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with certain core configurations of the



Proposed PRNC-Pool Critical Facility

 

computed. The same conputat ional

method and the same input data, when used to compute the excess reactivity

ofa

 

iven core configuration of the PRNC | HW Research Reactor, yield

results that agree very well (within 2%) with those measured in critical

loading experiments on the sane configuration = thus establishing confi =

dence in the validity of the computations reported herewith. (See py

 

126 16)

One of the dbjectives is to provide dependable reactor physics data to be

 

 



in the sa

 

ty analysis of the proposed PRNC-Po0! Critical Facility.

However the usefuiness of the data presented herewith Is not limited to

the solution of that problem, it is more general than that: The group

constants may be used as input data to» ver

 

ty of calculations concer~

?ning both the PRNC Res

 

wreh Reactor and the PRNC Pool Critical Facility,

Including calculations of flux distribution, depletion, perturbation etc

The fuel elements to be used in the proposed PRNC-Pool Critical Facility

 

identical with those used in the PRNC Research Reactor. They are

NTR-type, 18 plate fuel elements containing 10.67 9 of 20% enriched U305



powder per plate. For the exact description of the geometry and the

imaterials! composition of these fuel elements reference is made to the

Final Hazards? Sumary Report PRNC-37. (see ref. 1)
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?Tho results are presented in the following orde

1, Computed values of few group constants.

2, Computed values of effective multiplication factor (heey)

for @ set of configurations of the PRNC Poo! Critical

Facility.

Comparison of measured and computed kyey values for a given

configuration of the PRNC Research Reactor.

1. Compyted values of Few Group constants

Two, three and four group constants were dete

following regions

12, Standard fuel elenent



b. Partial fuel elesent

+ Center welt

4. Pure water reflector

The group constants ware calculated at the Comput ing Center of

Brookhaven Kat ional Laboratory, using the HAMHER-code which was deve-

oped at ONL. HANMER contains THERMOS Iibrary for thermal and MUFT

Mibrary for fast microscopic cross sections; the rest of the necessary

Input data describe the materials composition and the geometry of the

region. NAMMER-conputed few group constants by regions and by energy

Groups are
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2 of Eff iplicatl 1

   

Effective miltiptication-factors were computed on the Control Data

e 16OK-A computer of the ORNL Mathematics Division, using "TWENTY GRAND",

4 few group, few region diffusion code developed at ORNL.



Four groups were us

 

The core configurations chosen include the pro=

¥ Posed basic configuration of the Pool Critical Facility as well as

: certain other configurations of the sane facitity obi

 

ined by a

 

ing

fone, two, three or four standard fuel elements to the basic configura-

 

tion, Into the corner positions. Some of these configurations were

Instrumental In determining the excess reactivity associated with the

 



accident, agreed upon In the case of the PRNC-Poo!

Critical Facility as inadvertently dropping

 

tendaré fuel element

Into a corner position.when the core Is alrandy critical in its basic

 

configuration.

?The configuration cat

 

1d NCONTROL CASE" refers to the actual configuration

\ Of the PRNC Research Reactor used in a critical loading experiment.

TWENTY GRAND calculated effective multiplication constants, together

 

with the configuration diagrams are given in figures | - 5.
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3. Comparison of Measured and Computed Dats for the ?CONTROL CASE:

Im order to check the overall validity of these computations a con-

parison wes made with experimentally determined results. A set of

critical loading experiments were performed n the PRNC-Research Reactor

Core in the open pool position and the excess activities were determi-

 



?ned with the aid of a calibrated regulating rod and one calibrated

shimrod, The regulating rod was calibrated by the stable period method

and the shiarod by the trading method.

Integral calibration curves of the regulating and of the shinrod are

shown in Figures 6 and 7 respectively.

Figures 8 through 11 show the core-configurations for which # critical

loading has been performed.
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Figure 10: CONF IGURATION H
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Jn 33. excess reactivity - as it

can be read off from the cal bration

curves.
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The discrepancy between measured and computed kerf values in the ?CONTROL

CASE is .0029, which is very satisfactory especially if one takes into

?account that the computations rafer to # clean core and the meesurenents

were performed on a core that has had an operating history of approximately

 

80 megawart days.

Conclusions,

1. From the close agreement obtained between measured and computed values

 

We conclude that using the BNL-HAMHER code for generating few group

Constants and the ORNL-IVENTY GRAND code for determining the effective

multiplication factor leads to valid computed results. in an attenpt

to corrobora

 

this conclusion further calculations are being made on

2. We have seen that for configuration A of the proposed PRNC Poo!

Critical Facitity we obtain a computed kye¢ = 1.014 corresponding to



clean cold excess reactivity of

 

this value

 

 

by substituting partial fuel elements for sone of the standard elenents

preferably In the center of the core.

3. The excess reactivity associated with the postulated maximum credible

?accident 1s computed as the differance between the kyy's of cases

Aand 8.

 

OK * 0,0068684 ~ 90g
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