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SAGEP: Two-Dimensional Sensitivity Analysis Code

Based on Generalized Perturbation Theory

* *
Akihiro HARA , Toshikazu TAKEDA and Yasuyuki KIKUCHIL

Japanese Nuclear Data Committee,
Subcommittee on Reactor Constants,

Tokai Research Establishment, JAERI

(Received January 26, 1984)

A program SAGEP has been developed for calculation of sensitivity
coefficilents in a two-dimensional system. This code precisely predicts
sensitivity coefficients for reactor performances to various cross-
sections by means of generalized perturbation theory based on diffusion
approximation.

SAGEP calculates sensitivity coefficients for multiplication
factor, reactivity worth, central reaction rate ratio, reaction rate
distribution. The results are given for each reaction type and energy
group. Neutron flux and adjoint flux previously calculated by the
diffusion code CITATION-FBR are input to SAGEP, as well as microscopic
and macroscopic cross sections obtained by SLAROM code,

Included in this paper are the basic formulae of generalized
perturbation theory, manual of input data, flow diagram, verification of
obtained sensitivity coefficients. Lists of imput data and its results

for sample problems are given in Appendix.

Keywords: Sensitivity Coefficients, Generalized Perturbation Theory,
Two-Dimensional, Reaction Rate Ratioc, Reactivity Worths,

k Input Manual , SLAROM, CITATION-FBR.
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CEDHBsA-RERKIT, 3BLANOBETKMBHEOELETHRTEALL EhmE I,
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s
Table 3 Recalculotion of Performance .Parometers ond Comparison with GPT Prediction by SAGEP

Kete 28c/1%f S T i “rr20f
Cross Sectlon Change : &% 23%p(n,f) +10% over. all energy
Senslitlvity Coefflcient & p -0.065 -0.020 +0,104 -0.080
Calculation Value : ] 0.97773 0.15268 0.020852 Iz.,458
Recalculatlon Value : &' 0.9714] 0.15238 0.021065 §3.119
Absolute Change : &r=r'-¢ -0,00632 -0.00030 +0.000213 -0.338
GPT Predictlon : AR=R¥P4Q% -0.00645 -0.00031 +0.000214 -0.3u8

+ Generallzed Perturbotion Theory



JAERI-M 84-027

Table 4 Recalculation of Ng-veid Reactivity
Relative to the 2*°Pu(n,f) Cross Secticn Chonge
and Comparisom with GPT Prediction by SAGEP

Cross Section Change é% 1.0 to 2.15 kev

20 7
Sensitivity Coefficient : p ~0.430
Calculation Value™: g 1,37203 -4
Recalculation Value : 1,26426 -L
Absolute Chenge : aR=R'-PR -0.10777 -4
GPT Prediction : BR=R4P4bg -0.11799 -4

* AK/K

__14_
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