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1.0  Purpose

This Interface Control Document (ICD) defines the interfaces between the target building (WBS 1.8) and the target systems (WBS 1.6) located inside the target building to start Title I design.  Drawings M3E087000A002 and M3E087000A003 show the general arrangement of systems within the target building.  Figure 1 identifies many of the major areas and systems within the target building.
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Figure 1. Major Target Systems Areas
2.0  Interfaces
The physical interfaces are described according to the eight principal areas in which the target systems are located: 

1. Target Bulk Shielding; this is the shielding region around the target which contains the target, reflectors, core vessel and shutter assemblies and extends out to the chopper cavity regions.  This region includes the transition to the maintenance cells and the cooling water piping chases to the utility vault.
2. Maintenance Cells; this is the hot cell complex downstream of the target which contains the activated mercury target process equipment and the maintenance equipment used to replace activated target components. This region includes the tank enclosures adjacent to the maintenance cells.
3. Proton Beam Line Shielding; this is the shielding around the proton beam which interfaces with the target bulk shielding.  It also supports cryogenic equipment rooms and must provide for utility paths.

4. High Bay; this is the enclosed region within the target building above the proton beam line, target bulk shielding and the maintenance cells.  It contains an overhead crane, cryogenic equipment rooms, and access paths to proton beam line equipment, the target bulk shield region, maintenance cells, and servicing equipment.

5. Hydrogen and Cryogenic Systems; this consists of the supercritical hydrogen system and the helium refrigeration system.
6. Utility Vaults; this is the basement region below the experiment floor which contains the activated and non-activated cooling water, helium gas and vacuum systems

7. Control Room; this is a local control room used for target system controls located in the basement region

8. Target Support Facilities; located at various locations in the building

In addition to the physical interfaces there is a major functional interface for the radiation shielding analysis of all systems


2.1  Target Bulk Shielding

The target bulk shielding is designed to provide adequate radiation shielding to permit continuous occupancy on the experiment floor while providing for 18 neutron beam paths with shutters through the shielding. The target assembly is located inside the cylindrical shielding stack as shown in interface drawing M3E087000F002. In general WBS 1.6 will provide  steel liner, all internal shielding and equipment, and removable concrete shielding pieces directly above the liner. 

Specific interfaces with the bulk shielding are given below:

· Bulk shield liner with concrete; the liner will be provided by WBS 1.6.5.  It encloses the bulk shielding and forms an environmental barrier to control migration of activated air. An extension of the liner encloses the target plug and will seal to the hot cell liner. Another steel extension extends over the chopper cavity region. The liner will rest on the foundation and will be equipped with a low point drain for accidental water spills and condensate.  A borated concrete structure provided by WBS 1.8 is required outside of the liner and above the chopper region for adequate shielding as shown in drawing M3E08700F002. This concrete structure supports the removable shine shield and also interfaces with the proton beam shielding and with the maintenance cell shielding. It must be integrated with the design of the high bay and crane supports.  WBS 1.8 must define any structural loads to be carried down through the chopper cavity region. 

· Personnel access: There will be personnel access with a shielding door into the upper regions of the shutters through the concrete collar as shown in drawing M3E08700F002. 

· Ventilation:  The bulk shield region will be filled with a combination of materials with air in the interstitial spaces.  This air will become activated due to exposure to neutron radiation.  A negative pressure differential is to be maintained between this region and the experimental floor.  Provisions to sweep the volume above the bulk shielding with ventilation air and to take the exhaust air into a suitable exhaust system is to be provided by WBS 1.8.

· Utility chases are required from the top of the shield stack to the basement and to the hydrogen safe room for water-cooling systems, cryogenic systems and for cabling.  WBS 1.6 will provide the overall layout and required pipe supports.  WBS 1.8 is to provide liners required through concrete structures and through the proton beam line shielding.  

2.2  Maintenance Cells  

A dedicated hot cell system is required which encloses the activated target process components and includes the remote handling equipment required to maintain the target and mercury loop systems.  It is anticipated that radiation damage to the target will require it to be replaced several times per year and the maintenance activities must be planned to meet overall availability goals.  In general WBS 1.6 will provide all design and equipment for the mercury loop, all specialized remote handling equipment including a crane within the cell, and the overall integration of all maintenance activities within the hot cell complex.  As part of the integration role WBS 1.6.7 will set overall configuration requirements and maintain a Pro Engineer model of the maintenance cells adequate to ensure that maintenance functions can be performed.   
WBS 1.8 is to provide the hot cell structure including the heavy concrete shielding, a stainless steel liner for the cell, general utilities such as HVAC and lighting, cell structure penetrations including connectors or flanges, and waste handling systems. The connectors shall be remotely operable with a single arm power manipulator.  

The hot cell structures shall be designed, procured and verified in compliance with 10 CFR 830.120 and 10 CFR 835 as a “Nuclear Facility”. Drawing M3E087000H002 (Target Cell Interfaces) shows the general configuration.  Specific interfaces are given below.

2.2.1 Target Assembly Processing Equipment and Hot Cell Enclosure 
WBS 1.6 will provide the following:



· The target and target plug assembly
· Target plug rails, with limited alignment capability at installation, for moving target plug between the cell and its operational position.

· Motor and drive mechanism for moving the plug as well as the equipment that limits the amount of travel at each end.  

· The cell wall feed-through that couples the drive mechanism in the cell to the motor located outside the cell. 
· The mercury process loop including the entire system for circulating, cooling, and processing the mercury including the pumps, piping and pipe support structures, vessels, heat exchanger and local shielding. 
· The mercury pump electrical power cables within the hot cell 
· The water loop on the secondary side of the mercury heat exchange including the piping and pipe support structures on both sides of the hot cell penetration which connects to the process equipment in the Utility Vault.  
· The target shroud water loop system including a delay tank, gas/liquid separator or pressurizer in the hot cell, and piping and pipe support structures on both sides of the hot cell penetration which connect to the water circulating and processing equipment located in the utility vault. 
· A safety class target protection system to ensure beam shutdown for off normal conditions. 

· The helium system including the piping connecting the target module with a supply located external to the cell. 

· 


· 

· 
· 


WBS 1.8 shall provide the following:

· The hot cell structure to enclose the target process equipment
· Cell structure adequate to support the High bay crane and wall framing,

· High density concrete shield walls 40 inches thick (or shielding equivalent),

· Continuous stainless steel cell liner covering all internal walls and sealed to all feedthroughs.  The liner shall be sloped to direct all spills toward a collection tank supplied by WBS 1.6. 
· Support point from the liner for all equipment within the hot cell. 
· 
· Structure for mounting and supporting the plug transfer rails within the position tolerances, including, deflection under load criteria. 
· A floor cover plate above the mercury storage tank (iron, approximately 40 inches thick or shielding equivalent),

· A floor cover plate above the heat exchanger (iron, approximately 10 inches thick ),

· Shielding piping feed throughs including remotely operable disconnect assembly on the hot side and a flange connection on the cold side.  The feed throughs shall be replaceable from the cold side.

· Shielding electrical feed throughs including remotely operable (with a single arm power manipulator) disconnect assembly on the hot side. The feed throughs shall be replaceable from the cold side.
·  Liners through the cell wall for routing the target plug drive train feed through
· Liners through the cell wall for routing the target plug drive train feed through as defined on the drawings
· 
· Electrical cabling and cabling trays to the target control room or appropriate control station,

· Spare piping feed throughs and electrical feed throughs,

· Remotely replaceable in-cell lighting,

· A safety class cell penetration for the target protection system cabling.

2.2.2 Crane and Gantry Robot (WBS 1.6.7)

WBS 1.6 will provide two overhead in-cell handling systems; a 10-ton in-cell bridge crane and a gantry robot.  

· These systems will include structure, trolleys, hoists, a telescopic boom, and power arm manipulator.  

· The 10-ton crane will have one 4” wide flat cable with power and control lines deployed from a 48” cable reel mounted in the transfer cell. 

· The gantry robot will have two 4” wide flat cables with power and control lines deployed from two 48” cable reels mounted in the transfer cell.

· A crane and gantry robot control station will be located in the maintenance operations gallery.

· Portable crane and robot control stations (2 each) used to operate the crane and robot while viewing through the shield windows.

WBS 1.8 will provide:

· Two pairs of crane runways integrated into the cell structure and liner.  The runways shall be matched to the crane and gantry robot provided by WBS 1.6.

· A 4” wide cable trough mounted in the cell liner between the cell wall and the bridge crane runway, the trough shall be smooth and include drains.

· An 8” wide cable trough mounted in the cell liner between the cell wall and the gantry robot runway, the trough shall be smooth and include drains.

· Cable feedthroughs in the cell shielding, the feedthroughs may be hands-on accessible from both sides.

· Cable and cable trays inside the transfer cell to route cabling from the cable reels to the cell feed throughs,

· Cable and cable trays to route power and control cabling from the cell feed throughs to the crane control station,

· Electrical power and power cabling from the cable reels to the control station,

· Power supply to the control station

· Distribution of control cabling to window workstations.

2.2.3 Cell Window Workstations (WBS 1.6.7)

WBS 1.6 will provide the following components for the shield window workstations:

· Four wall mounted Central Research Laboratory (CRL) Model 50 M/S manipulator sets, including manipulator arms, cell wall mounting tubes and accessories. 

· One wall mounted CRL Model F M/S manipulator set, including manipulator arms, cell wall mounting tubes and accessories.

· Five oil-filled, lead-glass shielding windows, including the glass, frames, and accessories will be provided by WBS 1.6.  WBS 1.6 shall mount the glass in the window frame at the appropriate time.

· Work tables for:

· Disassembly and packaging of waste

· General maintenance and inspection

· Video cameras and monitors

· Cameras with appropriate mounting frames and radiation resistance ratings,

· Local lighting as appropriate,

· Microphones as appropriate,

· A central video monitoring and control system to be located in the maintenance operations gallery.  The monitoring and control system will include videotaping, camera switching, multiple monitors, and pan, zoom and tilt controls.

· Two local video monitoring stations for use at window workstations,

· Cabling to link the control stations with the monitoring equipment


· Cabling terminating at a electrical connector at the inside wall of the cell, the connector shall be remotely operable with a single arm power manipulator.  WBS 1.8 will provide the connector.

· Cable support structures inside the cell,

· Piping terminating at a pipe or tube connector inside the cell, the connector shall be remotely operable with a single arm power manipulator. WBS 1.8 will provide the connector.

· Pipe support structures inside the cell,

WBS 1.8 will provide the following for the shield window workstations:

· Positioning, structural support and integration of the liner for five-shield window frames in the cell wall.
· Installation of the shield window oil fill accessories

· Provide 120 V electrical power to local manipulator control boxes per the requirements of the CRL Model 50 and Model F arms.

· Provide routing and structural support for the power and instrument leads to the video monitoring system.

· Provide power feed to the central video monitoring station.

· Provide control and power cabling for portable in-cell crane and gantry robot control units.

· Positioning and structural support of the manipulator support tubes in the cell wall according to the requirements of the CRL Model 50 and Model F manipulators.

2.2.4 Material Transfer (WBS 1.6.7)

WBS 1.6 will provide the following components for material transfer into and out of the cell and within the cell:

· A commercial transfer drawer will be located through the shield wall between the target cell transfer bay and the operating gallery.

· A small component transfer system will be located below the intracell door to enable movement of small components without the use of the overhead systems operating through the door.

· Special tooling will be provided for:

· handling new and used target modules

· handling packaged waste

· loading waste into packages

· handling mercury process components such as the pumps, flow sensors and valve operators

· handling spent HEPA filters
· 
· 
· handling long pipe sections

Storage racks and enclosures will be provided for all special tooling; the racks will be designed to be self-supporting.

WBS 1.8 will provide the following components for material transfer into and out of the cell and within the cell:

· Movable shield door for bringing the target cell bridge crane and gantry robot into the transfer cell for maintenance and for general entry/exit of materials into the target cell.  The door will be a vertically actuated steel slab.  It will not be air tight and it will not pass through the in-cell crane runways or cable trays.

· Service corridors for all cell service penetrations such as cooling water, ventilation, instrumentation and controls.

· A manipulator-operating gallery, physically separated from the experiment area to permit confinement of contamination for manipulator maintenance.

· A double door hatch connecting with the cell working area through which large new components will be transferred into the cell.  It is anticipated that this access will be used infrequently. 

· A ceiling hatch through which contaminated and activated components which are too large for the transfer cell access door may be moved in or out of the cell.  The hatch will have a horizontal rolling shield door, which can be opened with a vertical transfer container (VTC) in-place.  It is anticipated that this access will be used infrequently.
· Large roof access hatch for the removal and handling of large components during installation and major configuration changes.

2.2.5 Waste Handling (WBS 1.6.7)

WBS 1.6 will provide the following components for removal of waste from the maintenance cells.

· A size reduction and packaging system to enable the routinely produced in-cell wastes to be size reduced and packaged for loading out into a waste cask.

· Tooling required to load waste into waste liners,

· Storage containers for spent targets and proton beam windows

· Decontamination and spills will generate contaminated liquid waste, primarily water, which will be routed to cell sumps. 
· The mercury process will generate tritium gas.  The gas will be contained by the process system and directed to the cell off-gas system supplied by WBS 1.8.

WBS 1.8 will provide the following components for removal of waste from the maintenance cells.

· A GE-2000 shielded shipping cask, the cask handling system, and certification for the target system wastes,

· A shielded shipping cask certified for the transfer of reflector components,

· Waste liners for the shipping casks,

· Waste liner grouting system in accordance with the shipping certification,

· Cell sumps designed to catch spills and facilitate the transfer of the waste to the Liquid Low Level Waste (LLLW) process system or the mercury collection tank,

· An in-cell system to separate mercury from the liquid wastes prior to transfer to the LLLW system.

· An LLLW system,

· 
· An offgas tritium removal system.

· 
2.2.6 Delay tank and gas/liquid separation tank cavities
WBS 1.6 will provide cooling water activation delay tanks and gas/liquid separation tanks located above the maintenance operating and service galleries.

WBS 1.8 will provide the following

· Shielding cavities for the tanks

· Liners in the tank cavities, the lines shall drain to the utility vault pipe chase system,
· Pipe chases from the target bulk shielding to the cavities

· Shielding hatches above the cavities sized to handle and install the tanks
2.3   Proton beam line shielding

WBS 1.8 shall provide the shielding around the proton beam within the Target Building.  This shielding mates with the Target Bulk shielding as shown in drawing M3E08700F002 and drawing M3E08700A002.  The hydrogen safe room required by WBS 1.6.2 shall be supported by this shielding. Coordination with WBS 1.6.7 is needed to define floor loading and use of this region for lay down space and also for establishing material transfer paths using the overhead crane.  No interfaces for magnet utilities piping through the target bulk shielding region have been identified.

2.4  High Bay

This is the enclosed, unshielded high bay above the target station, target cell, proton beam shielding, and transfer isle which will provide the primary area used to handle components in the target system.  The helium system refrigeration room and hydrogen safe room will be located within this region.  Normally personnel access must be restricted to operation staff members.


WBS 1.6 will provide the following equipment to transfer activated and contaminated material within and out of the high bay:

· Shutter handling cask

· Inner plug handling cask

· Proton beam window plug handling cask

Each of these casks will be handled with the 50-ton high bay crane.  

· Transfer enclosure rail mounted transfer cart

· A portable manipulator will be used inside the high bay to enable personnel to remotely handle components (primarily cooling water pipe connections) after the passive shields have been removed from the top of the target shielding stack.  The manipulator stand will also be available for unexpected repairs and cleanup operations.  The stand will be transported by the overhead bridge crane.

· Video camera system

· Cameras with appropriate mounting frames,

· Local lighting as appropriate,

· Microphones as appropriate,

· A portable video monitoring and control system to be located in the high bay.  The monitoring and control system will include videotaping, camera switching, multiple monitors, and pan, zoom and tilt controls.

· Cabling to link the portable control station with the central control station in the maintenance-operating gallery.

· Cabling to link the portable control station with the high bay monitoring equipment

WBS 1.8 will provide the following equipment

· A 50-ton bridge crane, which can traverse the full length of the target building and can provide access to the accelerator system via access ports above the RTBT equipment.  The crane shall allow access to all the shutters and to the storage bay within the maintenance cells.  The high bay bridge crane shall be designed and constructed in accordance with ASME NOG-1 for a Type II over-running bridge crane.  The hook shall be a single “J” with a power rotator and shall approach within 72 inches of both high bay walls.  It shall have a hook height of 33 feet above the high bay and shall reach the floor of the truck bay for a total reach of approximately 80-ft.  The crane shall be pendant controlled in the high bay and will include features for safe operation through the high bay access ports to the truck bay or instrument floor.  The crane will not have computer-positioning systems. 

· The high bay will not be used for component storage, however; set-down areas will be provided for the temporary placement of non-activated passive concrete and iron shielding blocks and shielded casks during maintenance activities.

· A roof hatch in the top of the high bay (or other means) must be provided to move loaded transfer containers and other oversized components from the high bay.  A high load capacity pad should be identified to accommodate a large mobile crane during this operation.

·  The transfer enclosure shall provide environmental control during material transfers into and out of the transfer cell per the ventilation requirements of the Target Building SRD.  It shall have the following features:

· a double door personnel entry with two 30 inch wide doors,
· three conventional glass windows measuring at least 30 inches x 30 inches for viewing,
· an interfacing hatch mating to the manipulator repair glove box,
· runways and structure for a 20-ton overhead bridge crane,

· two AISC rails on 40 inch centers mounted in the floor,
· manually operated material transfer doors measuring 100 inches wide by 180 inches tall centered over the rails,
· stainless steel floor pan.
· 
· Cell ventilation systems should be positioned within the highbay to avoid unnecessary interference with high bay operations and to reduce the possibility of a crane load accident allowing the release of activated mercury vapor. 

· A system for collecting contaminated waste generated during maintenance operations, including dress-out clothing, wipes, wraps and decontamination fluids.

· Facilities for monitoring and controlling the health physics surveys in the high bay.

· Shielded cell hatches are to be located above the mercury process equipment as required to facilitate installation and renovation. 
· A shielded cell hatch located above the storage bay of the target cell.  The hatch should have the equivalent shielding to the cell ceiling.  The hatch should include an enclosure and automatic drives to permit a transfer cask to be in-place before the hatch is opened. The hatch opening should be 48” x 48”.

· An airlock personnel access between the maintenance operations gallery and the high bay. 

· A hatch between the high bay and the instrument floor with an opening of 6 ft X 8 ft.  The hatch shall have a floor load capacity of (TBD).  The hatch shall be hinged and include a power opening mechanism.

· A hatch between the instrument floor and the truck bay with an opening of 6 ft X 8 ft.  The hatch shall have a floor load capacity of (TBD).  The hatch shall be hinged and include a power opening mechanism.

2.5 Hydrogen and Cryogenic Systems

WBS 1.6 will provide the following:

· Hydrogen loop and support systems to the hydrogen/helium heat exchanger.
· Helium transfer lines from the refrigerator interface to the hydrogen/helium heat exchanger.

· Helium refrigerator operational requirements

· Nitrogen inerting system for a hydrogen safe vent

· Hydrogen safe vent manifold for all rupture discs and external vent stack

· Cryogenic system instrumentation and control

· Helium refrigeration control system including auxiliary heating used to compensate for heat load changes caused by accelerator operating changes. 

· 5000 liter hydrogen storage vessel located outside the target building and associated piping

· All vacuum systems used for thermal insulation of the hydrogen cryogenic components

· Helium inerting systems for the hydrogen loop.

· Overall configuration and space requirements for a hydrogen safe room

· Hydrogen safe fan and hydrogen sensor for the hydrogen safe room

WBS 1.8 will provide the following equipment:

· Helium refrigeration system with a capacity of 4.4 kW at 17 K. 

· Helium transfer line piping to safe room as shown in drawing M3E087000C308

· An enclosure for the helium refrigeration equipment for the cold moderator system will be built within the high bay area over the proton beam shielding.  This enclosure and equipment shall be part of the conventional facilities.

· A hydrogen safe room for the cryogenic moderators will be constructed over the refrigeration enclosure within the high bay.  The hydrogen safe room will be continuously vented and monitored for hydrogen leaks, which will cause the flow rate to be increased to one air change per minute and  safely vented to a dedicated exterior stack.  The enclosure shall be provided with blow out panels to the outside wall area.

· Instrument air shall be provided within the hydrogen safe room

· Hydrogen safe lighting shall be provided within the hydrogen safe room

· Pipe chase regions for the cryogenic system must be provided to connect the hydrogen safe room with the target region, refrigeration equipment, and with the hydrogen storage vessel located outside of the target building.

· An external concrete pad to support a 5000 liter hydrogen storage tank 

2.6  Utility Vault

The utility vault will house the majority of the cooling water, vacuum, and inert gas handling equipment for the target systems.  The room will be fitted with conventional handling equipment needed to support hands-on maintenance of all water cooling system components.  The local shielding used to protect personnel in the vault will be equipped with small hatches and component covers to isolate all operations.  During beam operations no personnel access is to be allowed to the water cooling systems from the target systems due to anticipated radiation levels. 

Features of the utility vault provided by WBS 1.6 include:

· Four cooling water loops including redundant pumps, heat exchangers, filters, ion exchange columns, tanks (i.e., delay, gas/liquid separation, and storage) and valves.  
· Control systems for the utility systems to be located in the Target systems control room (1.6.8) and in locally mounted cabinets

· A shielded vacuum pumping system for evacuation of the utility equipment

· A helium gas distribution system

· Commercial lifting devices for hands-on handling of pumps, motors, and etc.

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

Features of the utility vault provided by WBS 1.8 include:

· Adequate floor space for the cooling water equipment, helium gas distribution systems and vacuum system(s) servicing the utility equipment, and electrical and control cabinets

· Structures and supports which comply with the design basis codes and design basis events (e.g. seismic).

· Electrical and utility services as defined in the ICD load tables

· Instrument air supply and distribution system.

· Features to facilitate installation of skid mounted cooling loop equipment in the basement (i. e., using a fork lift or tow motor with trailer).

· Separation and shielding between radiation sources in the cooling loop equipment and components (e.g., instrumentation) that are unable to withstand the background radiation during operations.

· Physical barriers (e.g. labyrinth entrances, controlled access) to complement the confinement exhaust systems which are designed to prevent the spread of contamination and protect operations personnel. 

· Ventilation systems as described in the Target Building SRD

· Features (e.g., isolation valves) to facilitate isolation of header systems and services provided by 1.8 from equipment supplied by 1.6

· A supply of make-up deionized cooling water for the primary target heat removal systems.  

· A secondary tower water loop to remove heat from the process mercury and mercury pump.

· A secondary, deionized cooling water system to remove heat from the primary target cooling loops

· A secondary, chilled, deionized cooling water system to remove heat from the ambient moderator cooling water loop.

· A helium gas supply

· Features to facilitate control and isolation of the heavy water inventory.

· Equipment components (e.g., header isolation valves, liner etc.) which can withstand the anticipated background radiation doses in the utility vault areas.

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

· Space and systems to regenerate contaminated ion exchange columns.

· Features (e.g., pits in basement floor slab) to facilitate complete draining of utility cooling water piping to dump/storage tanks.  

· Features (e.g., lined, sloped surfaces) to facilitate the collection and disposition of leaked process materials from process equipment.  Such features must prevent the inadvertent loss of contaminated material to an area of lower contamination potential (e.g. trucking bay).  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)

· Features (e.g. headers, isolation valves) to facilitate connection of all components that may contain activated or radioactive liquid materials to the hot drain/LLLW systems.

· Features (e.g. headers, isolation valves) to facilitate connection of all components that may contain activated or radioactive gaseous materials to the hot off-gas system.

· A personnel passage shall be provided under the target cell.  The passage shall be independent of the utility corridor and shall be large enough to accommodate a heavy fork lift truck.

· Utility vault pits for cooling water dump/storage tanks with appropriate personnel access

· Adequate lighting will be provided.

· Fork truck or tow motor for handling equipment and tools

2.7 Target Systems Control Room 

WBS 1.8 will provide a target control room within the basement region with the following features:

· A 40 feet by 20 feet control room shall be provided in the basement for localized control and monitoring of the target systems.

· It shall be located in a low radiation exposure area.

· It will house instrument racks, operator control workstations, desks, etc.

· A positive pressure shall be maintained within the room to assure no inleakage.

· Ventilation

· Cable Routing

· Personnel Access

· The target control room shall have a raised floor for cable raceways and cabinet cooling and ventilation ducts.

· Provide double-door access to the target control room to move equipment into and out of the control room. 

· Provide indirect lighting in the target control room to avoid glare on computer screens

· Provide 120 Vac electrical service for the EPICS computers and instrument racks in the operations control room. 

· Provide 120 Vac, 500 watts uninterruptible safety class electrical service to the Target Protection System (TPS).

· Provide double-door access to the control room.

· Provide 120 Vac and 240 Vac electrical service to the instrument racks.

· Redundant safety class equipment will be separated in the control room. Provide safety class electrical service to the safety class equipment. Safety class electrical service will be in separated cable raceways to the redundant safety class equipment.

· Provide a 12’ by 15’ workshop with workbenches for an instrument technician. This workshop should be within one minute’s walk of the target control room.

2.8  Target Systems Support Facilities

WBS 1.6 will provide the following  equipment:

· Video camera and microphone system

· Cameras with appropriate mounting frames for mounting in the truck bay, cell service gallery, instrument floor and other areas requiring monitoring during maintenance operations,

· 
· A portable video monitoring and control system to be located in the truck bay for use during loading and unloading operations.  The monitoring and control system will include camera switching, multiple monitors, and pan, zoom and tilt controls.

· Cabling to link the truck bay control station with the central control station in the maintenance-operating gallery.

· Cabling to link the portable control station with the distributed monitoring equipment

· Vacuum system to support shielding area, hot cell and high bay WBS 1.6 equipment.

WBS 1.8 will provide the following equipment

· Video monitoring system power and control cabling routing and structural support,
· Instrument air distribution system throughout the target building,

3.0  Shielding Analysis

WBS 1.6.10.2 (Neutronics and Shielding Analysis) has responsibility for all radiation shielding analysis.  Simple shielding analysis may be done by the AE/CM with the technical concurrence and approval of the WBS 1.6.10.2 task leader. The target bulk shielding and hot cell shielding material types and thickness shown in the referenced drawings are based on preliminary analysis for 2 MW beam operation.  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.  Some design features such as complex hot cell penetrations or material activation analysis may require a significant time to model and analyze.  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 shall be identified and a design approach to ensure adequate radiation shielding shall be determined. 
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