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1.0  Purpose

This Interface Control Document (ICD) defines the interfaces between the WBS 1.6.9 and WBS 1.8 beam dump structures and equipment.  Drawings M3E08700K001 and M3E8700K002 show the general arrangement of systems within the structures.  
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2.0  Interfaces
The primary physical interfaces are described according to the following beam dump component systems that are typical for the Linac, Ring Injection and Ring Extraction beam dumps:

· Bulk Shielding and Beam Dump Shielding Liner

· Beam Stop Enclosure

· Utility Equipment

· Controls and Electrical Equipment

In addition to the physical interfaces, there is a major functional interface for the radiation shielding analysis.

2.1 Bulk Shielding and Beam Dump Shielding Liner

The bulk shielding region is composed of 10 ton shield blocks with miscellaneous smaller blocks surrounding the beam stop enclosure and the proton beam tube.  The bulk shielding blocks are supported by the building concrete structure/foundation. The bulk shielding is designed to provide adequate radiation shielding to permit intermittent occupancy in the service area located above the beam dump vaults.  The bulk shielding region will be filled with a combination of steel, lead, sand, and concrete with air in the interstitial spaces.  This air will become activated due to exposure to neutron radiation.

The beam dump shielding liner encloses the bulk shielding and forms an environmental barrier to control migration of activated air.  The shielding liner is in direct contact with the building concrete structure/foundation.  The liner will be equipped with a low point drain to facilitate the collection, detection and disposition of condensate and/or cooling water leaks/spills.

A containment pipe will be provided to enclose the proton beam tube.  The containment pipe terminates at the beam dump shielding liner.

WBS 1.6 will provide the following components:

· Bulk shielding (WBS 1.6.9), 

· Beam dump shielding liner (WBS 1.6.9).

· 
WBS 1.8 will provide the following components:

· Building concrete structure/foundation.

· Containment pipe for the proton beam tube and associated features to facilitate isolation of the air space in the beam dump shielding liner from the Linac or Ring tunnel environments.

· Provisions and equipment required to exhaust the volume above the bulk shielding with ventilation air and to route the activated exhaust air to the ventilation treatment systems provided by WBS 1.8.

· Features to facilitate radionuclide monitoring by WBS 1.9.9 of the shielding liner exhaust ventilation (e.g., tritium monitors).

· Equipment required to facilitate disposition of collected LLLW

· Beam dump building service area ventilation as described in the Target Building SRD.

2.2 Beam Stop Enclosure

The beam stop enclosure is a thick-walled vessel structure that houses the beam stop and the vacuum window.  There may also be some closely associated shield blocks inside the beam stop enclosure.  Access to the beam stop enclosure will be provided through an opening in the floor of the service area of the beam dump building.  There will be piping feed throughs for the utility systems at this location.  In addition, the beam stop and the vacuum window will be accessed via this floor opening. 

The proton beam tube (provided by WBS 1.5) terminates at the beam stop enclosure and is sealed with a vacuum window. 

The structure will be equipped with a hatch panel in the roof above the service area to facilitate equipment access via a portable crane.

WBS 1.6 will provide the following:

· Beam stop enclosure.

· Beam stop enclosure handling cask.

· Beam stop.

· Vacuum window.
· Utility piping components.

·  Vacuum systems (if required) to maintain the seal at the vacuum window and associated equipment for handling the vacuum system exhaust.
·  

WBS 1.8 will provide the following:

· 
· Helium supply and distribution for inerting the beam stop enclosure vessel structure

· Features to facilitate access to equipment via the roof (e.g., access hatch, adequate ground surface preparation and area for crane).

· Provisions for locking the service area access hatch panel that conform to WBS 1.9.9 requirements. 
2.3 Utility Equipment

The utility systems are shown schematically on SNS Drawing 108030400-J8C8000-A008.  This cooling loop equipment will be located in the beam dump structure in the cooling system equipment room behind shield walls that are nominally 40 inches thick. Piping from the beam stop to the cooling system equipment room will be shielded with 40 inches of concrete.

WBS 1.6 will provide:

· Cooling water loop equipment including, pumps, heat exchangers, filters, ion exchange columns, tanks (i.e., delay, gas/liquid separation or pressurizer tank, and storage), and valves,

· Local shielding (e.g., for delay tanks, filters and ion exchange columns),

· Control systems for the utility systems,

· Commercial lifting devices for handling of pumps, motors, etc. (i.e. those provided for the main Target Building will also be used at the beam dump buildings)

· Instrumentation required to monitor and control the utility systems (excluding monitoring equipment required for personnel or environmental protection).

WBS 1.8 will provide the following:

· Beam dump building structure/foundation/walls/roof.

· Cooling system equipment room ventilation as described in the Target Building SRD.
· 
· Features to facilitate radionuclide monitoring by WBS 1.9.9 of the cooling system equipment room exhaust ventilation (e.g., tritium monitors).
· Features to collect and dispose of process waste generated in the service area of the beam dump building.
· Features/equipment (e.g., lines, headers, isolation valves) required to facilitate disposition of collected LLLW.

· Helium gas distribution system for purging radiolysis gases from cooling loop equipment.
· Vacuum systems required to evacuate the cooling loop equipment and associated equipment (Target decay tank/hot off-gas collection systems) for handling the vacuum system exhaust.

· Instrument air supply and distribution system.

· Monitoring equipment required for personnel or environmental protection.

· Adequate floor space for the cooling water equipment.

· Electrical and utility services as defined in the Target Building SRD Facility Interface Design Parameter sheets.

· Physical barriers (e.g., labyrinth entrances, controlled access) to complement the ventilation exhaust systems which are designed to prevent the spread of contamination and protect operations personnel.  Access must conform to WBS 1.9.9 requirements.
· Features (e.g., isolation valves) to facilitate isolation of header systems and services provided by WBS 1.8 from equipment supplied by WBS 1.6.

· Equipment components (e.g., header isolation valves, liner, etc.) which can withstand the anticipated background radiation doses in the beam dump cooling system equipment room.

· A secondary, deionized cooling water system to remove heat from the primary beam dump cooling loop supplied by WBS 1.6.

· A supply of make-up deionized cooling water for the primary beam dump cooling loop.

· Features to facilitate the handling and transport of both shielded equipment components (e.g., ion exchange columns, filters, heat exchangers) and unshielded components to the Target Building utility vault basement for regeneration and/or other disposition/repair.

· Features (e.g., pits in basement floor slab) to facilitate complete draining of the primary cooling loop equipment to dump/storage tanks.  Cooling loop storage tank pits must be sized for personnel access.

· Features (e.g., lined, sloped surfaces) to facilitate the collection and disposition of leaked process materials from process equipment.  Such features must prevent the migration of contamination to areas of lower contamination potential.  Surface preparation/materials of construction shall be compatible with the materials to be contained and shall have suitable radiation resistance (e.g., 304L stainless steel).

· Adequate lighting will be provided in the cooling system equipment room.

2.4 Control and Electrical Equipment

The control & communications and electrical systems are shown schematically on SNS Electrical Interface Drawings.
WBS 1.6 will provide:

· Control system cabling
· Process instrumentation (field elements and transmitters)

· Control cabinets

WBS 1.8 will provide:
· Cable trays and raceways for control systems and electrical power distribution

· Electrical cabling
· Adequate floor space for helium gas distribution systems, vacuum systems servicing the utility equipment, ventilation equipment, electrical equipment and control cabinets.

· Adequate lighting will be provided.

· Motor control centers with motor starters, circuit breakers etc.

· 
3.0 Shielding Analysis

WBS 1.6.10.2 (Neutronics and Shielding Analysis) has responsibility for all radiation shielding analysis. Close design coordination between the AE/CM and the shielding analysis group will be needed in order to identify shielding issues in a timely manner.  At the start of Title I a kickoff meeting shall be held to review the present set of calculations, identify the significant shielding issues and to develop an acceptable design review process.  As a minimum, all high radiation areas and penetrations of high radiation areas should be identified and a design approach to ensure adequate radiation shielding determined.
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