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Abstract When the new target is installed and commissioned in
May 1998, we will be able to raise the beam current to

A project to upgrade the short-pulse spallation sourasver 10QA. The recently-approved SPSS enhancement

target at the Los Alamos Neutron Scattering Centqroject, when complete, will allow us to raise the current

(LANSCE) is in progress. This upgrade will reduce théo 20QUA at a repetition rate of 30Hz.

target change out time from about a year to about three

weeks and permit the proton beam current to be raised to 2 SIMULATIONS AND TESTING

200pA.  The project includes a new target-moderatorthg target design process has been guided by extensive

reflector system, a new suite of moderators for four new,nnter simulations and engineering tests. We have
flight paths, improved auxiliary systems, remote handlings, penefitted from the APT materials irradiation

capability, and a new crane and service building. Th@xperiments led by one of us (WFS).
project has also supported calculations and experiments’ Tha final design choices were a compromise

for target neutronics, rod-target thermo-hydraulics, andanyeen neutronic performance, operational reliability,

corrosion-related measurements in a proton beam. THB,q engineering practice, radioactive materials handling,
final engineering design is now complete and the project,q \waste management considerations.
has begun fabrication and procurement. Installation will

begin in the fall of this year. 2.1 TMRS neutronics

The neutronic performance of the TMRS was calculated
1 INTRODUCTION using the LAHET Code System. [3] These simulations
The short-pulse spallation target is located at th@gere used to determine the moderator thickness, target
Manuel Lujan, Jr. Neutron Scattering Center (MLNSC) afaterial, target thickness, reflector material, reflector
the Los Alamos Neutron Scattering Center (LANSCE)hickness, and the choice of coolant. Studies were done
The present target is a split (flux-trap) solid cylindefor various partial decoupling schemes in the upper tier of
made from a tungsten alloy. [1] The target feeds a liquighoderators and several choices of decoupling materials.

hydrogen moderator, a high-resolution water moderatothe moderator overlap and the flux trap gap were also
and two high-intensity water moderators. Eaclaried in the simulations. [4,5]

moderator is viewed by three neutron flight paths and .
their associated instruments. The proton beam is suppliéd Target thermo-hydraulics

from a storage ring (PSR) which stores 800-MeV protongpe | AHET calculations also provided the source term
from the linear accelerator and dell|vers 250nSfW'_dF'or beam heating in the target. The computational fluid
pulses at 20Hz. The average current is presently Ilmlt%qmamics code FLOW-3D [6] was then used to model the
to 7QUA due to stress limitations in the solid upper target,, i, cooling.

The target upgrade is part of a larger project, the g ¢aq rod bundle target concept was also tested
LANSCE Reliability Improvement Project, which has thegyperimentally since it has not been used before in
goal of improving the overall availability and gh5)ation targets. This design was conceived to control
productivity of the facility. [2] The goals of the targety,e proplem of activated corrosion and erosion products
upgrade are contaminating the cooling system and making
* Change out of the target-moderator-reflector system,intenance operations difficult and possibly limiting the

(TMRS) insert in three weeks or less lifetime of the target. The rod bundle target consists of

* Provide coupled upper-tier moderators to service foufy 1mm diameter tungsten rods inside 0.25mm-thick
new flight paths Inconel tubes.

* Increase current capability from the presenpA0 The test program consisted of placing the Inconel
(S6kW) to 20QuA (160kW) _ _tubes in a water cooling loop and heating them

* Preserve the neutronic performance of the existingectrically to simulate the peak heat flux in the target of
lower-tier flight paths 142 watts/crh  Pitch-to-diameter ratios (p/d) of 1.02,

1.05 and 1.10 were tested. A failed test at p/d=1.05 led us
to consider a plate target as an alternative. After a careful
analysis and repeat experiments, we determined that the
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rod bundle concept will work and has a sufficient thermal
margin at 200A.

2.3 Corrosion measurements in a proton beam

The upgrade project has contributed to the materials
irradiation program. Various material samples, including
clad and unclad tungsten rod bundles, have been
irradiated with a one-milliamp beam of 800-MeV
protons. We now have experience with operations and
maintenance on tungsten systems and we will soon have
measurements of the bulk properties of irradiated
materials.

The results from this work are very preliminary but
we have been able to make some general observations.
After about two amp-hours of operation, corrosion and
erosion of tungsten was evident but there were no
catastrophic failures. The material still had some
strength. The auxiliary water systems were difficult to
maintain for unclad tungsten because of activated
corrosion products which tended to deposit on fittings
and flex lines.

Figure: 1 The TMRS insert. The proton beam enters

3 HARDWARE DESIGN DESCRIPTION vertically through the pipe at the top. The openings for

the neutron flight paths can be seen near the bottom.
In order to meet the goal of a three-week replacement

schedule, the targets, moderators, and inner reflector are (/.. ~< o existing flux-trap moderators. The

mounted on a single (TMRS) insert. The project wil pper-tier moderators are in backscattered geometry and

build two inserts, compatible crypt sh|e-ld|.ng, the putegre partially coupled. Table 1 lists the moderator types
reflector and a new crane and access building. It will alsg

) L ) he fligh hs that th )
provide tooling fixtures for assembling future targets angndt e flight paths that they serve
facilities for handling irradiated targets. The target inserfTable 1 Moderator types and their associated

is shown in Figure 1. flight paths.

FP # Moderator Type Coupling
3.1 Target 1,2,16 | high-resolution watef decoupled
The target team has carried two different concepts for thg 3,4,5 high-intensity water decoupled
upper target to final design. This is because of concern$ 6,7,8 high-intensity water decoupled
with the thermo-hydraulics of rod bundles and the| 9,10,11 liquid hydrogen decoupled
corrosion of bare tungsten. The baseline design is a plate 14,15 water coupled
target with seven pure tungsten plates and no claddinJr 12,13 liquid hydrogen coupled

The fall-back design is an Inconel-clad tungsten rod
bundle with a pitch-to-diameter ratio of 1.05. The rest 08.3 Reflectors

the target insert is designed to be compatible with eithgf,q jnner reflector is edge-cooled solid beryllium. Since

choice. there is no water in the beryllium to capture neutrons,

The plate target is preferred for neutronic,g onic performance is enhanced and light water can be

performance and is simplgr to b“"‘? than a rod pundl% ed for a coolant. The beryllium reflector is 0.25m thick
However, the plate target is suceptible to corrosion a d is attached to the removable TMRS insert

the design depends upon the bulk properties of tungsten, 1o outer reflector is lead with embedded stainless

such as thermal conductivity and strength. Some of theggq| ¢qoling lines. It has an inner diameter of 0.60m and
properties will change with irradiation. an outer diameter of 1.14m. It is part of the crypt

: ) shielding but it can be removed through the roof using the
The lower target is not as severly stressed with Onléfridge crane if necessary

10% of the bulk heating rate as the upper target. It Is
made from a solid piece of tungsten. 3.4 Materials handling

3.2 Moderators Safe and efficient methods for handling irradiated

he | . q i fl components is essential in order to meet the goals of the
The lower-tier moderators are in flux-trap geometry anﬂpgrade. We have the benefit of over twenty years
fully decoupled. They are designed to give the same
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experience with high-power (one-megawatt) beams and
we have developed a substantial remote handling]
capability.

The target insert is removed and replaced through a
special access port in the roof of the target cell. Irradiat
targets are pulled directly into a transfer cask using a
radio-controlled bridge crane. The transfer cask shielg
personnel from radiation and controls contamination:
Secondary containment is provided by a building over the
access port.

Irradiated targets will be taken to the facilities in thg,
high-power beam area for post-mortem testing. We have
the option of storing them in special culverts for future
use or cutting them up for disposal. There is a new h
cell facility at the CMR building for detailed analysis of
irradiated samples. The MONITOR remote handling6]
system will be used for operations in Area A.
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