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Charge Question 2: Has the design been shown to 
meet the requirements?

Charge Question 5:  Is the design sufficiently mature 
to proceed with finalizing the procurement package? 
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The Target Assembly does not exist in a vacuum (actually, 2/3 
of it does), therefore it interfaces with many other subsystems

These include:

1. Vessel Systems

• Vacuum Systems

2. Moderator Reflector Assembly (MRA)

3. Process Systems

4. Target Viewing Periscope (TVP)

5. Conventional Facilities (CF)

6. Control System

7. Remote Handling

8. Proton Beam
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Each interface has an approved interface control sheet that 
controls technical details and the responsibilities of each WBS

X

X

X

This presentation will walk through 
key sections of each interface; 
highlighting the connection with 
important  requirements.   
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Vessel Systems: Largest Physical Interface

• The Core Vessel lid supports the Target Assembly

• Vessel Systems shielding wraps around the Target

• The snubber ring of the Target Assembly mounts to lower shielding

• The Core Vessel provides an inlet and an outlet for external air cooling

• Vessel Systems provides passageways for air to travel around the Target 
wheel for external air cooling.

• Gamma gate & extensions

• Prevents contact between Target Assembly and MRA

NOTE: Interface with Vacuum 
Systems is handled through 

Vessel Systems

1
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Vessel Systems: Largest Physical Interface

• Permit access to a single segment location 
for segment exchange.

• Guiding of Segment into place. Utilize 
shape of Core Vessel shielding, and then 
guide pin/pocket combo between Segment 
and flange on shaft.

1
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Vessel Systems: Largest Physical Interface

1695 Shaft Outline The outer boundary shall meet the interface defined in S03000000-M8U-8800-A10001.

1480 Leak Rate During vacuum operation, the total leakage into the Core Vessel from the Target Assembly shall not exceed 0.1 
Torr-L/s.
Note: This captures the overall leak rate from ambient into the core vessel during vacuum operation. It is expected 
that the dominant source will be from a rotary seal, O-rings, and other leak sources. This does not cover "virtual 
leaks" from outgassing or surface contamination.

1481 Interface Geometry The target assembly shall mount in the locations indicated within S01020500-IST10209.

1482 Imposed forces Imposed forces on the core vessel interface shall not exceed those found in IS - Target Assembly - Core 
Vessel, S01020500-IST10209.

10948 Water Leak rate Target Assembly water boundaries and seals shall have a leak rate of 1 x 10 ^ -5 mbar-l/s or less.
Note: This captures the overall leak rate into the core vessel during vacuum operation.

• Requirements specifically related to the Core Vessel, indicating 
the key interfaces between Vessel Systems and the Target 
Assembly 
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MRA: Highest-Risk Interface

• Credited control specifying no contact between the 
Target Assembly and the MRA. (Req 1566)

• The MRA wraps around the Target as the Target rotates 
at 45 RPM – 10 mm vertical gaps

• 3 Target Segments must be removed to create 
clearance to remove the MRA (Req 10836)
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MRA: Highest-Risk Interface – Clearance Allotment is area of 
greatest interest, requiring multi-faceted evaluation

Interface Gaps between Target Wheel and MRA

• Error between Target and MRA positioning 
result from:

• Chain between Core Vessel, Target 
Assembly, MRA (discussed by Aaron)

• Helium operation vs. Vacuum operation

• Thermal states

• Seismic loads

• Stiffness & Deflection
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Process Systems

• Process systems provides the water flow to the Target

• 158 gpm (7.5 gpm/segment + 7.5 gpm for shaft)

• 29 psig operating pressure (125 psia MAWP)

• Flange interface specification for inflow and outflow water.

• Vacuum seal cover gas

• Segment/Shaft Purge drain

• Manifold Shroud drain

• Blowers for maintenance air cooling

3
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Process Systems

Pressure drop of 15 psi agreed on for 
system design

Flange size for piping interface

Max Allowable Working Pressure to 
ensure piping system sufficiently 

designed and to coordinate system 
limits

3
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TVP: A coated target nose for remote viewing

Image: https://www.open.edu/openlearn/science-
maths-technology/engineering-
technology/manupedia/thermal-spraying-
hardfacing

https://www.ornl.gov/news/spallation-
neutron-source-achieves-another-major-
milestone

- Imaging temperatures

- Coating Process – Flame Spray

- Cleaning

- Temperature

- Substrate material: Inconel 718

- Location

- Segment weight and size
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Conventional Facilities
• Assembly weight for crane – 18 Tons

• Component weights

• Component elevations

• Target Drive Room coverage needs (jib crane)

• Nitrogen and dry air needs (provided to TDR)

• Spares storage (Used Segments)

5
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Control System

• Target Protection System (TPS)

• Motion Controls (ICS)

• TA: select devices; procure motor, resolvers, and sensors; provide 
functionality input

• ICS: device selection assistance, electrical design, controller 
procurement, programming

2 homing sensors and 2 resolvers for control system (motion)

3 eddy current sensors for TPS rotation verification.
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• Lifting & lowering Target Segment

• Shield blocks

• Drives clearance of other components

• Manifold jumpers

• Drove drive design and 
clearances for segment 
extraction vertically

• Prepare for transport to disposal site

• Dry

• Cool-down

• Downsize

• Package

Remote Handling
7



16

Remote Handling

Perishable components to be 
transported in approved container

Remove sufficient bulk water before 
transporting within facility

Contain feature to interface with zip-lift 
for specific components (Segment)

Water 3 cm or more below interface 
before component servicing

7
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• Covered in Target Assembly Segment Design 
presentation by Aaron Jacques

Proton Beam
8
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Conclusion

• Interfaces have been matured post PDR

• Continue to mature the Controls Interface as the Controls WBS progresses through its scope.

• Interfaces such as Remote Handling and Process System may continue to develop as development on these 
systems progresses.
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