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ABSTRACT

The UHTREX Critical Experiment uses the core, reflector, fuel
elements, and control rod materials of UHTREX to produce data for the
verification of nuclear design calculations,

Components of the critical assembly and the plans for its
operation are described and discussed, as are the location and design
features of the test facility.

Hazards that might arise during UCX operation are described
and the consequences analyzed. Consequences of conceivable excursions

are minor, with effects limited to the assembly test cell,
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1, INTRODUCTION

As a preliminary to the Ultra High Temperature Reactor
Experiment, the Los Alamos Scientific Laboratory will perform the
UHTREX Critical Experiment, For UCX, the graphite core, the graphite
and carbon reflector, the fuel elements, and close simulations of the

control rods of the UHTREX reactor 1

are used in a series of experiments
planned to produce data for the verification of the nuclear calculations

upon which the design of UHTREX is based.

d.1 Summary

Within the reactor test cell complex at the TA-35 technical
area of LASL, the graphite and carbon parts of the UHTREX core and
reflector are assembled with a drive mechanism that rotates the movable
core, Mounted on top of the reflector, an aluminum superstructure
supports five control rod drives and a neutron source actuator, all
remotely controlled., The small, cylindrical UHTREX fuel elements are
loaded singly with a hand tool into the core, through the fuel loader
slot in the reflector, and discharge, through the core plug exit slot,
into a wheeled, padded box from which the elements are removed
manually., Control rods, nearly identical in nuclear properties to the

UHTREX rods, are contained in rigid aluminum tubes., Fourteen

1. "Ultra High Temperature Reactor Experiment (UHTREX) Hazard Report,"
LA-2689, March, 1962.



instrument channels collect nuclear data from the assembly and transmit
to a remotely~-located control room, from which all nuclear operations
are controlled.

The critical experiment is planned in two phases. In phase I,
the following experiments are performed while an excess reactivity of
less than $1 is available in the reactor:

1, Determination of the cold critical core loading,

2, Control rod calibration within the excess reactivity limits,

3. Measurements of the core's power profile,

4, Measurement of the near-ambient temperature coefficient of

reactivity,

5. Investigation of the effect on measured neutron multiplication

of neutron source-detector geometry, and

6. Measurement of the reactivity effect of voids or unloaded

graphite in the place of fuel,
Phase 11 experiments complete the calibration of all sixteen control

rods.

1,2 Conclusions

The UHTREX Critical Experiment is located in a facility that
will prevent any external radiation hazard during the most extreme
excursion that can occur. Because UCX operates at very low power
levels, no significant fission product inventory will accumulate.
Therefore, there is no off-site hazard.

At all times the core is so well reflected, by a heavy
graphite reflector, that external reflection produces no significant
change in assembly reactivity., The structures of the core and
reflector optimize moderation to such an extent that, if the assembly

were flooded with water, reactivity would be decreased.




Reactivity additions by control rod movement at the maximum
available rates produce limited excursions that do no damage to the
assembly, the facility, or to personnel in the vicinity. The production
of a power transient by hand loading of the small fuel elements, each
worth 2 or 3¢, would be difficult, even if procedures were ignored
and precautions were nullified. Accidents that cause mechanical damage
to the core, sufficient to alter its configuration, would produce
little increase in reactivity.

The critical experiment will be performed in consonance with the
proposed "Code of Good Practices for the Performance of Critical
Experiments," prepared by Sub-Committee ANS-1 of the American Nuclear
Society Standards Committee., Written experimental plans, reviewed and
approved by the UHTREX Planning Committee, will govern all operations
that result in a multiplication greater than 10, The experimental plans

will describe proposed activities and prescribe operating procedures,
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2. SITE INFORMATION

2.1 Location

The UHTREX Critical Experiment will be conducted at TA-35, located
within a Los Alamos area owned and controlled by the Atomic Energy
Commission. The TA-35 site is approximately two miles southeast of the
city of Los Alamos (see Fig. 2.1.1), 15 miles southwest of Espanola,
and 22 miles northwest of Santa Fe. Most of the Los Alamos Scientific
Laboratory technical areas and much of the Los Alamos residential area
lie within a three-mile radius of TA-35. The nearest residential area

is 3/4 mile distant.

2.2 Layout

TA-35 (also known as '"Ten Site'") is located on a narrow mesa shown
in Fig. 2.2.1. The experiment will be conducted in the Test Pit Build-
ing, TSL-29, which 1is located among other structures within a fenced
area to which access is restricted to persons on official business. To
the south of TSL-29 is a filter building which serves the plutonium
laboratories and is occupied only intermittently by maintenance personnel.
On the west side are TSL-2 and TSL-26, the K-Division laboratory and
office buildings, in full use during normal office hours. Outside the
security fence to the northeast is the site of the Fast Reactor Core
Test Facility, now under construction. The construction site, which comes
within 10 feet of the north wall of TSL-29, is open to a 50-man construc-
tion crew and to casual visitors during work hours. Menmbers of the

contractor's supervisory force can enter the job site at any time.

11
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Fig. 2.1.1. Map of area surrounding Los Alamos.
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2.3 Population

The population in the vicinity of TA-35 is concentrated inside the
LASL technical areas and within the city of Los Alamos. Figure 2.3.1
shows the population distribution for both technical and residential
areas, and Table 2.3.1 lists the names and uses of the various technical
area sites. Table 2.3.2 summarizes the population distribution by radial
zones. The numbers are not additive, because 75 percent of the people
listed for the technical areas are also counted for the residential areas.
During working hours, there are a total of 16,500 people in the Los Alamos
area.

Except for the city of Los Alamos, the area within a 10-mile
circle of TA-35 is sparsely populated. There are a few permanent
residents at Frijoles, five miles SSE; but during the summer, visitors
to the Bandelier National Monument can raise the population to nearly
300. White Rock, five miles ESE, has a population of 850. At San
Ildefonso Pueblo, nine miles to the ENE, there are approximately 400
people.

In the 10~-20-mile zone, the total population is 12,000, with
8,000 concentrated around Espanola, 15 miles to the northeast.

Between 20 and 30 miles away from the site, the total population
is almost 40,000, with 85 percent of the people concentrated in the
vicinity of Santa Fe, 22 miles to the southeast.

There are no other population centers within 50 miles of the site.

Albuquerque, population 300,000, lies 53 miles to the south.

2.4 Meteorology

2.4.1 Winds

Surface movements of air at the TA-35 site are influenced
strongly by its location on a mesa that slopes away from the Jemez

Mountains on the west. The site is surrounded on the other three sides

14
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TABLE 2.3.1

LASL TECHNICAL AREAS

Technical Area

Numberx Name Facilities and Functions

TA-1 Former Main Technical Area Being razed

TA-2 Omega Site OWR, Water Boiler
Reactor, offices,
laboratories

TA-3 South Mesa Site (Main Offices, laboratories,

: Technical Area) shops

TA-5% Beta Site Laboratories

TA-6 Two-Mile Mesa Laboratory Offices, laboratories

TA-7% Gomez Ranch Site Abandoned

TA-8 Anchor Site West Offices, laboratories,

sources for radiography

TA-9 Anchor Site East Offices, laboratories
TA-10 Bayo Canyon Abandoned

TA-11 K-Site Explosive testing
TA-14 Q-Site Explosive firing
TA-15 R-Site Offices, laboratories,

explosive firing

TA-16 S-Site Offices, laboratories,
explosive plant

TA-18 Pajarito Laboratory Offices, laboratories,
critical assemblies

* Sites used occasionally, by fewer than 10 persons.

16



TA-21

TA-22

TA-26%
TA-28%

TA-35

TA-36

TA-37

TA-40

TA-41
TA-42%
TA-43
TA-45
TA-46
TA-48
TA-49
TA-50
TA-51
TA-52

TA-53**

TABLE 2.3.1 (continued)

DP-Site

TD-Site

D-Site
Magazine Area A

Ten Site

Kappa Site

Magazine Area C (PMA)

DF-Site

W-Site

Incinerator Site

Health Research Laboratory
WD-Site

WA-Site

Radiochemistry Site
Frijoles Mesa Site

Liquid Waste Plant
Radiation Exposure Facility
Reactor Development Site

Los Alamos Meson Physics
Facility

Offices, laboratories

Offices, laboratories,
explosive plant

Storage
Explosive Storage

Offices, laboratories,
reactor development tests

Officies, laboratories,
explosive firing

Explosive storage

Offices, laboratories,
explosive firing

Offices, laboratories
Incinerator

Offices, laboratories
Abandoned

Offices, laboratories
Offices, laboratories
Laboratories

Offices, laboratories
Laboratories

UHTREX

Offices, laboratories

% Sites used occasionally, by fewer than 10 persons.
** Preliminary Design

17



TABLE 2.3.2

POPULATION WITHIN RADIAL ZONES

Zone Limits Number of
(Miles) Los Alamos Areas Included People
0 - 0.5 Technical Areas 155
0.5- 1.0 Technical Areas 540
1.0~ 2.0 Residential and Central Business District 4800
Technical Areas 350
2.0~ 3.0 Residential 6000
’ Technical Areas 2500
3.0- 6.0 Residential 4650
Technical Areas 445

by deep canyons that drain eastward into the Rio Grande Valley, 1500
ft below. After sunset, cooler air from the mountains flows across
the mesas and channels through the canyons to the river valley. The
flow is reversed during the day.

Winds are generally light and southerly. The average wind speed
is less than 10 mph about 75 percent of the time and reaches 30
mph only 0.1 percent of the time, usually in gusts. Over the entire
year, average wind direction lies in the quandrant from south to west
about 50 percent of the time. Wind roses for 0600 and 1200, based on
data from 11 years' observations, are shown in Fig. 2.3.2. Tabulations
of average wind direction and speed for each month of the year are

presented in Tables A.1 and A.2 of Appendix A.

2.4.2 Inversions

In the Los Alamos area, inversions are almost always caused by

surface cooling or frontal activity. Surface cooling inversions, by

18
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far the most common, can be expected to form during any night when the
skies are generally clear and wind speeds are low. On the mesas, such
inversions usually dissipate by mid-morning. Inversions due to frontal
activity are subject to considerable mixing caused by the moderate
winds that usually accompany the fronts. Lateral mixing is reinforced
by vertical mixing created by the mechanical turbulence of the winds

flowing across the broken terrain.

2.4.3 Precipitation and Temperatures

Average precipitation and temperature data for Los Alamos are

presented in Tables A.3 and A.4 of Appendix A.

2.5 Hydrology and Geology

Theisl has described the hydrology and geology of the Los Alamos

area. A discussion by W. E. Hale is included in Appendix B.

2.6 Seismicity

The Los Alamos area is on the Rio Grande structural trough near
faults of large magnitude, and hence, according to Hale, earthquakes
might be expected to occur at any time. Further, the Los Alamos area
might experience tremors from quakes originating in other parts of the
trough. However, Hale continues, there is no geologic evidence to
indicate that intensive earthquakes have occurred recently in the
Los Alamos region.

According to S. A. Northrup,2 in a region like New Mexico that

is subject to a high frequency of shocks of moderate intensity, the

1 C. V. Theis, "Geologic Background of Waste and Water Supply Problems
at Los Alamos,'" Paper No. 1, '"Meeting of AEC Waste Processing Committee
at Los Alamos, New Mexico," TID-460, October, 1950.

2 Collaborator in Seismology for New Mexico, U.S. Coast and Geodetic
Survey; and Head, Department of Geology, University of New Mexico.
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frequent shocks act as a safety valve to relieve earth stress before

it can accumulate to produce a violent shock. Northrup reports that of
575 earthquakes recorded in New Mexico during the century preceding
1949, 94 percent originated in a 75-mile section of the Rio Grande Valley
extending south from Albuquerque (53 miles south of Los Alamos) to
Socorro. Only 2 percent of these shocks were of intensity VIII to IX
on the Rossi-Forel scale. (Intensity I is a microseismic shock;
intensity X is a shock that causes general disaster.) One of the
strongest shocks, reported to be of intensity IX, originated near
Cerrillos, 30 miles south of Los Alamos, on May 28, 1918. The resultant
shock at Los Alamos presumably attained intensity VI or, with remote
possibility, intensity VII. Another report 3 lists a brief shock of
intensity V that occurred at Los Alamos on August 17, 1952.

3 '"Abstracts of Earthquake Reports for the Pacific Coast and the
Western Mountain Region," MSA-75, July, August, and September, 1952,
U.S. Coast and Geodetic Survey.
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3. FACILITY

3.1 General Description

The reactor test cell complex was constructed to provide a place
where criticality experiments can be performed with a wide variety of
reactor cores at modest power levels. Installed control and power cables,
ventilation and utility service systems, a supply of portable shielding
for supplementary use, and a control room located at a distance from the
core test pit, were designed for versatility in operation of the facility.
Many of the facilities features, e.g., the pit liner and the ventilation
system, were designed specifically to accommodate experiments with
plutonium alloy-fueled cores. These features are not relevant to UCX,
but are included for clarity in the facility descriptions.

Three structures at TA-35 contain the reactor test cell complex:
The pit building (TSL-29); the control room and its basement, in the
north wing of the main K-Division Office and laboratory building (TSL-26);
and an 80-foot connecting tunnel (TSL-35). The physical arrangement of

the complex is shown in Fig. 3.1.1.

3.2 Pit Building (TSL-29)

An above-grade, single-bay structure and three levels that extend
to 25 ft below grade make up the pit building. Plans of the building
at the 0 ft level (grade level), -15 ft level, and -25 ft level are
presented in Fig. 3.2.1, 3.2.2, and 3.2.3.
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Fig. 3.2.1.
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3.2.1 Reactor Test Pit

An elevation of the test pit can be seen in Fig. 3.2.1.1. The
structure rests on a 4 ft thick slab of reinforced concrete. Exterior
walls are 2 ft of concrete backed by earth and tuff rock. The internal
walls that separate the pit from the terminal room and cell access
corridor (see Fig. 3.2.2 and 3.2.3) are 5 ft of reinforced concrete.
During critical experiments, the pit is covered with two layers of
portable shield blocks, each 2-1/2 ft thick. The individual blocks,
made of magnetite concrete, are sheathed in steel. The walls and floor
of the pit are lined with 1/4 in., 20 percent type 304 stainless steel-
clad plate, smoothly finished (see Fig. 3.2.1.2).

When the pit is covered, entry is made through one of the three
doors off the cell access corridor at the -25 ft level. Each doorway
is equipped with a hinged steel door that can be backed by a movable
shield, 2-1/2 ft thick, made of concrete with Colemanite added.

At the west side of the pit, at the -15 ft level, a 5 ft wide
fill box penetrates the wall. This opening is designed to permit the
installation of a variety of auxiliary equipment pass-throughs to suit
the core under test. During UCX, the box will be filled with shielding
blocks. Details of this and other penetrations are given in Table 3.5.1.

3.2.2 High Bay

The high-bay portion of the pit building (TSL-29) is constructed
of cemesto siding on a steel frame, with a sheet-metal and graveled
roof. The structure is 37-1/2 ft wide, 82-1/2 ft long, and 32 ft high
and has clear-glass windows in steel frames on the north and south
sides. It is heated with gas-fired radiant panels and ventilated by
two roof-top blowers. Access to the area is through a personnel door
and a vehicle entrance at the east and west ends, and through an open

stairwell from the tunnel at the -15 ft level. A 30-ton electrically
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Fig. 3.2.1.2. 1Interior of reactor test pit.
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powered bridge crane services the area within the high bay. The
eastern 1/3 of the high bay area is temporarily occupied by a lead-brick

cave used for studies of gamma spectra.

3.2.3 Terminal Room

On the -15 ft 1level, the tunnel enters the pit building at the
terminal room, from which stairways lead up to the high bay or down to
the access corridor., In the terminal room, wiring from the control room
enters junction boxes or passes directly through penetrations into the
test pit. A typical installation appears in Fig. 3.2.3.1. Much of the
electrical power distribution equipment is located in the terminal room.
The fill box occupies a portion of the 5 ft shield wall between this
room and the pit. Two 4 ft x 4 ft hatches, one in the ceiling of the
terminal room and one in the floor, provide access for lowering equip-

ment with the crane from the high bay to either the -15 or -25 ft level.

3.2.4 Cell Access Room and Corridor

The cell access corridor at the -25 ft level runs the length of
the pit, outside its south wall, from a room directly under the terminal
room. The corridor is the route to the three doors into the pit. Normal
entry to the -25 ft level is by the open stairway from the -15 ft level.
A gate located at the south end of the access room prevents entry to the
corridor during critical assembly operation. An escape trunk at the
east end of the corridor provides an exit by ladder into the high bay area.
The hatch can be opened only from the trunk side.

A sump tank, with duplex pump, in the east end of the corridor is
available for collection and removal of any waste water which might find
its way to the -25 ft level. The pump discharges to the contaminated

sewer system.
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Fig. 3.2.3.1. Typical junction box and pass-through installations
in terminal room.

31




3.3 Tunnel (TSL-35)

A concrete-lined tunnel, 80 ft long, 7 ft high, and 4 ft wide,
connects the control room basement to the pit building terminal room.
All wiring between the two buildings (TSL-26 and TSL-29) is routed along
the tunnel. At the east end of the tunnel are a gasketed steel door

and sealed cable penetrations.

3.4 Control Room Area (TSL-26)

The control room and its associated areas are located in the east
end of Building TSL-26. A concrete block and reinforced-concrete
structure, TSL-26 contains many shops, laboratories, and offices used
by members of LASL's K-Division for the development of electronic, heat

transfer, and fuel containment systems.

3.4.1 Control Room

The control room, 24 ft long x 21-1/2 ft wide, and 11 ft high, is
located on the ground floor of TSL-26. It contains all the features
usually found in a modern control room. The operating console is
equipped with key-lock power switch, rod control switches and position
readout, nuclear instrumentation readout and audible popper, a 48-point
alarm annunciator panel, recorders, communications system, etc. The
console is flanked by fourteen, standard, air-conditioned, instrument
racks which can accommodate any array of electronic equipment. Building
ventilation and utility monitoring and health monitoring readout equipment

are permanently installed in the racks.

3.4.2 Basement and Mezzanine

A large basement room is connected directly to the control room
by a ladder and hatch, and is also accessible through a corridor and

stairway. A mezzanine, at the south end directly under the control room,
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supports installed junction boxes, relay cabinets, and thermocouple patch
panels. The tunnel (TSL-35) enters the basement room at its southeast
corner. At the north end of the basement are temporary offices used by

K-Division personnel.

3.5 Shielding

The reactor test pit has 5 ft of ordinary concrete in its internal
walls (between pit and controlled areas) and 2 ft of concrete for
external walls, backed by earth and tuff rock. Five feet of magnetite
concrete, in shield blocks, covers the pit. Shield penetrations are
listed in Table 3.5.1, with the design features that maintain shield
integrity. Calculations were made to check the adequacy of the existing
shield for low power operation of UCX. The calculations are discussed

below.

3.5.1 Neutron Shielding Calculations

Neutron fluxes to be expected at the outer surface of the core
reflector region (radius 135 cm) were calculated with a two-dimensional
diffusion code (CRAM). Results in flux-per-watt of power level are
shown in Table 3.5.1.1. Estimates of dose rate beyond the shield are
presented in Table 3.5.1.2. The dose rate estimates are based on
concrete with 25 percent water retention and do not include allowances

for penetration irregularities.

3.5.2 Gamma Shielding Calculations

Simplified calculations of volumetric gamma sources (prompt fission,
core capture, and noncore captures) were based on neutron fluxes obtained
from the CRAM code. Self-shielding was included by treating the core
region and the graphite region outside the core as infinite slabs. The
results of the flux calculations are presented in Table 3.5.1.1. Estimates

of dose rates due to gamma radiation are presented in Table 3.5.1.2.
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TABLE 3.5.1

LIST OF PENETRATIONS THROUGH SHIELD WALL

Penetration Number
Access doors 3
Ventilation 3
Cable conduits 18
Fill box 1
Cable conduits 6
Heat dump piping 6

Size

3' x 7'
16" diam
8" diam
5" x 12!
8" diam
36" diam

34

Design Features

Door shielded by 2-1/2 ft thick
plug (concrete with Colemanite
added) on wheels. Opening sealed
by gasketed, dogged, liner door.

Pipe 15 ft below ground with 90°
bend and long horizontal run before
rising to surface at filter, fan,
and stack pad.

Conduits angled 45° upward into
pit access corridor, three on each
side of access doors. Unused con-
duits sealed by gasketed blanks.
Used conduits sealed by gasketed
plates with gas-tight connectors.
All conduits filled with loose
aggregate.

Steel box sealed by plates on both
pit and terminal room sides and
filled completely with concrete
blocks.

Conduits angled 45° upward into
terminal room, three on each side
of fill box. Each conduit sealed
at pit end by cable sealing boxes.
All conduits filled with loose
aggregate.

Corrugated pipe terminated by
gasketed blanks 10' from south
wall at point 12-15' underground.
Pipe filled with sand.



Inspection holes

Inspection holes

3

6

TABLE 3.5.1 (Continued)

35" diam

12" diam
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Steel-lined holes in shield block
layers. Hole in each layer filled
with stepped magnetite plug.

Steel-lined holes in shield block
layers. Hole in each layer filled
with stepped magnetite plug.
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TABLE 3.5.1.1

SHIELD CALCULATION PARAMETERS AND RESULTS

Flux at Reflector

Outer Surface, per Decade Length Decade Length
Watt of Reactor Flux Equivalent in Ordinary Concrete, 1ip Magnetite
Source Power to 1 mrem/h Inches Concrete, Inches
Thermal Neutrons 3.0 x lOS n/cmz—sec 250 n/cmz—sec 6.4 2.2
Above-Thermal 4 2 2
Neutrons 6.3 x 10" n/cm -sec 10 n/ecm“-sec 12 8.7
Gammas
E=5 Mey 1.2 x 10° Rhg‘t"is- 850 Mev/cm?-sec 18 12.5
cm ~-sec




LE

Area
Pit Access
Corridor

Terminal
Room
High Bay
Area

TABLE 3.5.1.2

DOSE RATES IN AREAS OUTSIDE TEST PIT

Shield
Distance Thickness
Core-to-Shield & Material
19" 60" Concrete
36" 60" Concrete
110" 60" Magnetite

Dose Rates Per Watt (mrem/h)

Thermal Above-Thermal Gamma
Neutrons Neutrons (5 Mev)
<107° 1.0 x 1072 5.4 x 10°
<107° 7.9 x 1072 4.1 x 10
<107® <1070 <1074

2
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3.5.3 Conclusions

The results of the shield investigation indicate the adequacy of
existing shielding for UCX. Step-wise power rises, followed by neutron
and gamma shield surveys, will be employed to assure below-tolerance
dose rates in accessible areas outside the pit. If out—-of-tolerance
dose rates are found, the exclusion zones will be extended beyond the

limits presently planned.

3.6 Utilities

3.6.1 Electrical Power

All conventional power (except some lighting) comes into the pit
building from a 750 kva, 480 v, 3¢ transformer on the substation pad,
TSL-32, just outside the southwest corner of TSL-29 (see Fig. 3.1.1).
The power is fed to a distribution bus located inside the southwest
corner of TSL-29 and from there to a 75 kva, 3¢, 480 to 208/120 v trans-
former which feeds 3¢, 208/120 v and 120 v outlets at the 0 and -15 ft
levels in the pit building as well as in the tunnel and the mezzanine
and control room in building TSL-26.

A 112.5 kva, 3¢, 480 v to 208/120 v transformer, fed from switch
gear in the southwest corner of the pit building and located in the cell
access corridor (-25 ft level), feeds 208/120 v outlets in the reactor
test pit and in the access corridor.

Instrument power also comes from the substation pad. However, a
separate 25 kva transformer at the substation isolates instrument power
from the regular building power. From this 25 kva transformer, power is
fed to a 10 kva, 1¢, 480 v to 120 v transformer located in the terminal
room (-15 ft level) and to a 15 kva transformer located near the end of
the tunnel in the basement of TSL-26., After passing through a multiple
circuit breaker box (also in the terminal room), power from the 10 kva

transformer supplies outlets in the reactor test pit, the access corridor,
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terminal room, and the high bay. The 15 kva, 480 v to 120 v, 1l¢ trans-
former feeds an instrument power breaker box which supplies the mezzanine
area below the control room.

A large, quiet-ground cable (500 MCM) is installed throughout
the power system to minimize ground loops which might affect low-level
signals. The cable is welded to the stainless steel liner inside the
reactor test pit and connected to the site ground (counter-poise) at the
pit end. The other end is laid in the mezzanine cable trays.

Because the reactor test pit is a steel-lined room, the danger to
personnel from electric shocks is greater than usual. To reduce the
danger, power for portable electrical equipment in the pit is supplied
through a 2.5 kva isolation transformer with ground-fault lights. The
frames of the transformer and portable equipment are connected together

and grounded.

3.6.2 Communications Systems

Intercom outlets are installed at twelve locations around the
facility. Master stations, installed in five of the locations (control
room, mezzanine, terminal room, cell access corridor, and in the test
pit), can transmit to any other station.

Speakers connected to the central paging system at TA-35 are
located at each level in the pit building and control room.

Telephone extensions are installed on each level of both buildings.

3.6.3 Fire Protection System

Heat sensitive fire detection devices are ceiling mounted on 15 ft
centers, except in the test pit, throughout both the pit and control
room buildings. An alarm from any one of these devices is indicated
at the Los Alamos Fire Department's Central Station. Fire alarm boxes

are located in the high bay area and in the control room basement area.
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A fire hydrant is located within 75 ft of both buildings. Fire

extinguishers of the CO, type are located on each level of both build-

2
ings.

3.6.4 Sump System

Floor drains in all below-grade areas of the pit building,
except in the test pit, are routed to a 50 gal sump tank located at
the east end of the access corridor. A duplex sump pump of 10 gpm capacity,
at 30 ft head, discharges water from the tank to the LASL technical area
contaminated sewer. The pump is started and stopped by float switch.
The float also trips a high water level switch, at 2 ft depth, and
actuates an alarm and light located at the southeast corner of the high

bay.

3.7 Health Physics Instrumentation

Area monitors measure gamma radiation levels at the locations

tabulated below:

TABLE 3.7.1

GAMMA MONITOR LOCATIONS

No. of Range

Location Monitors (mx/hr)
;nside test pit, 4
10 ft from core 2 1-10
Cell access corridor, 3
south wall 1 0.1 - 10
Terminal room, 3
above tunnel door 1 0.1 - 10

Each of the gamma monitors has a local readout and alarm capability
plus remote readout and alarm in the control room. Neutron, alpha, and
air-borne particle activity surveys are made periodically with portable

equipment.
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A personnel monitor is located at the cell access corridor gate.
Equipment for individual dosimetry and monitoring is provided, according
to the LASL radiation safety policy.1

Whenever the control panel is activated by the key switch, hazard
warning lights are lit at five locations. The lights are mounted in
the access corridor, in the terminal room, on the south wall inside the

high bay, and outside the pit building at the east and west ends.

3.8 Ventilation

A schematic air flow diagram for the test pit building is
presented in Fig. 3.8.1. The components of the ventilation system
shown in the diagram are installed in the facility, and are available
for use. However, the current experimental plans for UCX do not require

use of the ventilation system.

3.8.1 Test Pit

Negative pressure in the pit can be maintained by one of two 2250
cfm blowers, located outside at the base of the stack, which draw air
from the pit through absolute and charcoal filters and discharge through
a stack 50 ft high. Air moves to the pit from the high bay through gaps
around the shield blocks. Pressure drop across each of the two filter
banks is measured at the filters and indicated in the control room. Each
blower has a recirculating duct by which a portion of stack flow can be

recirculated through the filter.

3.8.2 Access and High Bay Areas

Two, 3000 cfm, roof-top blowers can discharge air to atmosphere
from the areas outside the pit, the stairwell forming the path from the
lower regions. The -25 ft level is also ventilated by a 570 cfm fan,

located outdoors at ground level, which draws air up the escape trunk.

1 J. E. Dummer, Jr., and R. F. Barker, eds., '"Radiation Monitoring
Handbook," 3rd ed., LA-1385, November, 1958.
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Fig. 3.8.1. Schematic diagram of pit building air flow
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4, EXPERIMENT

4.1 Critical Assembly

The complete UHTREX reactor is described in detail in the UHTREX
Hazard Report, LA-2689. Only the graphite core and the reflector,
made of graphite and ungraphitized carbon, are used in UCX. A drawing
of the UCX assembly, complete with control rod, startup source, and core
rotation mechanisms, appears in Fig. 4.1.1. The components of the

assembly are described below.

4.1.1 Core

The assembled graphite and carbon parts of the core and reflector
are pictured in Figs. 4.1.1.1 and 4.1.1.2. Figure 4.1.1.1 shows a side
view of the assembly resting on a support plate and drive mechanism
designed for use in the UCX. Only the outer surfaces of the reflector
and its sdpporting parts appear, penetrated by a slot, which is designed
for the UHTREX fuel loader, and the thirteen holes through which fuel
elements are loaded into the core. A top view of the assembly, Fig. 4.1.1.2,
shows a central hole through the reflector top for the startup source, a
circle of eight inner holes for the core plug control rods, and eight
outer holes for the control rods in the rotating core.

Inside the reflector is the core, visible in Figs.4.1.1.3 and
4.1.1.4. The core consists of a vertical, graphite cylinder, 70 in.
o.d., 23 in. 1.d. ;and 39 in. high, which serves as structure and

moderator. It is mounted on a carbon support that rests on a large-
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UCX assembly, vertical section.

Fig. 4.1.1.
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Fig. 4.1.1.1. UCX core and reflector assembly, side view.

45




Fig. 4.1.1.2.

UCX core and reflector assembly, top view.
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Fig. 4.1.1.3,

UCX core assembly with central and top portions of
reflector removed, side view.
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Fig. 4.1.1.4. UCX core assembly with central and top portions of
reflector removed, top view.
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