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Section I
INTRODUCTION

This report describes the Bulk Shield Facility (BSF) located in the
Air Force Nuclear Engineering Test Facility (AF NETF). The AF NETF
has a 10-megawatt nuclear reactor and is located in Area B of Wright
Patterson Air Force Base, Ohio.

This report is intended to assist engineers and sc’2r ists who may be
contemplating research and development, engineering and applied testing,
and technological applications in the following functional areas.

1. Metallurgy

2. Biomedical Research

3. Solid State Physics and Electronic Systems

4. Nuclear Engineering

5. Nuclear Physics

6. Radiochemistry

7. Activatica Analysis

8. Other



Section II

DESCRIPTION OF THE
BULK SHIELD FACILITY

The BSF contains high purity water which shields the south face of
the reactor. Figure 1 (Drawing C-66-6) shows the location of the BSF with-
in the reactor building. This floor plan also represents access to the build-
ing from the ground level, and depicts relative distances by the grid overlay.

Figure 2 (Drawing B-66-7) is of the reactor top elevation, and again
has the grid overlay for distance reference. Access to this floor is avail-
able by stairs from the ground level. An overhead polar bridge crane is
provided with a 20-ton and a 5-ton lift.

Figure 3 (Drawing D-66-8) shows the relative location of electrical
and fluid process utilities supporting the BSF experiment needs. The BSF
dolly is shown in the retracted position. Notice the gamma facility at the
south end of the BSF, and the isotope tubes at the north end.

Figure 4 supplements the drawing and describes those utilities serv-
icing the BSF.

Figure 5 (Drawing D-66-9) has the as-built dimensions of the various
details and perimeter of the BSF. The N-8 channel is reactor control in-
strumentation. It is a spare start-up channel to the regular N-3 start-up
channel. When the N-8 channel has to be used for reactor start-up, the
BSF dolly must be retracted from the irradiation position until after start
up. Then after N-8 is moved counter-clockwise out of the core area, the
dolly may be driven forward into the irradiation position. Whether or not
the N-8 channel is used would have to be resolved on the basis of the sched-
ule at that time in consideration with the experiment to be irradiated.

The BSF interface window to the reactor core is also shown. De-
tails of this window are presented later in this report, The window distance
from the core east-west centerline is shown as 19, 562 inches.

Figure 6 (Drawing D-66-10) depicts the minimum opering into the
BSF at the level of the water overflow scuppers. The BSF liner is notice-
able here. This liner is made of 1 /4-inchthick, Type 5050 aluminum plate.
This liner assists in maintaining the BSF water at about 1/2 megohm per
cm resistivity., The water is constantly cleaned-up by circulating it
through appropriate demineralizer beds and filters, then returning it to the
BSF.
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Figure 7 (Drawing D-66-11) shows the BSF dolly in the retracted
|position. This dolly is electric motor driven by remote control from atop
‘the BSF. The experiment holder rack contains a removable plate on which
experiments may be mounted and positioned in the desired flux from the re-
actor. The dolly is designed to support a 10-ton load.

Important vertical as-built dimensions are indicated on the drawing.

Figure 8 (Drawing D-66-12) displays additional as-built dimensions
and picturization of the two isotope tubes.

The isotope tubes provide a very convenient means of irradiating
small objects. A metal carrier contains the object and by means of an
aluminum chain the carrier is lowered into the tube, to come to rest at the
window. Figure 9 (Drawing C-66-17) is a diagram of the carrier.

These carriers are made from aluminum stock of short half-life
element alloys.

Figure 10 (Drawing D-66-13) shows the details of the window inter-
face between the reactor and the BSF. Here are also the as-built dimen-
sions one would require to mount an experiment on the experiment holder,
Details of the typical holder are shown. The experiment container should
be designed to fit against the window, or in the recesses between the ribs
for maximum flux. It should also be se-urely mounted on the experiment
plate. The plate and its support tubes should be furnished such that the
unit can be slipped inte the 24-inch long spring-loaded tubes on the large
plate that slips into the rack on the dolly. The entire assembly then, on the
large plate, is lowered by crane into the water and down to the experiment
holder rack on the dolly.

Figure 11 (Drawing D-66-4) shows the as-built geometry of the BSF
window with respect to the reactor core and its core tank structure. The
drawing also shows the dry irradiation facilities interface with the core and
their proximities.

Figure 12 indicates the dimensions of the gamma facility. Twenty
spent fuel elements are to be positioned around the perimeter of the central
void., Pure gamma irradiation experiments would be lowered into this void.
Figure 3 shows the location of this facility in the BSF.

Dimensions of the instrument bridge are shown in Figure 13. The
bridge is designed to support a 75 PSF live load.

11
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Section III

FLUXES AVAILABLE

The plot of the fast neutron spectrum is shown in Figure 14. The
data for this plot was taken at distance (x=0) inches from the BSF window
interface.

Figure 15 shows the neutron flux in the BSF as the x distance in-
creases from the window interface. Three energy groups are plotted.

The gamma dose rate for the BSF is shown in Figure 16.

The gamr-a dose available in the Gamma Facility will be on the order
of 107 ergs/gm-carbon per hour. Since this facility uses spent fuel ele-
ments as the gamma source, and as yet the reactor has not used sufficient
fuel to make spent elements available, measured dose rates for this facility
are unobtainable.
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Section IV

BSF PHOTOGRAPHS

Figure 17 is an aerial view of the south-east quadrant inside the con-
tainment shell of the reactor building. The empty BSF is at the top of the
picture and is spanned by the instrument bridge.

Figure 18 is a vertical view looking downward into the spent fuel ele-
ment storage pit. The triangular shaped grating about half-way down is the
level on which the gamma facility will be placed for irradiation use.

Notice at the upper left corner the empty gamma facility box,

The south-west quadrant of the reactor top level is shown in Figure
19. Here again, the instrument bridge is shown spanning the BSF.

An aerial view of the reactor top level and the BSF is shown in Fig-
ure 20. The top shielding plug is removed from the reactor core tank. This
plug is in the upper right corner. When the reactor is operating, the plug
is inserted over the core tank making that area floor level.

Figure 21 is the BSF floor and dolly. Notice the measuring rule at
the right side of the dolly on the floor. This indexes the dolly distance from
the reactor core east-west centerline. Another rule fixed to the dolly bed
indexes the bed area from the rule on the floor. Using these indexes one
can locate large experiments on the dolly and accurately position them with
respect to the core and obtain the desired flux. The experiment holder rack
is on the north end of the dolly.

The 1:-8 start-up channel arm is shown along with the arc in which
it travels. The tube arrangement hanging down from the north wall is the
fuel transfer mechanism. It is normally stored in the full vertical position,
against the north wall.

At the south end of the BSF are stored the three neutron-gamma
ratio curtains which can be used on the dolly.

Figure 22 is at floor level, clearly showing the dolly and the experi-
ment holder rack in their closest approach to the BSF window.

The chain drive on the left side of the dolly has since been replaced
by an electric motor drive for the rear wheels on the dolly. This new
arrangement provides more accurate control of positioning an experiment
in the desired flux.
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Figure 20
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A close-up of the BSF window is Figure 23. Some of the as-built
dimensions can be seen marked on the various surfaces.

Details of the experiment holder rack are also shown. This rack is
also used to hold the neutron-gamma ratio curtains. These are inserted in-
to the holder to selectively attenuate either the neutron or gamma flux such
that variations in their ratios may be obtained. These curtains are only
usable for experiments which would be mounted on the bed of the dolly.

Figure 24 is a close-up of the lower half of the BSF window showing
details of the experiment holder rack interface with the window recess.

2
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Figure 23
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Section V

CONC LUSION

The clcse review of this report should be sufficient to gain an under-
standing of the capabilities and research applications offered by the bulk
shield facility.

Additional information with regard to specific questions of usage is
available upon request to: Director, AFIT-SEN (Det #11), Wright-Patter-
son Air Force Base, Ohio 45433. Attention: Engineering and Experimen-
tation Division.
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