (-9)
10 -1.4389 (~8) , ~4,3114 (-9)
11 -1.3104 (-8) ~3.9303 (-9)
12 -1.2527 (-8) -3.8660 (-9)
13 ~8.6025 (-9) 1.2790 (-10) -2.7317 (-9) 1.3576 (-10)
14 -8.6025 (<9) | -1.2790 (-10) | -2.7317 (-9) | ~-1.3576 (~10)
15 ~6.2352 (~9) ~2.4390 (-9)
16 -6.0538 {-9) -1.8921 (-9)
17 -4.6780 (-9) -1.8694 (-9)
18 -4.4179 (=9) | 1.1365 (=9) | -1.3952 (-9) 3.6310 (-10)
19 -4.4179 (-9) | -1.1365 (-9) -1.3952 (-9) | -3.6310 (-10)
20 -4.3168 (~9) -1.2933 (-9) |
21 -2.9310 (-9) -8.3638 (-10)
22 ~1.8854 (-9) -5.6494 (~10)

® =1,2012 (-5) = -1.2012 x 10™°
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Fig. 1 Decay scheme of actinides
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(a) The first cyclic chain _ {b) The second cyclic chain

Fig. 3 The two kinds of complex eigenvalues which
arise from the two cyclic chains
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Fig. 4 The concentration of the actinides during irradiaticon
for two years in the 1000 MWe fast reactor (Pu fuel
from BWR) and cooling for 180 days.
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Appendix

The complete set of sensitivity coefficients for the 20 actinides
calculated for the core of the two 1000 MWe fast reactors (Pu fuel from
BWR. and that from the blanket of FBR) are given in 40 Tables. The 20
actinides are 235y, 236y, 237y, 238y, 237y, 239yp, 236py, 238py 239y,
240py  2ilpy  242py 24l 22mpn  242pn  243pn  242en  243cm) 24
and **°Cm., While, the sensitivity coefficients for the two nuclides 236Np
and-238Np set equal to zero since the concentrations of these nuclides

become zero during the cooling of 180 days.
in the tables, irradiation 910 days means practically irradiation of 730 days

and cooling of 180 days.



COMPLETE

REACTOR

NUCL IRES
H=235
=236
U=237
U-2345
NP=236
MNPe237
NP=Z30
NP2 3y
PU=236
Pi=2348
Piie 239
Fl=240
PU=241
Fil-242
AM=24]
Arm242M
Abfm 24 2
AM- 2475
CM=247
(M=243
CM=244
CM=245

COMELETF
REACTOR

MUCLTDES
-235
U=23%
U=-237
=238
Mip=236
NP=237
S NE=2348
NP=234
FU=2238
FlU=27%8
Pu=z3y
PU=240
Pl=241
PU-242
AM=ga]
AR =GN
QM_;\QK\

CMe 264
(=28

COMPLETE
REACTOR

NUCLIDES
U=-235
U=236
u=237
U=234

NP-236
NP=237
NP=233
NP=239
PU=236
Pri=238
PU=239
PU=-240
PU=241
Py=242
AM=241
AM=242M
AM=242
AM=243
CM=247
CM=2473
CHM=244
CM=245

SET OF  SENSITIVI

b, Dy RLD=10
-4 5T7720=08
(S
=2L.EN25, =13
[

=1 82150=172
[

C c
Jdeien

c
L X

121 an=-04
(:

(

5. 0042010
£.34690-07
A LAQTO-1R
SET  OF SENSITIVI

DECRY (ALPRRD
=1.R9850~14
=T,15430=13
G
-5,41340=12
Gaid
-9,83720~-15
n.i

Q.0
=5.G2T80=26
—b,2763D=1D
=1.2382n-06
=3,%96000-05
9.9384n=n1
5,.94300=12
?.78820-11
0,6

L.C
7,.4296u=09
A.00a4=08
3.£3830=09
3.77230=06
1.27920-0#
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DRCAY (B TAD

3,0

3045 20=07
3,0
1.929%0=-04
n,U
=1,3é47p=10
2.3T00n-05
0.0

-1-17;2; 07
a,.U

F.3

A, HT540=12
1ohuk =10

TYRE FAsT SEACTOR L PU FROM

TCOEFFICTENTS  FUR U=235

=3, 03830=0]1
=7.2061n-02
=1,ed92eN=08
=1.n7250=-0%
“1.77197=-n3
“3,.526%0=07
-0, 39060=-11
=1.39200-08

YL L6ELD=-25
-3,6%130-09
-2.124¢0=03
-7 8H910-03
-1, 6684006
~1.5%073in~08
-2 ,20kan=09
-5.52300=11
~2,l8u20=11

TYRE FAST WEACTOR ( Pu FROM Bwk ) IRRADJATION
DECAY (ALPHA) DECAY (RETA) FISSION CAPTURE
=2.42190=09 .0 -7 066 TD=01 -1.970¢10=-01
-6 ,63020=13 0.0 -3,23090=07 =1.8452D=06
0,0 3,64210=10 -2.1782p-10 9.0395D=10
-7.79920=15 0.0 v1,36290-05 1.9677Dp=03
0,0 8,95130=13 -2, 80050=-13 -z.7312D=14
=3, B4290=15 0.0 ) -T.441n0b+~10 2.4454D=08
0.0 -1.6123h-10 -1.12010=10 6.0229D«10
[N 9.90510-06 -1,19750=06 ~2.7541kp06
~1.0G133n~75 0.0 =1l .02047=2% -1.61130=2%
-2 43560=10 0.0 - 7.72770-09 T.4297n=08
BLanHEn=)3 0,0 -1.8132p~03 =4 ,9289D=N4
£,15330-07 1.9 -3, T9890=08 ~4.1525n=08
2.56400 =12 4, 49070=N8 ~7.3923p=-09 -1,0237D=09
2 ;wsb'-!l 0.0 =5, 4625011 L.6760p=-09
9,0 “1.4%860=-09 4,7425D=08
“1.934kn=11 -1,.8950N=12 l.BDalp=-12
G, 2.5177u-10 =3.5329)-11 =93.3758D-12
1. 0.0 »5,1961D~11 =1,01A80p=10 ~
7. 9,0 “R,9709N=-10 5,8385D=-10
1. 0.0 =3,49940=11 -4.3743p=11
3.’910? 17 ] =3.53%8R0=-14 -8.6536D=14
3.966p0~1y n.0 =3, 57961=19 =5, A443n=-20
SET  wF SEMSITIVITY COLFFICIEYTS  FOR =236
TYPE Fasl =FEACTOK € #il FROM SWR 2 [RHACTATION
e CAY LALPHAS FISSTON CABTURE

#,.7315p=-01
-1,.2609D=01
-1.5706n-08

2,335%50-03
~2.01940=09
=7.33R0D-07

4.68080=10
=3.20150=04
1.825Tn=-26

4, 33610=08

B.0G2HRp=03
=3 2g6/0-03
P, 16T00=07

RL.2TI0D~07

2.18R5p=n8

5.18260-10

l.4235n=11

0,0 =1,45950~08 6.1el4p=07
2.0 =4  A3030~10 1.26872n=09
U.0 ~3,.239%0-11 1,01%6p-09
0.0 =2,175950-08 ~1.9696D=08
0.4 -8 .5584D=16 =T .4424D=17
TY CUFFFICIFNTS  FUR 1J=237
Gwet ) [READ[ATJON
DECAY (BETAY c185[0N CAPTURE
0.7 -6.9031D=06 20115005
0.0 =5 00230=07 1.99280=05%
~1,00420+09 =1.32620=-06 -2.9410D=07
0.1 -6, 8814D=05 1.59430-07
1.1l80p-12 =3.9880D=-13 -4,5335D=14
0.5 -1,9164N0=09 3.6580D=-08
=A,39510=10 —3,9{09p=10 2.9198D0~09
2.17960= L4 95D=06 =2,17940=05
6.0 -c .02 T8D=26 -7.9479D-27
0.0 =1,9426D=08 7.4837n=07
0.0 =l.4479D-02 6.9607D=02
fald =2 4346002 3.45400=-01
-5 _94807=22 -6 7220p=01 -1.1713D=01
Ge0 -3,.50030a06 ~4.6154n=07
0,0 »1.0?54p-'i 2.8625D0=07
1.0296n=10 L24520=10 2.34630-09
1.67901=09 -2 5645h=10 4,4552n=11

0.n
0.0
0.0
0,0

wf AFY9TO=08
-2.26320=09
=1.42300=~10
~1.1043D=07
-2.33240-09

_.34 —

3.6893)=06
£.2216D=09
4,79790-09
-8,61860=08
=3.9060p=10

9LODAYS

9100DAYS

GlODAYS

SIG=NZN
«3.8989D=04
2.1600D=05
0.0 - .
-4,61550-0T
0.0 ]
1.2101D-19
Ga0
0.0
00

S.D,0-

=1.90312p=07
2.38530=07
T.86590p=11
4.1900D~13
0.0
3,9120D0=14

=2.74C00=14
0.0

4.0 ‘
~2.1554D=13
0.0
0,0

SIG=NZM
-1,67630=04
=8.73210-05

0.0
T.93010=086

-2.24890=07
-3,8902p-06
5,90180=04
1.015605=10
0.0
2.20540=14
-1.4070D=16
0.0
0.0
-3.02250-16
0,0
8.0

sIG=N2ZN
=3,8123D0~0%
=-1,98170=0%
0.0
1.32830=04
0.0

2 0n560=10

o0 O(.J
D JO

=1.5349n=-06
-3,3229D=-05
-5,1850p~06
6,6556D=-05
G.0
1,2326D=-13
=-1.83370=13
0.0
G.0
-1.29480-13
G.0
0.0
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COMPLETE  SET  OF SENSITIVITY COEFFICIENTS FOR (=238
| REACTOR TyPE FAST REACTOLR ¢ PU FRQM BwR ) IRRADIATION  910DAYS
NUCL IDES DECAY CALPHAY . DECAY(RETA) FISSION CAPTURE S1G=N2ZN
U-235 -5,39860=17 0.0 ~1,9634D=08 8.62360=-08 -1,0833D-11
=236 -1.,91880:=15 0.C ~1.3418p=09 #.97570~08 -%,3961p=12
=237 C.U ~1.0707-06 ~5.07180=09 1.0936p=06 0,0
=238 =3,5290n-10 0.0 ~1.49550=02 ~1,03430.01 -5.3361D=04
NP=236 0.0 3,70000-15 -9,5331D-16 -1.1207D-16 .0
NP=237 =T.5255n=20 g.0 —l.4972n=14 -3,06850-14 4,9673p~13
NP=238 D0 ~3.29520=18 -1.2211D=18 1.1124D=17 0.0
NPw239 C.G 1.¢65570=12 ~4.9192p=14 -1,1314p~13 0.0
PU=236 T, 05400=30 0.0 7.09510=30 1.1151p=30 0.0
Pl=238 =1.584A0-18 o,n -4 .90460-17 7.5138D=-16 D0
PU=239 B,7823b=11 0.0 ~7,5898D=11 4,3292p=-10 -8, 0B460=15
PuU=240 2.71560=09 0,0 -1.4680p=10 9.7566D=10 -2.0195p~-13
PU=-241 8,81890=11 ~1,6710n~=10 -2.54550=N9  B,644dp=0% -1,8108D-12
PU=242 4.1450n=03 0.0 ~2.,2043D0=09 ~2.71170=0% -4.2393Dp-12
AM=241 =3,591nM=14 0el -4,93540=17 9.9138p~11 0.0
474=2 42 0.0 5,85010=14 -8.546TD=1% -1.87700=15 1.6834p-16
AM=242 0.0 3,2{460-13 -9,23020=14 ~2.0326n=14% -6,4461D-17
AM=243 2.19420=17 0,0 ~1,845505=16 1.1633D-14 0.0
Cu=2432 2,55%220=16 Uali -5,44710-18 1.5269n=17 e,0
CM=243 8.96B00,~18 G.U ~2.89%6p-19 1.0755D=17 -2.6337p=22
Crim 244 1.18690-14 0.0 -2.75730=16 -7.4412D-16 0.0
CHM=245 5.5118D=18 a.u “6.8507D=19 ~1.1185p-1% n.0
COMELETE  SET  CF. SENSITIVITY COFFFICIENTS FOR Np=237
RFEACTOR  TywE FaST REACTOR ( PU FROM BwR ) IRRADIATION  9L10BAYS
NUCLIDES BECAY (ALPHAY DECAY {3ETA) F13S]0N CAPTURE S§1G=N2N
U=235 “5.cTuhid=11 7.9 =1,9204D=02 R.41190=02 ~1,0595D-05
=236 =1.6850n=0% 0. . ~1.31810-03 3.4536D-02 =5.2947D~06
! y-237 0.0 4.91283-03 -K.2255D=03 ~1.8525D=03 u,0 .
! U-238 1 4447010 0.9 -7.0340p-03 -4 ,85590-02 5.59270-01
i NP-236 0.0 1.20170=10 -%,7966D=10 3.3519p-09 0.0
; NP-237 -4 ,51970=07 0.9 -5.6570D=02 =1.20210-01 -1.48260=05
! NP=2338 0.0 =3.039€0=12 -1.3994D.12 3-2334p-~11 0,0
: NP-23% 0.C 1,63770=05 =3,2343p=-08 -1,2039D0-07 0.0
PU=-236 7.75850=27 ity 7.43500-27 S 1.2312p=27 8,0
Pli-238 =1.8772p-17 o -5,8103p-11 B_6284D-10 0.0
PU=239 2, £3770-05 0.0 -3, 0654005 4. 45050-04 -8,58640=09
TPLU=240 2.59530=03 0,0 ~1.5149p-04 1,0033p~03 -2.,08100=07
Fij=241 9, 46TAD=05 8.03820-03 -2.55090=03 —4.4253n=04 -1,B076D=06
PuU=242 1.46330-08 g.9 ~T.1824D-09 4.69956D=09 2.0724D=07
An=241 8,30690-03 0.0 -5.06870=04 -1.0838p=03 0,0
BMe2 420 0.0 -4 ,51563=11 -3.1926D-09 =6,96920-10 2.3011p-08
AM=247 0.t =5.73400-10 =1.06899D=-12 6.,304Tp-14 5,8091D-10
AM=243 3.0921n=11 ey =Z2.10%4p=30 1,3072D=08 0.0
C4-242 2.94030-10 0.0 =6,50900=12 1.7954p-11 - 0,0
CH=243 1.08580=11 0.0 -3.5432D0-13 1.2806p-11 -3.21490~16
CH=254 1,33450=04 0.0 ~3.21950-10 -2.8313p-10 0.0
CM=245 B,33530=17 0.0 -1.16270-12 -1.8983pn-13 2.0
| COMPLETE  SFT OF SENSITIVITy COFFFICIENTS  FOR Np=239
= REACTOR  TYPFE FAST RFACTOR  #YU FROM BwWR ) IRRACTATION 910DAYS
NUCLIDES DECAY (ALPHR) DECAY (RETAY FIS5 10N CAPTURE S1G~=N2N
=235 -4,56165=21 J.U -1,66U20=-12 2.14619=11 -9.15380-16
Ua236 -1 .4T82r=16 0.0 -31.0337D-13 2.18630-11 -4,2659p=16
=237 6.0 1.9926D=11 -5.T7TeN=12 4,6684D=11 0.6
Ue238 =1.5108n-1% 0,0 -7.3556D=07 2.7770N=04 -2.55680-08
NP-236 C.0 2.89260-1T -4, 71160=21 A.6498D=19 0.0
NP=237 -5.67330-17 6,0 1.09850=-11 6,798 TD=10 -2.9724D=15 .
NP=238 (] g 362T=17 ~3,06140=-12 3.1290Nn=11 0.0
NP=23§ 0.6 -9,9993D=01 -1.61&20=07 -3,7173D=07 0.0
Pij=2 36 3,32180=25 5.0 3.2416D=25 5.25110=26 0.0
PU=238 =3.97730-32 0.0 =1.10730=10 1,6764D=09 0.0
PII=23% -2.2031D=-08 0.0 -2.50890=04 2.0223D=-03 ~2,67760-04
PU-240 =1.1131D-06 0,0 -6.71090=04 2,0664D=02 =9.,3632D=07
PU=-2641 «1,2250D=07 - =9.1117D=04  =4,8981D-02 1.8867D~Q1 =-3,97250-05
Plim242 -1,7312p=né 0.0 =4,5971p=N2 9,41110=-01 -5,88590=05
AM=241 =3,5333004 0.0 -1.T787160=04 4,03260=03 c,0
AM=242M a. =4 _1284D=05 -3,5013p=04 2,23030-03 -2.6018D=07
AM=242 0,v 4, 09790=05 =1,78940=06 4.9945p~05 -1,15470~09
AM=243- $.998¥fp-01 0.¢ =4 ,4160D-02 ~8,9772002 0.0
CM=242 &, 2279D=1C 0.0 -1,1484D-11 4.2287p-11 e,0
CM=243 2.11395=11 0.9 ~5.89870-13 3,0861D-11 -6.56580-16
CM=244 4,05020-08 6.0 -8,38410-10 -£.85870-10 0,0
(M=245 7.3179D=11 0.0 -§,3232D-12 -1.3589D-12 0.0
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COMPLETE TSET OF SENSITIVITY - COEFFICIENTS  FOR PU=236

REACTOR TYPE FAST REACTOR ( Pu FROM BwR ) [RRADIATION 510DAYS
NUCLTDES DECAY CALPHA) " DECAY(BETA) FISSION CAPTURE T §1G=N2N
: U=235 -3.1208D=-11 0.0 ~1,1358D~02 6,52010=-02 -6.2666D-06
; =236 -1,0799D=09 0.0 -7.5516D=04 6£.5887p=02 -3,0596D=06
: U=237 0.4 3.0963D-02 fs.lfaso-oam_ =1.8410D=03 . 0«0
! UY=238 -1,0282D=30 C.C =5 0061D0=03 =3,4587D=02 3.25170=01
: NP=236 0.0 3,03290=04 . 98420=03 -2.26130-04 8.0
' NP=237 -2.15300-07 0.0 .1689D=-02 -R.8588p=02 9,99990=-01
; NP-238 0.0 _-1,1l45D=12  =3.5834p=13 3,7199p-12 L
' NP=239 0.0 T.9657D~07 ~1.9589D=08 -4£.5055p-08 0,0
FU=236 -2.5694D=01 0,0 =1.3786p~01  -2,1664D=02 0.0
PU=234 -4 1242D=-13 0.0 -1,2765D-11 2.19%9p=10 0.0
Py-239 4.90590-05 0,0 «3,0431D=09 2,0073p=04 =3,2485p-09
‘ Pij=240 1,83520-03 0.0 -6, T0T8D=05 2.9788p=0% ~9,2836D-08
i PU~241 R, T73800=05 4,2666D=03 -8,9021p-04  -1,54490=04  =5,92120=07
§ PyU=242 1,.0163D~08 0.0 -1.6526D=09 1-8627p-0% 6.5422D~08
! AMw24 1 4.3599p=03 0.0 ~1.8171D-04 -3.8853D-04 8.0
| AM=24 20 o.n -8.3094D-12 -6.7318D-10 =-1.3592p=10 5.,9555D0=-09
i AM=242 0.0 =2.,0493D=-10 ~3,0230p-13 AL491KD=15 2.07870-10
{ AM=243 ©9,4363D-12 0.0 -5,2098D-11 3.7816D=09 0,0
| =242 7.2845p-11 0,0 -1.36a8p=12 4,16100-12 0.0
! CM=24 53 2.45680D=12 0.0 -6.8E83D-14 2.4262p=12 -6,36910=-17
CMaZ4 4 3.3483D-09% 0.0 S e1.T8940=11 -£,9698D-11 0.0
CM=-245 %.2175b=13 0.0 -8.40%7D=14 -1.3730p-14 c.0
COMPLETE  SFT OF SENSITIVITY COEEFLCIENTS  FUR Fl-238
HEACTOR  TyPE FAST REACTOR ¢ PU FROM Bwk 3 TRRADTATION 910DAYS
NUCLIDES DECAY (ALPHA) DECAY(RETA) FISSION CAPTURE S1G-N2N
=235 =-7.50500-12 0.0 ~?2,7315D-03 1.6027D-02 -1.5070D=06
: U-236 ~2.5921D-10 0.0 ~1.8126D=04 1.6201P-02 -7.34770=07
! U=-237 0.0 8.2235p-03 -2,06120=03 4 6425D=04 0,0
: U-238 -z 6364011 0,0 ~1.2836D=03 2.6992n-03 2.34190-01
: Np=236 0,0 -4,01220-11 ~1,2750D=10 6£.08340-10 0.0
NP=237 -5,26290=08 0.0 -1,0191p=02 2.30%1p=-01 -2.6955D0=06
NE-238 (0,0 LAE89D-06 -1,12170=03 -1.3026p-04 0,0
NP=239 I 1 1IT6D-04 -6, 70L8D=-06 -1.5414D-0% n.o
=236 -7, 3312D-24 n.0 ~1.3749D=26 -1.1589D=24 5,0
I=238 ~7.05641-03 6.0 -1.1091p=-01 =1.8003D=02 G.0
=239 1.UBT40D~05 0.0 =1.0204D-02 4.50910-03 3,3969D-02
Py=240 4, 8450004 0,0 =2.3388p=03 T7,2563D0=02 =2.0498p~06
Piie241 2.18400~05 £.9579Dp-01 ~1,7245D=01 -2.9917p-02 =1,3991D=04
P=-242 2.%892n-09 0.0 ~3.2226p=07 -2.5094D=07 1.3138p=-05
AMm2 4] 3.44350=-04 0.0 =3.68830-02 6.3460p=-01 0.0
Aotm 24 2M 0.0 4, 79220-04 =7,74h2D=05 -1,70590=05 1.3633p~-06
AM=242 0,0 1.02260-03 -5,0075D=-04 ~1.3230p-04 -4,1410D=07 -
Aitem 243 6.70510,~08 0.0 =7.0314p=09 1,34730-07 0.0
CM=242 2.4186D-01 0.0 =1.55650-02 ~1.7067D=-02 - 0.0
CM=243 -1.89055-09 0.0 -1.5066n-08 -1,872£D=08 6.2472D-07
Cm=244 1.37230=07 Calt ~2,807T4D=09 =2.2949Dp=09 0.0
CM=245 2.46760-10 0.0 ~2.7756D=11 =4.5317D=12 0.0
COMPLETE SET OF SENSITIvITY CORFFICIFNTS  FUR PU-239
REACTOR  TYPE FAST REACTOR ( Py FROM Bwflt ) IRKADTATION 310DAYS
NUCLIDES DECAY (ALPHAD DECAY (RETA) FLSS[ON CAPTURE 5IG=N2N
=235 =1.93130=16 0.U -7.02890=08 5.0333D=07 -3.87800-11
=238 ~6.594180=15 0.0 =4.57143D0=09 5.1013p~07 =1.6643D=11
J=237 0.0 1.1111n=07 ~T.827T9D~0% 2.9070D=0T 0.0
: U=238 ~8,93270-11 0.0 -4.3692D-0% 4.9097p=01 -1.46330-04
: NP-23€ 0.0 -1,2159D-15 1005D=15 1.75330=-14 0.0
i NR=237 ~1.51380=12 0.0 -2.9311D-07 8.7596D=06 -7.78130=-11
NP=238 .U =5,0160U=08 =4,1520D=08 1.9256D=07 0.0
NP=239 0.0 =-3,.7557n=04 -3,0335D-04 =£.9770D=048 0.0
PU=236 4, 44264026 0.0 4.46B89D=26 T.0225D=27 0.0
PU=238 =9,.96460=08 0.0 -3 L0843ND=N6 2.7161p=-05 0,0
PU~239 -5.4113p=05 0.0 5684D~01 =1.24200-01 =4.7552p=05
PU~240 6,91670=09 0.0 -3 BE03D=06 -3.2853p=N6 ~6,1381D-05
PyU=241 8.9804n-10_ 1,7158D=035 =3.0580p-06 ~3,95880=07 .5, 59800-09_
PU=242 3. 07172n=0C9 0.0 -3,0271D=08 7.53949=07 1,5793D=10
AM=241 2.0269n-08 0.0 ~6.248Tp=07 1,6122D=05 0.0
AM=2842M o,u 6.47153p=09 -9,1043D=10 l.167p=~09 1,.73890-11
AM=242 0.0 8,56390-08 =1, 4676p=08 =3,1974D~=09 ~1.0433p=11
AM=-243 7.9193n=07 0.0 +2, B866D=0B =5.8096p=08 0.0
CM=-242 8.9116D=06 0.0 ,7,—3 65510=07.  4,8434D-07 0.0 ‘
CM=-243 8, 03860=07 0.0 =Z.3421D=08 =2.9276p=08 -1.88880-11
CM=244 5.79440-10 0,0 ~1l.6741p=11 =-1,5154D=11 0.0
CM=245 1.9482D-15 0.0 -1,8285D=14 =2.9854p=17 0.0
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COMPLETE SET OF SENSITIVITy COEFFICIENTS FOR PyY-240
REACTOR - TYRE FAST REACTCR ¢ PU FROM BWR ) IKRADIATION  91CDAYS
NUCLIDES DECAY (ALPHA} DECAY (BETA FISSION CAPTURE 516=N2N
y=235___ =1,1356D=17 0,0 ~4,1329D=09 3,57650=-08 =2,2802D=12
U=236 -3.7841p=16 0.0 -2.6462D~10 3,6314D-08 -1.0834D=12
U=237 0.0 1,3129p-08 =6,6569D=09 3.132800=08 0.0 .
U-238 -9.98690=12 Q9,0 -4 . 86250-04 8.8208D=02% =1.6588D=0%
NP=236 6.0 « . =l.l88lk-16  =1.7319D-16& .1.1%300=25 0.0 . ..
NP=237 ~1.02830=13 0.0 =1.9910D=0% 7.58810=07 ~5.30450=12
HP=238 . 0,0 o =5,91270=09.  __ ~3.5301D=09 2.1424D=08 0,0 .. ...
NP-239 0.6 B,6549D=04 =5.3050D-05 =1.2202D=04 040
PU~236 -2,30250-26 o,o ~2,31670=26 -3,640%50=-27 0,0
PU=238 -6.63100-09 0.0 ~2.0525D=07 2.2435p=06 0.0
PU=239 -7,08430-06 0.0 -3, oeTﬁp“ozbﬂ  2.8424p-010 -8,5052D-06
PU=~240 ~2.23170-04 0.0 ~1.0417p=013  =1,2208D=015  =1.3963D=0%
. PU=241 -9,45280-11 ___ =6,1333p=06  =7.0360D-05  =5,747d5-06 . L.9578D=04
PU~242 9.3486D~10 GO . ~1.3704D=06 4,83620-05 3.0724D-09
AM=241 1,4542D-09 0.0 -4, 3842D-08 1.4213p~06 0.0
AM=242M 0.0 3,56630-10 -6,0008p-09 5.137eD=08 =-3.4836p=12
AM=242 0.0 7.60053=09  -1,2276D=09 1.4309p=-09 -8,82380-13
AM=2643 5.15670-08 6.0 -1.3250p-06 4.7354D=05 C.0
CMm=242  T7.4236D0=07 0.0  -2.54760C-05_ 1.1052D-07 . 0.0 .
CM=243 3.07230=08 0.0 -2.935%D~09 98038008 -2.9503D=12
CM=244 4, B3000-05 0.0 =1.9740D=06 -1.7872p=06 4,0
CM=-245 2.,2643n-13 0,0 -Z2.9865D=T4 -4,87550-15 0.0
COMPLETE <ET OF SENSITIvITY COEFFICIENTS FUR PU=2641
REACTOR «TYPF FAST REACTOR ( #1I FROM BwR IRKADIATION  910DAYS
NUCLIDES DECAY (ALPHAD DECAY (RETA) FISSION CAPTURE s1G=N2ZN
U-235 -9, 74430-19 o, -3,54650=10 3.5382D=-09 -1,9%67D=13
U=236 ~3,2117D=17 0.0 -Z.2459D0=11 3.59623p=09 -9,2236D-14
=237 0.0 1,81170-09 ~7.5091p=10 4,3430D=0% 0.0
U-238 -1,37260=12 0.0 <6.6830D=03 1.5959p-020 =2.2978D=06
NP=236 0.0 -1,37000-17 -1,4310D-17 1.1445D=16 0.0
Np~237 -9, B3584D=15 0.0 =1,9089D=09 B.6610D=08 -5,09720=13
NP=238 0.0 -5 ,39640-10 -3.9806D-10 2,9202D-09% 0.0
NP-239 0.0 2.11990=04 -4 4TTOD=05 -2.1797p=-05% 0.0
PU-236 “5,.(11RD=26 0.0 =5.0417D-28 -7.9227D-21 0.0
PLI~23B -6,27730=-10 0.0 -1,9430D-0% 2.4B841p=07 0.0
PU=239 ~1.27170-06 0.0 -1.4482p=-02% 6.9617D—02° -1.53510=06
PU=240 w4 (1351D0=05 0.0 . -2,4349D=0210 3.4545p=-010 -3,3234D=05
PU=241 -2,22550=06 —9.67570-02 §  ~6.723CD-019" _-1 17150=01¢  -5,1858p-04
PU=242 T1.6121H-12 [N -3,5003D06 -4 .61220-07 6.6567D-05
AM=241 2.7055p~11 .0 ~1.0266D=09% 2,8630D-07 0.0
AM=242M 0.0 ' 1.0298n=-10 -2.248%0-10 2.3&710-09 1.2325D=13
AM=242 0.0 1,67530=09 -2.56890=10 4,4572D=11 -1.8340D~13
AM=243 7,23070=-09 0.0’ =T.45019D=08 3.6902D-06 0.0
CM=242 8.55580~C8 0,0 =2.26350=09 &,2233p=09 0.0
CM=243 3,238R3-09 © 0.0 i, 42340-10 &, 79940-09 ~1.29510=13
CM=246 3.7729D=06 . 0.0 =1.1047D=07 -8,57968D~08 0.0
CM=245 1.42110-08 0.0 -2,4714D-09 -4,0349p-10 0,0
COMPLETE SET OF SENSiTIVITY CGEFFICIENTS FOR Py=242
REACTOR TYPE FAST REACTOR ( PU FROM BWR ) [RRADIATION  910DAYS
NUCLIDES DECAY (ALPHA) DECAY(BETA) F1SS[ON CAPTURE S1G=N2N
=235 -3,238130p=-20 0.0 -1,1942D-11 1,3651D=10 -6,5889D=15
U-23% -1.07120-18 a0 -7.4910p-13 1.3927p-10 ~3.0B848D=15
y=-237 . 0,0 9,69520=11 -3.3046D~11 - Z2.2854p=10 ¢.0
U-238 =7.3400D0~14 0,0 -3.5737p~06 1,1041D=03 -1.2366D=07
NP =236 0.e -§.49390-19 -4 6556D=-19 4,3027p=18 0,0
NP=23T -3,70630~-16 . 0.0 ~7.1766p~11 3,.B536D=09 -1,91990-14
NP=234 0,0  ~4,55030-1)  _ =1.7513D=11 __  1.5416D-10 0.0 ~
NP-239 0.0 2.08800-05 =6.4821D=0" ~1,49090.06 0.0
PU=-236 1,66T6D~26 0,0 1.e776D=26 2.6362p=27 0,0
PU-238 ~2.3417p-11 0.0 -7.2482p-10 1,0792D-08 0x0
PU=239 . -8,7650D0=08 0.0 ~9,.98L4D=04 6.44980=03 -1,06250-07
PU=-240 -3,6178n=06 0.0 ~2,183ip-03 4,9324D-02 ~3,0194D~06
Cpy-261  =2,75230-07 _ =1,0214D=03 _ =1,10050= =01 .....2.9223D=01 -8,7885D0-05
pU=242 -4.0204D=06 0,0 -8 ,2805D=-02 -1.0187D=01 ~1,5768D~04
Am—241 -3 2086D=06 0.0 m2,63520=04  4,3815p=03 0.0
AM=242M Qi 4 4399D-06 ~-7.75100=07 =1.7060D=07 9,84500+0%
AM=243 0.0 . 3.8T230-06 =4,1634D=06 -9.16860=07 -2.8606D~09%
AM=243. 3,85250~10 0,0 -3.2178D=09 1.9486D-07 0.0
CM=282.  3,6729D-09 0.0 o -8,1639p-11 2.5640p=-10 0,0 o
EM=243 1.306in=10 0.0 . a810p=-12 1.9166D-10 -4,5522D-15
CM=244 1,98700=-07 L 0.0 ~4.8083D-09 =3.9994p=0% 0,0
CM=245 3,.53810=-10 0.0 ~64,6627Dp=11 -7.6118p-12 0.0



JAERI—M 8133

v COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR AM=241

| REACTOR TYPE  FAST REACTOR ( Py FROM BWR ) IRRADJATION ~ 9iobavs
NUCLIDES  DECAYCALPHA)  DECAY(RETAY  FiSSION CAPTURE TS TE-NIN
U-233 S2.80B1N=19 | 0.0 -1,0230p=10 . 1,0698D-09 -5 6387 N
U-23s -9.22620=1% 0.0 T TR Es1T0-12 T 1. 087600 -g'esgogzi4
u-231 0.0 6,22320-10  =2.3819p-10 1.48230-09 . 14
U=-238 ~4 T1320=13 0.0 -7.2948D-05 S = 0.0
NPm236 oo -5 8390D=18 0185014 g iSEED 03 -7.9118b-07
NP=237 -2.95010-15 0.0 28 3{22p-19 D=i7 0.0
NP-238 9.0 -fl22D=1 2.7590D-08 -1.52630-13
-0 =2,90050=10  =1,2625p~10 9.97300-10
NP=235 0,0 9 k5830505 T T3,4394D-06 " LR, 3T06D-06 0‘ -
PU-236 1.4005p=25 0.0 1.4088p=25 2.2139026 -0
e Taaeasnes 9.2 37979509 7.83360-08 070
‘ - y-oo1i0=07 0.0 =5.58150-03 3.1226D=02  =5,92860-07
| Pli=240 -1,7777D-05 0.0 -1,07270=02 1.9953p=01 21 4747D
; BU~241 ~1.1136n-06 3.51580-01 -4,2499p=~0l -7, 37278 02 T3 3000004
\ Plim242 -1.1772b-11 a.a T o . =3,3502D0-04
| u= N 1.5226p-06""" -5,6431p=07 3,7476D~05
1 :H-Siéw -2.03980=-93 0.0 . -6.7073b=;2 ~1.4341D=01 Q-0
| M_262 0o =7.80790=-09  5.5136D-07  ~1.20700=07 3.56110-06
| A 0.0 -7,6078D-08 -1.54760=-10 -1.8006Dn12 69390-08
; AM=243 2,47900=09 0.0 -2,3348D-08 12595006 I- o=0
| CM-242 2. BEBTD=0B e,n ~6.67630-10 1.52400-08 oo
! CM=243 9.94090-10 0.0 ~4.12400-11" 4665009 0.0
| ; 0D-11 1.4665p-09 -3.7833D~14
CH-264 1.28700=U6 0.0 ~3.4862p=08 -2.8579p~-08 0.0
CM-245 2,98290=0% 0.0 -4, 66440=10 -7.6153n-11 Ao
COMPLETE  SET  GF  SENSITIVITY COFFFICIENTS  FOUR AM=242M
REACTOR  TYPE FAST KEACTOR { PU FROM BWR ) IKRADIATION  910DAYS
: NUCLIDFES DECAY CALPHA DECAY(BETAY FISSION CAPTURE S1G=N2N
: =235 -2,7725D-20 6.0 -1,0091D-11 1.2918p-10 -5,5673D=15
i U=236 -8,9859p=19 0, ~.dB37D=13 1.3144D-10 -2.5928D~15
: U=237 0.0 1.16920-10 -3,4436D=11 2.7307p=10 0.0
U-238 ~3,8609D-14 0.0 -4.3142D=06 1.5934D=03 -1.4990D=07
NP=236 0,c -1,8578n=17 -4,18250=19 3.9657p-18 0.0
NP=237 =3.4207D~16 0.0 =0, 65235p=11 4, 04B80=09 -1.7725p=14
NP-238 0,0 -5, a9640-11 -1.8246D=11 1-8384p-10 0,0
NP-239 0.0 3,59650=0% -9, 28360=07 -2.1352D-0h 0.0
PU=236 ~1,17240-23 0.7 ~1.17930=23 “1.8533p-24 0,0
PU-238 -2.15640:-11 0.0 ~&.6T46D=10 1,11850-08 0.0
PU-239 -1,76400-07 0.0 -1,4394D=03 1.1280p-0290  =1.53580w07
PU~240 -4,22220-06 0.0- -3, 75470=03 1.10420=01% ~5.2292D=06
PU=-2641 ~5,4932D=07 9.71770=01  =2,5963D-0la  =4.5041p~020  ~2,1015D<C4
Pu-242 ~1.31960-11 0.0 -5.2114p-07 -4,0012D=07 2.0062D-C5
AM=241 -1,10660=03 0.0 -5.59830=025 8.8030p-01" 0.0
AM-242M G =5, 2G60D=03 <2.0633p-010  -4.5437D-02~  =1.5444D=04
! AMm 2?2 ) Q.0 -£.369TD=08 =T,25U060=11 =-1,1175p-11 6,4130D-C8
1 AM=243 4,63850-10 0.0 -3,3409p=09 2.3383D-07 0.0
| CpM-242 3.7246D-09 0.0 ~7.2531D-11 2.53440=10 0,0
| CM-243 1.26892-10 0.9 -4.1868D=12 1.8532p-10 -3.9738p=15
i Coi=244 2.37730-07 0.0 4 3966D=09 -4£.0947p-09 0,0
i CM=245 4,2896D"1C ;0 -4.9%06D=11 ~3.08270=12 0.0
i COMPLETE sSET OF SENSITIVITY CORFFICIENTS FOR AM=Z42
|
i REACTOR TYPE FAST REACTOR ( FU FRCM Bwr ) IRRADIATION 910DAYS
! NUCLIDES DECAY (ALPHA) DECAY (BETA) FISSTON CAPTURE S1G=N2N
=235 ~2.77250-20 0.0 ~1.0091p=11 1.2914D-10 -5,56730-15
y-23e -%,9659D-19 0.0 -6 ZR3TD-13 1.3144p-10 -2.3928D-15
w237 0.0 1,1e920-1C ~3.44360=11 2.7307D=10 0.0
y-23a -8,5609D-14 0.0 -4,31420-06 1,5934p-03 =1,4990D-07
NP=236 0.0 -1.8978D-17 -4,18250-19 3.3657n-18 0.0
Np=237 -3.4207D-16& 0.0 -6,4235D=11 4,0488n=-0% -1,77250-14"
NP=238 0.0, ~5,4964D-11  -1,f246D=11 1.B384D=10 0.0
Np=239 0.0 3,59650-03 -9,2836D-07 -2 .1352p-de 0.0
PU-236 ~1.17240-23 0.0 -1.17y30=23 1.8533D=24 0.0
PL~-238 -2,1564D=1] 0.0 —h,6746D=10" 1.11350-05 0.0
PU-239 -1.26400-07 0.0 -1.4394p=03 1.1280n=02 -1.53%8p=07
PU=-249 £, 22220=-0¢ 0.2 -3,75470=03 1-.1042p=-01 -5,22920=06
PU-261 -£.49320=07 9.71770-01  -2.5963p-01 -4.50410-02  =2,1013D-0%
PlI=242 -1,11960-11 0,0 Z5.211kb=0T -4.0012p-07 2.0062D-05
AM-241 -1.106&0=03 0.0 ~5.5%83p=02 8,8030D0-01 0.0
An=242M 6,0 3,9481p=01 ~2.0633D-01 -4.56370=02 -1,5644Dn04
AMeZ42 0.0 -1.,0000D+00 -7.25060-11  '-1,1175D-11 6.4130D=08
AM=2043 4,63650=-1G 0.0 -3.34090=09 2.3383p~07 0.0
CM=242 3.72460=09 2,0  =T.2931p-31 Z2.5348D=10 0.0, .
CTv-243 1.2489D-10 6.0 “4, 1868012 T 1.8%32p-10 ~3,9788D-15
CM=244 2.37730-07 0,0 ~4.99660=09 -4,09470=09 0.0
CM=245 4,28960-10" 0.0 -4,95060=11 -8.0827Tn=12 0.0




JAERI-M 81323

COMPLETE 'SET OF SENSITIVITY COEFFICIENTS FOR AM=243
REACTOR TYPE + FAST REACTOR ( PU FROM BWR ) IRPADIATION  910DAYS
NUCL IDES DECAY (ALPHA) DECAY (BETA) FISSION CAPTURE S1G~N2N
______ y=235 ~4,5616D=21 0,0 -1l,6602D=12 2.1461p=11 -9,1598D~16
U=-236" -1.4782p=1% 0.0 -1.0337D-13 2.1843D=11 -4,2659D=16
LMm23T 0 6,0 1,9928p-11 ~5,7776D~=12 4,6484p=11 . 0,0
=238 ~1.5108p-1% 0.0 =7.3556D=07 2.7170D=04 -2,5568D-08
NP=236 0. e 2489260717 ~4,7715D=21  6,6498D~19 0.0
NP=237 =5.6733p~17 0.0 -1,098%p-11 6.798TD=-1¢ ~2.5724p-15
__NP=23g 0.0 =-9,3627D=12 -3,0614D-12 3,1250p=11 0,0 o
NP=239 0.0 . &, 44T77D~06 ~1,6162D-07 =3.7173D-07 0.0
PU=-236 3,.3218D~25 Q.0 3 _341eD=25 5.2511p=26 0,0 _ _
PU~238 =3.57730=-12 0.0 =1.10730-10 1.87680-09 0.0
CPy=239 =2,2031D=08 0.0 =-2_5089D=04  2.0223p~03 -2,6776D-08
PU~240 -1,1131p~06 0.0 -6.71690=04 2.0664D-02 -9,36320~07
Py-241 -1,2250D=07 -9.1117p-04 -4,69810=02 1.8867p-01 w3,97250=05
PU=242 -1.7312D=06 0.0 -4.59?1o~02 9.4111p-01 -8.8859D~05
L AMe24]1 =3,53330=0¢ 0.0 _.=1.7876D~04 4.0326p=03 0,0 o
AM=242M 0.0 -4,1264D~ 06 © T =3,5013p~04 2.23103p-03 =2,6C18p=07
_AM=243 0.0 _ . __=4.0979D-05 _ ~1.7894D-06  4.9945D-05 =1,1547D=~09
AM-24% ~1.2843D0=C0 0.0 ~4,4160D=02 -8,9775D-02 0.0
LCM=242 6,22790<=10 0.0 e mda1984D=11 4.2287p=11 0,9
S (CM-243 2.1139p-11 0,0 ~6.8987p=13 3.0861D-11 ~6.5658p~16
CM=244 _4.0502D-08 _ 0.0 . .=8.3861D-10 6+ 8387D-10 0.0 :
CM-245 7.3179p=11 0.0 ~§,3232p~12 -1,3589%p=12 0.0
COMPLETE SET OF SENSITIVITY COEFFICIENTS FUR CM=242
REACTOR TYPE FAST REACTOR ( Py FROM BWR ? [RHADIATION  910DAYS
NUCLIDES DECAY CALPHA)D DECAY (BETA) FISSION CAPTURE SIG-NZN-
. y=235 . = -4.3288D=20 0.0 =1.57550-11 1,9710D~10  -B,6924D=15
U=236 -1,4053D=13 0.0 =-5,82700=13 2.0058p=10 -4,0534D=15
U=-237 Cal . ... . 1,5822D-10 = =5.1381D-11 2.9403D-10 0.0
U=238 -1.27410=-13 0.0 -6, 2036D=06 2.1803p=03 %2,15330=07
NP=236 6.0 ~1,0030D=17 -6.17590-19  6.0854D=18 0.0
NP=237 -5,2446D=16 0.0 ~1.01550=10 6.0294p=09 -2,7189D-14
CNP=238 0.0 =T7,915TD-11  -2.7226p~11 2.6534D=10 0.0 "
NP-239 0.0~ 4,62260-05 ~1,2732D-06 -2.9284D=06 0.0
PU=Z36 3.62050~24 0,0 . 3.6%21D=2% 5.7233D=25 Q.0
Pu-233 -3.30530=11 C.0 ~1,0231D0-09 1.6694p=08 0.0
PU-239 -1.7293p=07 0,0 -1.9693p-03 1,4504D=02  =2.09990-07
PU=240" ~8,0407D=0Ub 0-0 ~4_8520D=03 1.2943p=01 -6,7434D=06
PlU-241 =7, 470807 3,67520-01 ~2.9872p-01 -5,1822p-02 -2.,40680=D4
PU=242 -1,32980=171 0.0 —&.1567D=07 -4.8389p=07 2.3670D=05
AM-241 =1.2918n~03 = 0.0 -6.5353p=02  8,60260=01 0.0
AM=242M 0.0 1.9307p=-03 =3, 7775D=04 ~8.3187p=05 2,6269D=06
AM=-2472 0.0 -3,44810-03 .N-Q_ilﬁéD 0% .. 71.83420-04  =5.64620~07
43 6.67430=10 0.0 -4 ,94590=09 3.36650-07 . 0,0
_..m1.4%103p+00 0,0 ~3.0540p=02 =2,7630D-02 Qiq____nm_m_
=1,27370=08 6.0 ~3,3421D=-08 ~4,14B6p~08 1,22860-06
CM=244 214?51D‘07 0.0 . =1.42540-09 =6,13360=09 0.0 .
CM=245 6.1606D=10 0.0 =7.3923p=11 -1.20068p-11 0,0
COMPLETE SET OF SENSTITIVITY COEFFICIENTS FOR CM=243
REACTOR TYPE FAST REACTOR ( PU FROM BWR ) IRRADIATION  §10DAYS
NUCL IDES DECAY (ALPHAY DECAY(BETA) FISSTON CAPTURE . S1G=-N2N
_ y=23% =1,0510D0~20 0.0 ~3.8251D=12 5.3532p=11 =2,1104D=15
U=23¢ -3.3864p=19 5.0 -2.3681D-13 5.4502D=-11 -9.7853D=16
U=237 0,0 .. 5.88p40~11 =1.5463D-11 1,36400«20 0,0
J=238, ~4,4727p=14 0,0 ~2.1777p-0% © 9,2084D-04 ~7.58790~08
NP=236 0,0 L TH.4390D-17 =2.6915D=19 - 1.6019p-18 0.0 o
NP=23T -1.3935p~16 0.0 ~2.6983p-11 1,8300D=-09 =7.1713p=15
NPw23g £.0 =2.76070~11 ~8,1924D-~12 9.1750D=11 0.0
NP-239 0.0 2,4004D-0% -5,3334D~07 »1,2267D=-06 0.0
Py=236 . _ 6,1530D=22 019,” . 6,1897D=22 9.7267p=23 . ..0.0
Pl-238 -B.7963p-12 0,0 -2,7226p=10 5.0191D-09 0.0
_PU=239 =1,3074D=08 0.0 -8,32150-04 7.5244p~03%  =8_8926D-08
T PU=240 -4,1073p-06 0,0 ~2.4785D=03 8,7739D=-0206  =3,4670D=06
PU=243 -5,3178p=07 9.7688p-019 ~2,12630-01%  -3,6B88p-029  =1.73370-04
PU~242 =B.6360p~12 0.0 =3.4163Dp=07 -~2,99420-07 1.5768D~05%
_AM=241 =8 _B527D=04 0.0 -4, 4788D=029 9,0424Dp-019 c,.0
AM=242M 4.60560=04 =6.1114D~=0% ~1.3458D=05 1.49420=06
_.3,71200=03  -8.41T1D=04  =1,8536D=04 -5,88080=-07
a,0 =1.4995D0~09 1.1761p-07 0.0
CM=243 -5,14240-01Q 0,0 7 «2,4320D=029 9.78000=019 9,0
CM=243 -2.3223p=02 0,0 S3.24450-039  —4.05560-020 -3.7320D-05
o EM=2488 J1.19330=-07 0.0 -2,2440D-09 - -1,8143p=-09 c,0
CM=245 2.1733p-10 0.0 -2.2584p-11 «3,6872p-12 c.C
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COMPLETE SET OF SENSITIVITY COEFFICIENTS FOUR {M=244
REACTOR TYPE FAST REACTOR € Py FROM BwR ) IRRADIATION  910DAYS
NUCLIDES DECAY (ALPHA) DECAY (BETA) FISS]ON CAPTURE s1G=N2N
U=235 -1,0279n=21 0.0 ~3.7412D=13 5.3784D=12 -2,0641D=16
U=23g =3,3114D+20 0.0 ~2.,3156D~14 S.4THED=12 ~9,57240-17
_ 4237 DG ._.5,3104D~12 -1.5926p=12 1,4571p-11 0,0 .
T U-238 -4.,7985D0~-15 8,0 -2,33630-07 1.0408D =04 -8,1483D-09
NP-236 0.0 . . 3.2980D=16 1.0428p-18 2,81970=19 . o,
Np=237 ~1.39310-17 0.0 ~2.6974D=12 1.8890p=10 -1,2563p~15
LNP-238 0.0 =2.9491D=12 -B.4381p=13 9.7952p=12 0.0
Np-239 0.0 3, B304D-06 -£,0128D~08 -1.3829p=-07 c.0
PU-236 5.9156D=24 0,0 © 5,9509D=24 9.35140-2% 0.0
PU~238 . =8,80820-13 0.0 -2,72630=11 5.1770p=10 0.0
PU=Z39 -8.2645p-09 0,0 ~9.4115n=p5 9,0689D~04 -1.00630-08
PU-240 -4,9298D-07 0.0 -2,97480-04 1.1558p~02 4, 16870-07
PU=241 020p=-08  1,8B31D=03 ~2.8397p=02 1,4089D=01 ~2.32270-05
P=242 23bL06 0.0 -3.1660D0-02 9.5724p=01 -6,170%0-05
AM=241 -3.2780p-06 0.0 .. ml.6584p-04  4,6163D-03 S 0.0,
AM=242M 9.0 -1.0180p-064 =1.6099D=0% 1.2777p=03 -1,177
AM=-242 0.0 =1.8607D=05 =3.,0737p-06  3.7457D-05 -2,1452p»09
AM=243 -5.6005%p=05 0.0 -3,0567D0-02 9.3539p=01 0.0
CM=242  =1.G634D=-p3 0,0 ~5.0292D=-05 2.4175D=03 00. ..
CHoZ RS -2.3g010=0s g.0 -6.09910-05 2.38680=03 =7.0331D-08
CM=244 -4,.29540=02 0,0 -4,5529p=02 -4,1219p=02 0.0 - ... .
CM=245 2,3351D-11 0.0 -2, 33910 12 -3 81899—13 0.0
COMPLETE SET OF SENSITIVETY COEFFICIENTS FOR ¢M=28% ™ i
_RFACTOR TYRE FAST RFACTOR ( Py FROM BWR 3 IRRADIATION - 9L0DAYS
NUCLIDES DECAY (ALPHA)Y DECAY (BETA) FISSION CAPTURE S1G+NIN
U=23% ~1,1430D=21 0,0 . .. -4.16000=13 - 1.6437p+12 ~2.2952D=16
U=236 CLTUB199n-21 0,0 -4 ,9089p~15 1.93410-12 -1,4178D-17
23T 6.0 2_6711D-12 -6.02340=13 6.15660=12 0.0
Um238 ~2,05180-15 0.0 -9,9899p=08 5.6778D-05 -3 49270-09
NP=236 0,0 _2.4841D-15 _ §.9%130=18 6. 20400=19 0,0°"
hNP-237T -4, B0G3D~18 .0 -9,29490=13 ©71.2257D-11 ~2.7482D-15
NE=238 0.0 . _ _“-1 292Tp=12  =3.20600-13 4.13080=12 0,0 "7
MNP<239 0.0 1.6199n-08 “J.9155p=08 -&_ 7p57D-08 00
PU=236 2.28140=21 0.0 2,29500=21 3.,60640=22 0,0
PU=-238 -3.0570D=13 0.0 -9,4622D=12 1,97700-10 " 0.0 "
PU=23¢g =4,03860=09 0.0 -4.53910=05 _5.n%4lp=-p4 -4.‘9233D 09
PU-240 -2.74630=07 0.0 ~1.6572n=c#4 7.6572D-03 -2.3305D~01
PU=241 -4,81030-08  1,37940D-03 =1.581%
PU-242 -9.,3300n=07 0.0 ) -4 . 8548
AM=241 =1.91670=06 0.0 -9,69690=0% 3,263603=03 0.0
AM=242M 0.0 Sa5 63810=07 -9.2192D=0% B.7278D-0c -6, 816 7D=-08
AM=242 0,0 -1.4595)-0% -2,1635p=06 3.1030p=0% -1,53270-09
AM-243 -4,55240~05 0.0 -2.3990D~02 9,4945D0-01
Cra=242 =6,7200D=04 0.0 L m3,17810=0% . 1,7456p-03 0,0
CM-263 ~1.40260=05 6,0 <3.6748p=05% 1.72910=03 -4,1871p=08
CM=244 -1,89840-02 0.0 -3,58110-02  9,6758D=01 0,
CM=245 -7.82610=05 0.0 ~1.8825D=1 =3.07340=0? 0.0
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COMPLETE SET OF . SENSITIVITY COEFFICEENTS FOR u-235
REACTOR TYPE FAST REACTOR ( PU FROM BL ) IRRADIATION  9lpDAYsS
NUCLIDES DECAY (ALPHAY DECAY (BETA) FISSION CAPTURE §1G=N2N
W=235. o =2.4206D=09 0.0 . _=71,0623D=01 = =1,9683D~-01. _ _ =3,8964D=04
U=236 -4,52750-13 0.0 -3,1660D-07 ~-1.8082D=-06 2.11500=-05
U=237 . 0.0 L. .. 2.638TN=10 -2,1767Dp=10 .  9,0313p-10 0,0 .
U-238 ~2,80040-13 0.0 -1,3635D=05 1.9686D-03 -4,61750-07
NP=236 © 0.0 8,50840=13 ~2.3906D=13 = =2,7200D-14 0.0 o
NP=237 -3,83050=15 0.0 -7.4171D=10 2.4359p=08 1.2051D=10
L NP=238 - 0.0 . =1,6042D=10_ -1.14580=10 5.9945D-10 0.0
NP-233 0,0 9,90940=06 -1.1980D=06 -2.7553p=-06 0,0
PU~236 =1.0157p=25 0.0 =1,0218p-25 -1,6056D=26 0.0
PU-238 ~=1,20180=-10 8.0 -3.71980<09 3,2720p=~08 0,0
Pl)=239. 6.,480T0=03 7,0 =2.2148p=03  =6.0204D=04 ~-2.3210D=-07
- PU=240 1,83300-07 0.0 ~1.02070=08 =1.1271p-08 T,.7460D=08
L PU=241 L4a62400-14 6,7873D-10_ _ ~8.8781p-11 ~1,0534D=11 1s7526D=12
PU=242 6,54090=14 0.0 ~9.3137D~14 4,7177p~12 2.4892D-16
_AM=241 8,1840n-13 0,0 ~1.7692p=11 6.49390=10 0,0
A= 24 2M 0.0 1,8557p-13 -1.92880n~14 2.9627D-14 3,81310-16
. AM=242 . 0.C 5,0434D-32  ~5.7621D=13 ~1s2564Dm13 .:&_élilgzlé.
AM=2473 4 8A39D-12 0.n ~8.5808D=14 -1,7920p=-13 0,0
L EM=242 _ 4,2388Dp=10 0 0,0 =l.i364p=11  1,2701p-11 020
S CM=243. 2.2786D=11 a,0 | -4 4887D-13 =-5.6055Dp=13 -3.27960=16
CM=244 3.3772p=15 2.0 -6.2243D0=17 | =5,6349D=17 0.0 ,
CM=~245 1,4797D=21 0.0 ~1,0944D=22 -1.7868p=-23 0,0
COMPLETE SEY OF SENSITIVITY COEFFICIENTS FQR yu-236
REACTOR  TYPES FAST REACTOR ( PU FROM BL ) IRRADTATION  910DAYS
NUCL FDES DECAY CALPHA) DPCAV(EETA) FISSION © CAPTURE S1G-N2N
e Y=@35. ... =8,57220-10 0.0 .z=3.11990=01  _8.9665D-01 - | =1,7213D=04_
Y236 - -4,60080=-08 0.0 - =-2.22020=02 -1.2689D0=01 ~8.T8T75D=05
U=-237 e.0 3,09400=07 ~7,4897D=04 -1.61230-08 0.9
- =238 - -2.2647D=13 0,0 -1.1027p~05 2.4012p-03 8.1528D=06
NP =236 0.0 1.9638p=08 -1,3116D-08 ~2.0646p=09 L 0.0
L NP=237 ~1.8642n=12 n,0 ~3.6097TD-07 =7.5101p=-07 9.1335p=06
O NP=238 0,0 =1.23%010=30 _  =7.05%2D=-11 4,19240=10 [ (R
NP=-239 0.0 3.0596N=05 -1.4311D=06 =3,2914D-06 0.0
PU=23% 1:,1891p-25 040 ‘ 1,1962D-25 128797D=26 0,0
PU=238 . ~6.4008n=11 0,0 ~-1.9812p=09 2.1751p-08 0.0
© PY=239 1. 8617D=03 0,0 -2.7179D«nN3 1.020Tp=02 -2.8761D0~07
C -PU=24C 1.6316n=02 .0 =-9.2133p~04 ~1.0799D=03 -1.2503p=06
CLPUm24L 2;2906D-11 _=3,471%0=09 '  =4,1777D=08 _ -6.1735p-0% . ... 2.13230-07
L Ple2g2 2.9806D~14 0.0 «1,72230-11 1,0586D-09 2.79880=13
 AM=241 7,5570D=10 0.0 ~-2,9584D=11 2:5124p=10 0.0
~AM=Z4 2M: 0.0 6.32750=14 ~5.6364D-13 6,3466D-12 2.8585D-16
L AM=262 0,0 2.4160p0=-12 | =2,37950-13 2.308Tp=13 -1,6218D-16
AM-243 1. E665D=12 0,0 =1.6826D=11 1.0506D=09 0.0
CCM=242 _1,.8800D-1G 0.0 -4,43%20=12  1.6480D=-11 0,0 .
CM=243 6.7959p=12 0.0 -3.3101D=13 1,3154D-11 ~3,2160D-16
CM=244 . 1,08300-0% 0.0 -2,5426D-11 “2,3019p-11 0.0
CM=245 2.802BD=13 0.0 - -2.6640D=19 -4 ,3493D~20 0.0
COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR U-237
REACTOR TYPE FAST REACTOR ¢ Pu FROM BL ) IRRADIATION - 910DAYS
NUCL TDES DECAY (ALPHA) DECAY (RETA) FISSION CAPTURE SIG=N2N
Lo=l.3766D-13 0,0 . .=2,0101D-05 __  1.4587D-04 =2,76420=08 .
-7 -5.08420=12 0.0 . -3.,5553D-06 1.41380=04 -1,4082D=08
U=-237. 0.0 . . =1.0224D+00 -%,5960D-06 . =2,12B0D=06 0.0
~Y=238. - =1,0260D=-11 0.0 -4,9956D-04 1.1574D=01 9,6425D=04
. NP-236 0.0 - e 3206T4D=12 -2.87930=12 _  -3.2730D-13 . Q.0
. NP=23 =7.16350=14 0.0 ) ~1.38710=-08 6.2650D=07 1,4480D=09
_ NP=238. 0.0 N =6,0703D-09 ~2,8795p-09 2.11140-08 0.0 . .
NP-239. 0.0 1.5823D~03 -6.8TE8D~05 =1,5821p=04 0.0
. PU=236.7 . =3,6353%D=23 . 0,0 =3,6572D=25_ = ~5.T7470D=26 = . Q.0
pu -238 =2.4899D=09 0.0 -7.7067D=08 9.0995p-07 0.0
) : T =1,1223D=05 0.0 ) =1,3120p=01  6.2267D=01 =1.3906D"05
! 9. -~ =8, 5647005 0.0 «5,2807D-02 5,3696D~01 -7,2501D=05
P 241 9.9886D=01 =5,38270=02 -2.9234p=01 =5,0715D-02 =2.3513D=04
PU=247 -1,6107D=12 0.0 ~7.7027D=-08 -6.2%12p~08 3,23410-06
_AM=241 - 3790p=12 0.9 . ~3.5717D-10 .3,2991p-08 010 _
AM=242M G.0 9,8131p=12 ~1.37120=11 1.6648p-10 1,26270=14
L AME242 0.0 2,3929D-10  =2.9250D-11 . 2.2015D=12  =2,1125D=14
AM=243." 6,22950-11 0.0 -4,_3402D=10 3.1481p-08 c.0
CM=242 £.90210=09 0,0 -1,4786p=10 4,7943p-10 0.0
CM=243. 2, 424620+10 - 0.0 -8,7778D=12 3.5642p=10 -8.2307D=15
CM=244 3,2230D=-08 4.0 ~6,5955D=30 bl 4050D=10 ..0.0
1.5299p-10 0,0 =1.8467D=11 =-3,0151p=12 0.0
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© COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR =238

: REACTGR TYPE FAST REACTOR ( PU FROM BL ) IRRADIATION . 910DAYS
: NUCLiDES DECAY (ALPHA) DECAY (BETA) F1SSION CAPTURE 81G~N2N
| U=~235 =5,38710=17 3.0 -1,%96090-08 8,9126D=08 ~1,0819D=11
! =236 -1,87970=15 0.0 ~1.3144D=09 8.1863D=08 -5 ,2859D=-12
=237 0,0 «1,0686D~06  =9,03430=09  _ 1,0913D=06 0.0
=238 -3.8290p=10 0,0 _ ~1.4955D-02 -1.0343p-01 -5.3361p=04
NP=236 0,0 ) 3,6808D=15 -9,7900D=16 =1.11570=16 0.0
NP=237 =7.4975n=20 - 0,0 ~1.4517D=14 -3,05T1p=~14 4,94550=13
NP=238 0,0 =3,2844D-18 -1,2176Dw18 1,1086D~17 (v
NP-239 0,0 1,6557D=12 -4,.9192p=14 -1.1314D-13 0.0
PU=236 7.0266D=30 0.0 .1,06850=-30 1,11080=30 0,0
PU=23b ~9,4479D=19 0.0 ~2.92430=17 “4,1866D=-16 0.0
_PU=239 1,0986D~10 0.0 -9,5680D~-21 5.4225p=10 -1,01910=14
PU=240 7.82210=10 0.0 -3.7731p~11 2.7427D=10 -5,2062D"14
PU=241 4,13900~12 ~4,1475p=12 -6,15110=31 3,01312p=19 -4,57090=14
PU~242 3.1434p=10 0.0 - - -8,1039p=-12 ~9,9695D=12 =1.5863D=14
CAM=Z41  =1,6399p-15 0.0 ) »8,41490=14 2.3610p~-12 00
AM=242M 0.0 1,1L75D=15 =1.2775D=16 -2.8092D-17 2.24950~-18
 AM=242 0.0 8.912Tp=15  =2.,1344D=15 -4,7004p~16 __ =1,5251D-18
AM=243 2.11968p=20 0,0 -1.0236D~=19 8,7339p-18 0.0
EM=242 2,2179p=18 0.0 =4,00360=20 1.2905p=19 0,0
CM=243 7.39600=20 0.0 ~2.0401p=21 §.7971D=-20- -1,5059p=24
_CM=244 - B,9465p=18 0,0, ~1.5453D-19 -1.,3582D=1% 0 _
CM-245 4.0896D=21 0,0 ~3,8828p=22 -6.33930-23 0.0
‘CoMPLETE SET ~OF SENSITIVITY COEFFICIENTS FOR Hp=-237
REACTOR TYPE  FAST REACTOR- ( PU FROM BL ) IRRADIATION  9100AYS
NUCLIDES DECAY (ALPHAY DECAY (BETA) FISSION CAPTURE S16=N2N
_ U=235 ~5,3230D0=11 0.0 ~1.9373D-02 8.486Tn=02 =1.0689D=05
U=236 ~1.8651D=0% 0.0 -1,3042D-03 8.3581D=02 -5,2388D-06
U=237 ... 0.0 _4,9518n=03 _ -8,29200=03 _=1.8675p=03 __ 0.0 . .
Um238 =1.45%3p~10 0.0 -7.1052p=-03 -4,9046D-02. 9.08370=01
NP-236_. 0.0 . 1.21640=10 -9,8514D=-10 3.3668p=-09 . 0 0"
NP-237 -4 53490~ 07 0.0 -5.6823p-02 =1.2075D0=-01 -1, 48920 05
 NP-2338 0,0 =3,66410=12 =-1,4093D0=12 1.2418p=-11 0.0
NP-239 6.0 1,7048D=06 ~5.2873D=08 -1.2161D-07 0l -
PU=23¢ T7:8389D=27 0.0 7.88970=-27 1.2392p=27 0.0 ..
PU=-238 »1,1132p-12 0.0 ~3.4457D=11 4,7798D=~10 0.0
© . PU-239 1,09030+04 0.0 =1,02590=04 5.62150=-04 ~1,0920D=-08
PU=240 T.66160-04 0,0 =3,9999p~05 2.9894D~04 -5.5%126p~08
__Pu=3a41 6,32720~06 3.31260=04 =7,25370=05 ~1.2584D=05 394D=08__
PU=242 4.1331n=11 0,90 »1,2421D=11 =4 ,3204D~12 5.98450=10
; AM=241 3,3919n-04 0.0 =1.23490~05 __ =2.6404D=05 0.0 -
| AM=242M 0.0 -6,.2945D-13  ~4,4485D0=11 -9,7450D0-12 4,1222D=10
! AM=242 8.0 o .m1.3980p-11 -1.8485D=16  =-1.1216p=-13_ li41260=31
| AM=243 2.5475p=14 0.0 -1.3004p=13 1,0724D=-11 0.0 -
;  CM=242 2.6948D-12 0,0 =5,0292D=14 1,6017D~13 0,0
i CM=243 9.07440~14 0,0 ~2.6212p~15 1.1064D=13 -2.4441D=18
! _ CM=244 _ ___ 1.0990D=11 0.0 . =-1,9633D-13 -1.6954D=-13 0,0 —
: CM=245 8.2015D0-15 0.0 -8.6964D~16 ~1.4198D~16. 0.0
j COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR Np=239
|
; REACTOR TYPE FAST REACTOR ( PU FROM B ) TRRADIATION  910DAYS
NUCL IBES DECAY (ALPHA)Y DECAY (BETA): F1SSICON CAPTURE $16-N2N
U=235 ~§,05320=19 0,0 =2,9310D0-10 3,788%0=-09 =1.61710=13
U=-236 -2.5629p=17 0.0 -1,7922p-11 3,78670-09 =7.3960D=14
; Cu=237 .. _0.0_ _3,5204p=0% =1.,0207D-09 B.21180=09 0.0
i U=238 -2,6T090=12 0.0 - =1.3004p~04 4,90950-02 -4,52010~06
i Np=-236 0.0 _ 5,0B54D=15 . =8,7572D=19. 1.1727p=16 0.0
NP=237 =1.,00060=14 0.0 =-1,93740=-09 1.,1987p~07- =5,2420D=13
NP=238 . =-1,6503p=-0% «5,39780=10 5,5155p=-09 .
NP=239 - 0.0 . -9,9886D~01 -2.8573D=05 -6.57190=05% 0.0
_PU=23¢ 5,84950=23 .20 5,88440=23 9.2469D=24 - 0,0 _—
PU=-238 =3,9644p=10 0.0 =1.2271p~08 . 1.9548D=07 0.0
PU=-239 w4, 9098D=06 __ 0.0 =5%,6140D=02 "86,5024D=01 =5, 99130=06
PU=240 -4_.7817p=05 0,0 - -2.8855p=02 9,66180m01 -4,0295D=05
Py=241 =4,35750=07 "3,3484D=-03 =1,7423D0=0] 9,5418p-01 =1,42800=04
PU=242 -8.5579D0=07 0,0 -2.2724D=02 9.63600=01 -4, 4&990-05
_ AM=241 -9,3159D=06 0,0 . =4,7131D=04 1.4589Dm02 0.0
AM=242M 0.0 =1,1118D=05 /=-9.40400~04 T.97770=-03 =-7:0219D=07
AM=242 0,0 =-2,1302D=04 -6.22320-06 2,5758n=04& =4,18880-09
AM=243 9.9991D~01 0,0 =2.2166p=02 -4,5063D-02 0.0
CMe=242 8,37670=-10 0.0 =3,3890D=11 5,5487Tpwll- 0.0
CM=-243 2.7229p~11 0.0 ~71.7127D=~13 3,9563p-11 -1.4877D=16
o CM=244 4,273TD=09 0,0 -6,7633D=11 -5,3349p=11 s
CM=245 7.8819D0=12 0,0 -6.9305p=13 “1;1348D=13 0.0
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COMPLETE - SET. OF SENSITIVITY “COEFFLCIENTS FOR PU=236
REACTOR TYPE  FAST REACTOR ¢ PU FROM BL ) IRRADIATION  S1ODAYS
NUCL1DES DECAY CALPHA) DECAY (RETA) FISSION CAPTURFE S1G=N2N
: iYm235 -3.1348p-11 c.0 =1.1409p=02 6,54980-02 -6,2948D=06
: U=236 -1.0644D~09 0.0 -7,4431D-04 6.49110-02 -3,0156D=08
f L M»237 0.0 3.1080D-02 -8.2088p=03 =1,84890-03 0.0
! U~238 -1,0342D=-1p 0.0 ~5.0353D=03 =3,478%D=02 9,3056D=01
! _NP=236 0.0 3,03310-04 =1.98420=03  =2.2614D=04 0.0
i NP-237 -2,1556D=07 0.0 -4_1738D=02 -8.86%94p=02 9.99950=01
NP=238 0.0 =1,1177D=12 =3.5949p=13 3,7308D-12 0.0
NP=239 0.0 8,01210-07 -1.9703D=08 =4,5317p=-08 0.0
PU=236 -2.,5709D-01 =1,38010=01 ~2.1687D=02 0.0
PU=238 ~2,6198D=13 ~8,1089D=12 1.3114p=10 0.0
PU=239 _ =3.8759D=05 2,5406D-06 _  =4,1373D=-09
PU=240 . -1,62490=05 7.450ip=-05 -2,2%35D-08
PU~241 2.68590=06 -1.4125p=05 =2,4506D-08 -9,6286D=09
| PU=-262 1,75480=-11 -1,45220-12 4.2135p-13 8,1876D=11
] AM=241 -9-0806D=05 -2,7861p=06__ _ =5,9572D=06 0l o
i AM=242M Q.0 - -6,2075D=12 «1.3579p~12 7.2216D=11
AM=242 0.0 - - =3,6911D~15 -2.1656D=-16 _  3,1810D=12
AM=243 5.45590=15 =2,2774D-14 2.165Tp-12 0.0
CM=242 5.4622D=13 -5,8343p=15 3,0526p-14 0.0
CM=243 1.76&1D=14 -4 ,2986D=16 2.0163p=14 w4, 06500-19
CM=244 ~  2,2141D=12 _=3,4376D-1% -3,0721D=1% 0.0 _ .
CM=245 -4,00880=16 -3.2530D-17 -5.3110p=18" 0.0
COMPLETE SET OF SENSITIVI COFFFICIENTS FOR PU=-238
_REACTOR TYPE FAST REACTOR ( PU FROM BL 3 IRRADIATION  910DAYS
NUCLIDES DECAY (ALPHA) DECAY (BETA) FISSION CAPTURE SIG=N2N
..... U-235  =2,40340=11 Q.0 _ _._...=8.7474D=03 5.1326D=02 =4,82610-06
U=-236 -8,1451D=10 0.0 =5.6957D=04 5.08850-02 -2.3089D-06
U-237 3.0 2.6318p-02 -6,3998D=03 ~1.,4865p=03 . . ..0.0
T li~-238 =8,4538p=11 0.0 =4.1160p=-03 8,6555D-03 7.5096D=01
Np=236 0.0 -1.2774p~10. -4,0731D-10  1,941%p=09 ... .0.0
NP=237 ~1.6800n-07 0.0 -3,2529p-02 71.36190-01 -8,6040D=06
CNP=238 0.0 . _2.06%910=203 ~3,.5768D=03 -4,15360=04 0.0 —
NP=239 . 0.0 3,.7760D=04 =2.1490D=0% b, 9428R=05 0.0
PU-236 -2,.34150-23 0.0 =2,35550-23 =3,70130=24 . 0.0
PU=-238 -8, 6T6TD=03 0.0 -1.51050-01 -2,4517D-02 0.0
PU=-239 4,.39880-05 0.0 . =4,0628D=02 1.84370-02 1.31410= 01
PU=240 3.7254p"04 0.0 -1.8137p=03 - 6.1214D=02 -1,3698p=06
CPyU=24% 2.0544D=0s__  6,2152D-02 =-1,0908D=02 =1.8925p=03 . _=8.39423D=06
PU=242 1.3802n=21 0.0 -1.1370p~0% -1,1062D=09 7.2049D=08
AM=241 L 2.86720-05_ a0 o ..=2.2551D=03 _ 5,B446D=02 . 0.0 —
T AM=242M 0.0 3,35920%05 ~4.0717p=-06 -8.9665p-07 &.3056D=08
AM=242 0.0 . L_l.20790=04&  =5,31720=05_ . =1.1709p=05 =3.7810D=08
AM-243 3.7272p-11 0,0 -3,2316p=12 2.5010D-10 0.0
CM=242 2.6796D=02 0.0 ~1,3098D=03 =1.1850p=03 0,0
CM=243 ~6.4836n-11 0,0 =5.7799p=10 =7.2007D-10 3,1005D-08
CM=244 2.2648D=10 . 0,0 -4,0217D=12  =3.1704p=12 0,0 ,
(M=245 4,.7058D=13 0.0 =4.1138D=14 -6.7163D=15 0.0
COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR PU=239
REACTOR TYPE FasT REACTOR ( PU FROM BL ) ) IRRADEATION QIODAYS
| - o B S e e e . — S e .
' NUCLIDES DECAY (ALPHA)Y DECAY (RETA) FISSTON PTURE S1G=NZN
{ U=235% ~1.68640=16 0.0 -§.1377D=08 4,3952D-07 =3,38630=11
U=-236 -5,6063D~15 0.0 ~3.9204D=09 4,3707p=07 =1,597ab-11
U=237 00 9.70070=C8 =h.8363p=08 2,5380Dp=07 0.0 .. .
U=238 ~T7,81050=12 - 0,0 =-3,8028D=03 4,29290=-01 «]1,2797D=08
i NP=236 2.0 o =1.05770=15%  =2,7020D-15 1.527iD=14 0.0 .
i NP=237 <1.31850=12 0.0 -2,5530D-07 T 7.6234pw06 w6, 7774D=11
i __NP=238 0.0 -4, 3586D=08 -3,61310~08 1,6740D=0T 0,0
i NP=239 0.0 -8,5301p=04% Z7 6524D=04 =6,1005p-04 0.0
| PU=236  3.86890=z6 0.0 3.89200-26  6.11600-27 __ 0.0
i PUw238 -4 ,0455D=08 0.0 ~1,25220=06 1.0014D~0% 0.0
! _Puvzziww,,-ilggoépmpi B N -4.5068D~01 ~1,3068001  -4,99860=05
: PU=240 1,1812D=09 0.0 -1,00320-086 -9,15160=07 1,9363D=0%
PU=24]1 l1.6126n~11 2.5404D=07 =-3,5226n=08 =3,3374D-09 _ 1.8373p~10
PU=247 C2.3344D=11 0.0 -5,8766D=11 2.6569n=-09 6.3877D=14
AMe=241 2.9864%0=10. 0.0 ; =7.02880=09 2,4241007 0.0 .
AM=262M . 7.35%690=11 -8,8971D=12 1.9267D=11 1.5794D~13
AM=242 0.6 1,7588D=-09 ~2.15990=-10 -4,68380~11 =1,5604D~13
AM=243 2.75040=09 0.0 -5,69180=11 -1,1513p~10 0.0
CM=242 - 1.4946p=07 0.0 -4, 44650-09 9,8936D)=09 0,0
CM=-243 1,37600-08 0.0 -2,9657D=10 =3.70700~10 «2,6607D=13
CM=244 5,86630=13 0,0 =1.18160=-14 «1,0697D=14 0.0 o
CM=245 6.6%40D=19 0.0 ~5.1861D=-20 =B.4671pa21 0,0

-
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COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR PU=240
REACTOR TYPE FAST REACTOR { PU FROM BL ) TRRAD[ATION  91QDAYS
NUCLIDES DECAY (ALPHA) RECAYC(BETAY FISS51ON CAPTURE S1GeN2ZN
U=235 ~2,36800=17 0,0 - -8.6184D=-09 7.45830=08 »4,7550D=]2
=236 =7.7466D=16 c.0 ~5.4171D~10 T.4325D0=-08 -2,2178p=12
U=237. . 0.0 .. __ ~2.7383D-08 __ -1,3887D=08 _6.67130=08 0,0
U=238 -2.0854p=11 0.0 -1.0154p=03 1.84190-01  =3,4638p=0%
NP=236 0.0 L m2,%713D=16 -3,6058D=16 2.4828D-1% - 0,0
NP=23T =2.1400p~13 0.0 ~4,1437p~08 1.5784D=06 «1,1040D~11
NP=238 0.0 =1.22880=08 ~7,3431D=09 £,4533D=08 0
- NPw239 0,0° 1,8073D~-03 =1.,1078p~04 =2,5479D-04 0.0
L PU=236 ~4,78980=26. _ 0,0 _ -4,8183D0=26  =7,5717p~=27 o o
PU~233 -7.0408p=09 c.0 -2.1793p=07 2.1862D~06 0.0
PU=239  _ -1.8260D-05 0.0 . _ ,.2,0794D=01 _ 7,1727p=0l  =2.1915D=05 _
PU=240 =1.7549p=04 0.0 ~7.5397p=02" =8,8369D-02 =1.0216D=04
Pim241 -8,67830p-12 =4,4724D=07 =4,4B64D=06 =5,5158p=07 2,0347D=05
FU=242 3,35400-12 0.0 =3.3662D~09 2.2313p-07 2.,9397D~11
AM=241 A.BT010-11 0.0 _=9,4654D=10 3.8518Dn-08 0.0
AM=242M 0.9 7.63%60=12 -1.37070~10 1.,4470D-09  =8,4634D=14
AM-242 - 0.0 . 243B68D-10 -3,2734D=11  5.3300p=11 -2,3785D=14
AM=243 1.8867D-10 0.0 ~3,87400-09 2.2147p-07 0.0 o
. CM=24F 2,1806D=08 0.0 . =5, 7987D=10 3.3507p=09 0,0
CM=243 8.0786H~10 0.0 -6.7858p-11 2.9564D=09 =7.0367D=14
CM=244 2.2806D=0T7 0.0 _ ... ... . =5,8576D=09  -5,3031p~09 0.0
CM=245 3.95%7p-16 0.0 -3,8994D=-17 -6,3664D-18 0.0
COMPLETE SET ©OF SENSITIVITY COEFFICIENTS “FOR PU-241
REACTOR TYPE FAST REACTOR ( PU FROM BL ) IRRADTATION  910DAYS
NUCLIDES NECAY (ALPHA) DECAY (BETA) FISSION CAPTURE S1G=N2N
o U=235 . =T.07120=18 Q.0 . ... .72.57360=09 . 2e56TTD=08 _  =1,4199D-12
=236 ~2,2883D-16 0.0 -1.6002D=10 2.5620p-08 -6,5717D=13
U-237 S QL0 1.31520+08 . =-5.4219D=09 ..3.1528D=08 Q.0
U238 ~9_.5743D=12 0.0 © -4,8563D-04 1.1597p0=01"  =1,6697D=05
NP=23& 0.0 -9,.92240~17 =1,03710-16 8.2918n~16 _ 0.0
NP=237 ~7.1425D-14 0.0 -1,38320D=08 6.2723p=07 -3, 6929D~12
NP-238 0,0 .. ... _ 76, 01720=-09 _ =2.3828D-09 2,1128D-08. 0.0 .
NP=239 0.0 1.5841D~03 -6.8866D=05 ~1.5839p-04 - 0.0
PU-234% =3 -.52?50'25 0.0 -3,@49;[)_‘_25 ?5_- 7344D=26 0.0 N
PU-238 ~2.49270=09 0.0 -7.71550-08 $.1099p=07 0,0
PU-239 =1.1534p=05 0.0 sl.3133p-01 6,23390-01  ~1.3922Dp=03 .
PU=-240 -8,_.76110=05 0.0 »5,.286B8D=02 9,3803p=01 -T.2584D-05
_ PU-2&1 -1,26853=06 =5,51510-02 . =2.9267p-01 =5,0773D=02 =2.3540D=04
PU=242 -1,778CR=-12 0.0 =7.7115D=08 ~6.2578p=08 3,2378D=06
AM-241 r2,498ﬂD 12 0.0 =9.5886D=10 3.3029D=08 0.0
AM=Z42M 0.0 9,82430=-12 -1.3731p=11" 1.66T1p=10 1,2639D=14
. AM=242 0.0 2,39570=10 ~2.92840= 11 2,2055D-12 =2.3149D=14
AM=243 6.2366D=11 0.0 -4 _3460D-10 3.1522p=08 0,0
_CM=242 £.90995=09 0.0 -1.,4803p~10 4,8004p~10 0.0 -
CM=-243 2,42690=10 C.0 ~8,78890-12 3,56890-10 -8,2414D-15
CM-244 3.2267p-08 . 0.0 . m6.5643D-10 =4,3564D.10 0,0 _ .
CM-245 1.5864D=10 o.c -1.9181D=11 =3.1316p=12 0.0
COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR Py-247
REACTOR TYPE FAST REACTOR ( PU FROM BL ) IRRADIATION  910DAYS
NUCLIDES DECAY (ALPHA) DECAY (BETA) _FISSION CAPTURE S1G=N2N
y=235 =2,12060=28 0.0 =7,7181D=10 B,84850=09 =4,2582D=13
U=236 -6,79820-17 0,0 =4.75390=11 8.8374D-09 -1,9571D-13
U=237 0.0 6,26900=-09. . =2,1370D-09 . 1.4B04D-08 . _ 0.0 -
U-238 -4,7502p=12 0,0 -2,3128p=04 7.1451p~02 =8.0031p=06
NP=236 0.0 =6, 1204D=17 _ =3,0037D=17 2.7772p=16 . 0.0
NP=237 -2.3922p~=14 0.0 -4,6321p=09 2,4865D=0T -1.2392p=12
NP=238 0.0 =212349D=09 =1,1300D=09 9.,9434D=~09 0.0
NP-239 0.0 1,32540=03 -4,1950D=05 -9,6485D=-05 0.0
PuU=236 ,LJQ?¢9Degﬂm___"g.o e ..1,081%0.24 1,6993p=25 . __ 0,0 . ..
PU~238 =§.9114p=10 0.0 -2.7583p=08 3.8292Dp-07 0.0
_Py~239 . . =7,1405pD- _0Q.0 . »8,1314D=02 5.2149p=01 =8,65470=06
PU~240 = =6.1751p- 0.0 =3,7263p=02 9,5632D=-01 =5,1694p=05
PU=241 =5.44250=07 =1,4410D=02:  _=2,1761D=-01 9,52990=-01 =1,7711D=04
pU=242 -2.01760-06 0.0 -2.9622Dpm02 " -3,6441p-02 ~5.78580=05
AM=241 -6,6726D=06 0.0 ...=3,37%8D=04 8,5302p=03. 0.9
AM=242M 0.0 7.00280~06 ~8,95510=-07 ~1,9716D-07 9.,4262p-09
AM=242 c.0. we.aaeoa-oe =7, 77480=06 -1.7122p=06 =5,5196D=09
AM=243 2.0313p=11 0,0 ~1.2306p~10 ~1.0222p-08 0.0
CM=242 2,1456D=09 0,0 -4,0062D-11 1,4492p=10 0.0
CMw243 7.21650-11 0.0 -2.2901p-12 1.0525%p~10 ~2,18750-15
_(M=244  1,0462P-08 0,0 =1,8586D=10 =1.4913p=10 0.0
CM=245 1.9137p~11 0,0 =1.8833D=12 ~3,0748D-13 0.0
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COMPLETE SFET OF SENSITIVITY COEFFICIENTS FOR AM=241
REACTOR TYPE | FAST REACTOR ( Py FROM BL ) TRRADIATION  910DAYS
NUCL IDES DECAY (ALPHA) DECAY(BETA) FISSION. CAPTURE SIGuN2N-
U=235 =4,08310-18 x : -1,4860D=09 1.5555D-08 -8,19890~13
U-236 -1,31720-16 0.0 -9,.21100-11 1.552&D~08 -3,7862D=13
U=237 0.0 9,05260-09 =3.4653p=09 2,15620-08 0.0
U=-238 -6,8676D-12 C.0 =3,3413D«C4 B.97271D=02 ~1,15200-05
0.0 -8,46950~17 *5,.9231p=17 4,9723D=16___ 0.0
-4,28310=14 0.0 ~8.2934D=09 4,00420-07 =2,2160D0=12
0,0 =4 2075D=09 -1,83230=09 1,4468p-08 0,
0.0 1,343480-03 -5,29910=-0% -1.2188p=04 0.0
PU-236 2.0311D= 24 0.9 . Z2:04320=24 3.2107p=-25 0,0
FU~238 -1,5302D=09 0.0 -4,7362D=08 5.9508p=-07 0.0
PU=-239 =8.9443D=06 6,0, =1,0186D=01 5,6449Dm01 -1,0818D=05 .
PU=-240 =7.2422n=05 0.0 -4,3702D=-02 9,4878p=-01 -6,0323D-05
_PU=241  =7.2370p=07 9,68540-01 =2.4876p=01 . w4,31560.02 -2.0133p=04
PU-242 -1,28040=172 0.0 =5.17290-08 “4.4533p-08 2.3929D-06
AM=241 o =1.2163p=03 0.9, ..mR28193p=02  =6,24210-02 0.0
AM=242M 0,0 -1.7437n-09 =1,2320D-07 -2.70350-08 1,06550-06
AM=242 0,0 ] . '=3,3089D=-08  =4,69330=11  =%5.20730-12 3,3416D=08__ .
AM=243 3,70340-11 0.0 -2.4599D=-10 1.8669D=-08 0,0
CCM=242 . 4.03690-09 0,0 ~8,2706D=-11 2,77155D=10 0.0 ..
CM=243 1,39740=10 0.0 ¥, g497p=12 2.0470D=10 -4,5728D-15
CM=244 1.91300=08 0,0 L =3.7154D=10  -»2.8271D=10 . . Q.0 .
CM=245 5.3654D=11 0.0 -6,1044D~12 -~9.5664p0-13 0.0
COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR AM=242M
REACTOR TYPE FAST REACTOR ¢ PU FROM BL ) IRRADIATION  910DAYS
NUCLIDES DECAY {ALPHA) DECAY (BETA) FISSION CAPTURE S1G=N2ZN
U=235. =8,99070=19% 0.0 .. . -3,27220=10 . . 4,18790=079 =1.80%4D=13.
U-236 L2 8616p=17 0.0 -Z.0011p-11 4.1854p=09 -8,2568D-14
y=237 0.0 3.7937n=09 ~1,1175D-0% B.860TD=09 0.0
U=-238 -9.8776p=12 0.0 -1.40100-04 5.17&43D=02 -4.8676D=06
NP=236 c,0 -6,12870-15% =1,35480=17 1,2887p-16 0,0
NP=237 -1,1081p=14% 0.0 -2,1456D=09 1.3112D0=-07 -5,76200=13
NP=238 6.0 ~1,77950=09 =5,50930=-10  5,9521D0-09 C.0
NP=23% 0.0 1.16790=03 =~3.01470=05 -6.9337D-05% 0.0
PU=236 -3,79150=-22 0.0 -3,8145D=22 ~5,9943nm~23 0,0
PU-238 .  =4.3655n=10 0.0 -1.3512p-08 2.1253D=-07 0.0
PU=-239 ~5,19230-06, 0.0 -5,9125D=02 4.6087p=01 -6,3085D=06
PU=240 - -4.95820=05 8.0 -2.9920b-02 9,6493D-01 -4,1751p=05
PU=241 +4.5012P=07 . 9.8043p=01 . =1.79980-01 . =3.1224p=02 =1,4739D=04
PU=242 -5.9368p=13 c.0 -2.0158p=08 -2,0066D-08 1.2380D-06
AM=241 =7.33400=04 0.0 =3,7357D=02 9.2012p-01 0.0
AM=242M 0:0 -4, 2603D=03 ~1.40215=01 -3,08760=02- =1.0536D=04
AM=247 0.0 =4.2380P=08  =4.23670-11 _ -8.0526p-12 4,2708D=-08
AM=214 3 9,2276p=12 0.0 D w5,0l29p~11 4,6425D=09 0.0
CM=242 9.33070=10__- _. Q.0 _.._ =1,5609p=11 ___ &.1891p=11 . 0.0
CM=243 3,04040-11 0.0 -8.6843p-13 4,4188pw11 -8.42210~16
M=2 64 4,7404N=09 ¢.0. -7.57090=11 =5.9804p=11 0.0
CM=245 8.73800~12 6.0 ~7.7730D=13 -1.2691p=13 0.0
COMPLETE SFT OF . SENSITIvITY COEFFICIENTS FOR AM=242
REACTOR TYPE FAST REACTOR ( PU FROM BL ) IRRADIATION  910DAYS
NUCL IDES NECAY (ALPHA) DECAY (BETA) FISSTON CAPTURE 51G=N2N
=235 __ =8,9%07D-19 0.0 . o =3,2722n=10 _  4,1B790-0%  =1,8054D=13
U~236 -2,86160=17 0.0 <2.0011h-11 §,1854n=09 - ~8.2568D=14
U=237 0.0 - ) 3,73310=09 -1,11750~09 8.86070=09 0.0
U=238 ~2.8774D=12 n.0 -1.4010D=0% 5.17430-02 -4,86T60=06
NP=23& 0.0 . =6,1287D=1&  ~1.35480-1T7 - 1,28470=16 0.0 -
NP=237 ~1.1081D=1% 0.0 -2.1456D=09 1.3112p=-07 =5,7420D-13
e NPw23B 0.0 -1,77950=09 =5,90930=10 5.9521D=09 0.0 .
NP-239 0.0 1,1679p=03 =3.0147D-0% ~6.9337p~05 0.0
PU~236  =3,7919%p-22. . 0,0 . =3.8l450-22 _=5,9943D-23 = 0.0
PU=238 -4 3655D=10 0.0 -1,35120-08 2.1253p=-07 0.0
PU=239  =5.1923D=06 [V =5,5129p=02  __4.6087D-01 _  =6,3085D=06
U Pu-24p  -4,9582D-0% 6.0 -72,99Z20D=02 9.6493p=01 -4, 1751D=05%
PU=241 =-4,50120=07 9,8043D=01 -1.,7998p=-01 -3,1224D-02 =1.47390=04
- FU=242 =5,9368D=13 c.0 C5.01580-08 -2.0066p-08 1.2380D=06
CAMe241 =T 3B40D=04 0,0 -3,7357p=02 9.2012p-01 0.0
AM=242M 0,0 9,9575p~01 Z1.4021D-01 =3,0876p=02 -1,0536D0=04
AM=282 0.0 .=1,0000D+00 _ _ «2367p-11 -8,0526D=12 _4,2T708D=08
AM=243 9,2276017 0.0 .0129D-11 4,6425p=09 0.0
CM=242 9,33070-10 0.0 / =1,5609p-11 6,18910-11 0.0
CM=2473 3_04040-11, 0.0 ) -8 _6B43D~13 4,.4188p-11 -8,4221D=16
_ CM=244 4.7408D=09 0.0 -7,5709D0=11 =5,9804D11 0.0 —_—
CM=-245 8.7380D~12 0.0 -7.77300-13 ~1.2691p=13 0,0
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COMPLETE SET OF SENSITIVITY COEFFICIENTS FOR AM=243
REACTOR TYPE FAST REACTOR { PU FROM BL ) IRRADIATION.  910DAYS
NUCLIDES DECAY (ALPHA}Y DECAY ¢(BETA) FISSION CAPTURE S1G=N2ZN
: U-235 -8,0532D=19 . 0.0 =-2,93100=10 3.788%90-09 -1,61171D-13
‘ U=2136 -2.5623%0~-17 0.0 -1.7922p-11 3.7867D=09 =7.3960D~14
u=~237 0.0 3,52Q4D=09_ _ =1,0207D=09_ . 8,2118p=09 2.0
U~238 -2,6709D~-12 0.0 i -1.3004D=-04" 4,90950-02 =4,5201D=06
NP=236 0,u 5,0854n-15 ~6.75710=19% 1.1727p=16 0.9
NP=237 =1.0006n=14 0.0 ~1.9374D=D9 1,1987p-07 =5,2420D=13
NP=238 o ..0,0. L =1463030=09 ~5.,3978D=10. . 5.5155D-0%
NP=23% 0.0 1,1399D-03 -2.8573p=-05 -6,5719D-05 0.0
PU=236 5,8495N=23 0.0 5.8B44D=23  9,2469n=24 0.0 B
PU=238 -3,96440=10 0.0 =1.2271p=08 1,9548p-07 0.0
Pu=239- -4,92980=-06 0.0 ~5,6140b=02 | 4.3024p~0l = =5,9913D-06
PU=240 ~4,781T0=-05 c.0 -2.8855p=02 5.6618D-01 -4,0295p=05
CPU=241 =4,35750=07 ~3,34840-03 . =1.74230-01  _ 9.5418D=-01 . =1.42800-04
- PU-242 ~8,5579D=07 C.0 -2.2724p-02 9.6360D=01 =4,4609D+05
AM=241 ~-9,3159D=06 [ ~4,7131D0=04 . ___l.458%=02 . 0,0
AM=242M 0.0 ~1.11180=05 -9, 4040D=0% 7.9777D-03 -7.02190-07
‘ AM=2472 0,0 -2.13020-04 | =6,2232D-06 2,515§D-Qﬂ,, =4.1885D=09
i AM=2643 ~8.669TN=05 0.0 : ~2.2166D~02 . =4,5063D-02 0.0
CM=242 8.3767D-10 0.0 -1,3890D=11 5. 548Tp=11 0.0
CM=263 2.7229n-11 0.0 -7.7128p=-13 3,9563D0-11 =-7.4878D-16
CM=244 4,2737H=09 0.0 -6,76330=11 -9,334%90-11 = 0.0
CM=245 7.8819D-12 8.0 ~5.9%05D-13 -1.1348D-13 0.0
COMPLETE SET OF SENSITIVITY - COFFFICIENTS FOR (M=242
REACTOR TYPE FAST REACTOR ¢ Py FROM Bi_ ) IRRADIATION  9LlODAYS
NUCL1DES DECAY (ALPHA) DECAY (RETA) FISSION CAPTURE sIG=N2ZN
U=235 -1,14860-14 0.0 -4.18020=10 . 5,22950=09 .  =2.30630~13
i =236 =3,656160=17 0.0 =2.5605D=11 5.2257D=-09 -1.05610=13
: U=237 0.0 4,065%90=09 -1.36420=09 1,0461D-08 0.0
! 1)=238 -3,38530~12 0.0 ~1.6483D=04 5,7929p=-02 -5,72130=06
i P-236 0.0 -2.64950~16 -1.63700-17 1.6128D=16 .
MP=237 =1.3900P=14 0.0 - ~2.69150=09 1.5976D=07 -7,20590-13
NP-238 0.0 -2.09670=09 ~7.21400-10  T,.02850-09 0,0
NP=-23% 0.0 1.22820=03 ~3.38290=05 ~7.7807p=05 0.0
; PU-23% 9.5795pn~23 R 5.6367Dp=23 1.5163D-23 o.0
! PU=238 =5 _4045D=10 0.0 ~1.6728D-08 2.5543n=07 ¢.0
PU-239 ~5.8047TD=06 0.0 -6.6102p-02 4,.83B3p=-01 -7.0480D=06
PU=240 -5.3020=05 0.0 «3,2345D-02 9.6209n=~01 =4 ,50590=05
PU~241 -4, B241p=07 9,75030=01 =1.3289D=01 - =3,34640=02 ~1,57630=04
PU=247 ~6,92900-13 0.0 ~2.3934D-03 =2.3483p-08 1,4075D=06
AM=241 -T.5618n-04 0.0 -4 .0281p=02 " 9,1367D-01 0.0
A= 24 2M 0.0 1.45727-03 -1.9783D-04 -4.35660-05 1,1414D=06
‘ AM=242 0.0 -3, 45260~03 -B.4031p=n4 -1,8505p=04 =5,9220D-07
i AM=243 1.15190=11 0.0 -6, 4526D=11 5.8447p=09% 0.0
| CM=2472 =1.23840p+00 o,n -2.24C3p-02 -2,0269p-02 0
i CM=243 -4,55590=03 0.0 -1,1875D-08 -1.4786p=0R 5,90670=07
i CM=244 5.97120=09 0.0 -9.7453p~11 -7,72380-11 0.0
1 CM=245 1.0%89n-11 C.0 -3.9815p-13 -1.6296p=13 0.0
{ COMPLETE SFT OF SENSIFIVITY COEFFICIENTS FOR (M=243
! REACTOR TYPE FAST REACTOR ( PU FROM BL ) IRHADIATION  910DAYS
i NUCLIDES DECAY (ALPHA? DECAY(BETA}Y FISSION- CAPTURE 51G=N2N
: U=235 -4,61510-19 2,0 -1.67970-10 2.3307D=09 . =9,2673D=14
: U=236 =1.46050=17 0,0 ~1.0213p=-11 2.3503D=09 =~4,22010-14
=237 G0 2,58670-09 -£,7953D~10 5.99405-09 9.0
: U-238 -1.96680=17 0.0 -9,5761D=05 4.04930~02 -3.3367D=06
i NP=-236 0.0 -2.,8161p=15 -1,17920=17 7.0283p-17 Q.0
i NP=237 -t.1140p0=15 0.0 ~1.1839p~0% 8,0271D-08 ~3.1464D=13
i NP=238 0.0 =1.21p70=09% -3.5936D=-10 4.0237D0=09. . _D.0
! NP«239 0.0 1,05560L-03 -2.3453p=05 ~5,39642D-05 0.0 .
! PU=-236 2,65952D=20 0.0 2,71120=-20 4.2605p=21 0.0
! PU~238 -2.5290p=10 0.0 -7.82780-0Y 1.3610D=07 0.0
: PU=239 -4, 07810=06 0.0 -4.6441D=02" 4,1814p=01"  =4,9626D~06
PU=240 -4.2218p=05 0.0 -2.54T60D=D2 9,7014D=01 =-3,5687D=05
L PU=241 =3.9Q730=07 . .__ 9.,83015-01 ~1,56230-01 =2.7104p=02 =1,2844D=04
PU-242 -4,1516D=13 0,0 -1.340%p=-08 =1,3924D=08 9.3152D0=07
AM=241 -6,3243D=04 0.0 =3,19960=02, 9.3159p=01: 0,0
AM=242M 0.0 3.33610=04  =3,4246D-05% 5415D=0% 8.29750~07
AM=242 0,0 5,7023%p=-03.  =8,4003D-04 ~1.8499p=-04 ~£,01520=07
AM=243 5.01980-12 0.0 -2.6942D=-11 2.5268D-09 0.0
 CM=242 _ =8,0917D-01 0.0 ... =1,93210-02 3.82490=01 2.9 .
CM=243 =1.9541p~02 0.9 -2.2928p=02 -2,8660D=02 -2,6456D=05
CM=244 2.57%7p=09 0.0 -3,76690~11  =2.932%0=11 0.0
CMm285 4,7746D"12 0.0 -3.9064D=-13 «6,377TTD=14 0.0
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COMPLETE SET OF SENSITIVITY COFFFICIENTS

JAERI-M 8133

FUR CM~244

REACTOR  TYPE FAST REACTQR ( Py FROM BL ) TIRRADIATION
NUCLIDES DECAY (ALPHAY DECAY(BETA) F1SS1ON CAPTURE
_Ue235  =3.5463D=1% 0.0 _=1.2908p=-10 1.8556D=-09
U=23g -1.12210=-17 0.0 -7.8464D=12 1.8555p=-09
U=237 . 0.0, .. 2.17870-09 . _=5.49910=-10 . 5,0309D-09
U=238 -1,65790-12 0.0 -8.0718D=05 3.5959p~02
NP=236 0.0 1,82030=13 _3.5829p-16 | 9.7065D-17
NP=237 =4,8023D+15 0.9 =9,2987D-10 6.5104p-08
NP=238 0.0 . =1,.01620-03 -2.9082p=1¢
NP=-239 0.0 3.9859N=04 -2.0774D=0
PU=236 2:.0360D-21 0.9 . .2204820=21 3,2186D=22
‘PU=238 -2.0184D=10 0.0 -6,2474N=09 1.1227p=07
PU-239 =3.62800-06 8.0 =4,13150~02 = 3,.96660=01
PU=240 -3.90180-05 n,0 =2.35450=02 9,7240p=-01
PU=241 Lo3,63860-07 0 1,0728D=02  =1,454090-01  9,4821D-01
PU=242 -6,89310-07 0.0 <=1.8304D-02 9.5674p-01
AM=241 ~1.37010=05 .0 ~6.9315D-04 2.5066D=02
AM=242M 0.0 ~3.973&0=06 -6.6000D0=04 6.6208p~013
AM=242 - 0.0 -1,1729n=04 -1.65930=05 2,5528p=04
AM=243 ~3,39210=05 0.0 - -1,7876D=02 9.4965D=-01
CCM-247 =4.924950-0% 0.0 =2.3291p-p4  1,3503p-02
CM=243 -1,00770=04 0.0 -2,.6041D-04 1.33890=02
CM=244 -3,3157n-02 0.0 -2.7048D=-02 =?,.4487D=02
CM=2485 3,74230=12 0.0 -2,9911D=13 =4.6835p-14
COMPLETE SET OF SENSTTIVITY COFFFICIENTS FOR CM=245 g
REACTOR TYPE FAST ®EACTOR ( PII FROM BL ) IRRAGTATION  910DAYS
NUCLIDES DECAYCALPHAY DECAY{HETA) FISSICN CAPTURE
1J]=235 ~6,3140D0=19 0,0 =2,2950D=10. 9.07360=10
U-236 -3,81400=18 Q.0 =2,6670R=12 1.0515p~09
U=237 0,0 1.47660=09 -3,34670=-10 3.4036p=06
U=238 ~1.13500=17 0,43 ~5.52620=05 2.4089p=02
NP=236 0.0 1.36660~12 2,72330~=15 3.4141p=16
NP-23T -2 64980-15 0.0 ~5,130%0=10 3,9882p-08
NP=23AR . 0,0 -5,8580p-10 -1.76950-10 242796D=09
NP-235% Q.U 8_9612D=-08 -1.5128n=05 -3,7095D-05
PU+236 1,25700=1R N.0 1,2645D=-18 1.9871p=19
PU=238 “l.17610=10 0.0 =3,6404p=09 7.?2364D=0%
PU=239 -2,b4640=06 N.0 ©=3,2414D~02 3.5801p-~-01
PU-240 =3,3384=05 n.0 -2.0145p-02 9.7639D-01
Pu-241 =3,1630D=07 9,8158=03 -1.26470=01 .2:58490=01
PU=?842 -5.9020n=-07 0,0 C ~1.%672p=-02. 9.6215p=01
AM=241 -1,059830«05% 0.0 =5,3569D0-04 2.24220~02
AM=242M 0.0 =2.9522D=06 =3 0&5TD=08 5,7366D=03
AM-242 7,0 =1.1402p-04 ~1.48040=05 2.5824p=06
AM-243 ~2.906TD-05 0.9 -1,53180-02 9,5645D=01
CM=-242 =4,00940-02 0.0 o=1,8962D-04 Lle2237D=02.
CM=243 =7.£7120=05% a,u -2,0341p~08 1,2154p=-02
CMw 244 -1.2289p<02 2,0 -2,3181n-02 §-790ip=01
CM=245 -6,6133D-05 n,o -1.,2639n=01 -2.06350p=02.

210DAYS

‘51G=N2N

L =1a12130=14 .

=3,2434D=14
0.0

1 -2,8151D-06

0.0
-4,3245D=13

-4,4174D=06
-3,30320-05

.71.1980D-04

-3.60550=05
0.0

~4,85590=07

=1.18313D=08
0.0

I TS 4 NP
~3.009%0=-07

O,

0.0

SIG=N2N
-1.26790~13
-7.7099D-15

0,0
=1.9321p=0¢

0.0
-1,5123p=12

C.0

0.0

0.0

0.0
-3,4702D~06
-2.8354p+05
=1,04460=04
-3,0953p=05

0.0
-13,7246D=07
-1.0634D=08

0.0

wJal

=2,35600=07

0.0
0.0



