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SYSTEM REQUIREMENTS DOCUMENT

FOR THE SPALLATION NEUTRON SOURCE

TARGET STATION AND BEAM DUMP

CONVENTIONAL FACILITIES

1.0
PROJECT MISSION

Conventional Facilities shall provide the Target Building which is required to support the neutron scattering research programs.  This includes providing the experiment facilities for the scattering instruments, meeting their space and utility requirements, providing proton beam line shielding and a hot cell complex used for the target systems and housing the electrical, cooling, waste, and HVAC systems used to support the proton target, neutron moderators, and experimental facilities in an appropriately shielded and serviceable environment.  Conventional Facilities shall provide the Beam Dump Buildings to house the beam dump targets’ and shielding vaults’ electrical, control, cooling, waste, supply, and HVAC systems in an appropriate serviceable environment.

2.0
INTRODUCTION

The Target Building consists of two main areas: 1) the Non-nuclear Facility, which includes the experiment hall and associated neutron scattering instruments and the high bay, and 2) the Nuclear Facility, which contains the target and mercury process loop, the bulk shielding, the maintenance hot cell complex, utility systems, and the waste handling systems, all of which are necessary to conduct the neutron science research at the Spallation Neutron Source (SNS).  Figures 1 through 4 give schematic views of the best estimate of the division between the two regions.  Areas inside the dashed lines on the figures comprise the Nuclear Facility.  The PSAR will finalize the division.

The three beam dump buildings house the shielding vaults for the LINAC dump, the ring injection dump, and the ring extraction dump and provide the necessary support services to operate the beam dumps. 

It is planned that the Spallation Neutron Source shall operate using a 2 MW proton beam.

3.0
SYSTEM DESCRIPTION

3.1
Target Building   (WBS 1.8.3.7)

The Target Building comprises an intricate collection of work spaces, service and utility systems, and waste handling systems which are the center of neutron science research at SNS.  The building consists of two primary elements: 1) the Non-nuclear Facility, which includes the instrument floor area and the high bay area, and 2) the Nuclear Facility, which includes the areas 
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Figure 1
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Figure 2
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Figure 3
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Figure 4
associated with the target and bulk shielding, the maintenance cell complex, and the utility area. The Programming Report shall establish space and location requirements.

The Target Building has a large main floor which contains the target area and the instrument floor area.  There is a partial basement where utility systems and waste handling systems are housed.  This area also provides a secure and controlled area for loading casks of activated and/or contaminated materials and devices onto tractor trailer trucks for transport to other locations.  This area is also configured to transfer the extremely heavy loads of the target area shielding to the building foundations.  The target cell is centrally located on the main floor with large floor areas on either side for neutron instruments. There is a high bay over the target cell that provides a controlled means of access to the target area and for removal and replacement of the targets.  This high bay extends the length of the main building.  There is also a cryogenic helium room with a hydrogen safe room above it at the second level.

The shop and lab area serving the Target Building and offices for users and target operations are described in SRD 108000000SR0001.

The Target Building includes a small satellite building that houses the instruments for the beam arm which extends beyond the enclosed instrument floor.  This building shall also provide the concrete base to support the neutron beam tube and its associated shielding.

There is a compressor building located adjacent to the Target Building that houses the compressor and systems for the cryogenics equipment in the high bay area.  There will also be a support pad outside the Target Building for a hydrogen storage tank.

A target control room includes space for operator workstations, hardwired equipment racks, and safety class and safety significant control equipment.  The room shall have a raised floor for equipment cables and cooling vents.

3.2
Beam Dump Buildings   (WBS 1.8.3.10)

Each beam dump (LINAC dump, ring injection dump, and ring extraction dump) has a service area which houses the electrical, cooling, and HVAC systems for the dump.  These service areas are located on top of the dump vaults.  Each beam dump building roof has an access large enough to allow for removing and replacing the dump targets, vacuum windows, local shielding, and cooling equipment.

4.0
SYSTEM REQUIREMENTS

4.1
General Requirements

4.1.1
Structural and Architectural

General functions of structures and architecture are to:

· provide support, enclosure, and protection for equipment and trained personnel from normal environmental conditions, and natural phenomena events (seismic, wind, flood) as required for PC-2 structures in DOE STD 1020-94;

· provide natural daylighting to the extent practical;

· utilize the 1997 SBC as the structural code of record.  Wind design shall be per ASCE 7-95 and based on a wind speed (gust) of 96 mph with exposure C and an importance factor of 1.07.  Seismic design shall use the response spectra shown in Attachment 7.8 which is defined as the top of sound rock.  Topographic and soil amplification shall be evaluated.  Inelastic code reduction factors (R) shall be applied only to the earth quake portion of the total design load.  No R factor shall be applied to the wind loads.  To limit inelastic behavior, R shall be greater than 1.75 and the performance criteria factor (P) used for equipment shall be 1.75;

· provide access accommodations for the physically disabled into the user areas, ensure egress for an incapacitated worker;

· provide access restrictions to buildings areas where required by operational requirements;

· use color, textures, building materials, and building layouts that enhances the work environment.  Where feasible, provide exterior materials that are durable and maintenance-free.

· mitigate the impact of contamination where radioactive or other hazardous contamination can occur, the walls, floors, and ceilings shall be designed to prevent migration of contamination into the substrate and adjacent areas.

· provide buildings and structures with noncombustible or fire resistive construction materials that minimize susceptibility to fire loss;

· provide diking or remote impounding, whichever is most practical, in buildings used for the storage or processing of hazardous material to prevent and/or minimize the release of contaminated fire fighting water to the environment during a fire incident: 

· provide buildings and other structures with sufficient physical separation to prevent a fire in one structure from spreading to another; in cases where physical separation is not practical, fire barriers shall be provided;

· provide fire rated walls to separate hazardous equipment/operations where desirable or required; e.g., electrical transformers inside buildings shall be dry type or separated with 2-hour fire walls;

· construct all fire walls in accordance with required codes; penetrations through fire walls shall be sealed with UL-listed or Factory Mutual approved fire stop configurations;

· provide travel distances and egress configurations for all buildings and structures to ensure the prompt and safe evacuation of building occupants in the event of an emergency; 

· ensure building/area access restrictions (safety/security badge readers, radiological friskers, etc.) do not interfere with life safety emergency egress requirements; and

· provide, if practical, a dedicated room for the sprinkler systems risers whose door is accessed from an outside wall and is readily visible from the building fire access lane;

· provide waterproofing for all below grade exterior walls and water stops in all construction joints in all below grade, exterior walls;

· provide groundwater interceptor drains around below grade areas to intercept any potential groundwater that could reach the structure.  The intercepted groundwater shall be routed to a waste collection and monitoring system.

4.1.2
Electrical Power, Communications, and I&C Systems

See Attachment 7.6 (Electrical Reference Drawings) for details.

Electric Power 

The facility electrical power distribution system shall:

· supply the design facility electrical load and shall receive electrical power from the site electrical distribution.

· provide separate electrical sources for conventional building use and machine/experimental use.  Provide additional clean power and isolated sources for machine/experimental use;

· provide emergency on-site ac power supplies and uninterruptible power supply (UPS) systems to power loads that must remain operable in the event of the loss of off-site power.

· provide a facility electrical power system designed to prevent the adverse effects of under- and over-voltages and over-currents from damaging the structures, systems and components of the SNS.  The voltage regulation at the 13.8 kV level shall be limited to plus or minus 1.5% over the long term with a short term regulation of plus 2%.  Electrical grounds for all systems and equipment shall be provided to ensure personnel safety and equipment protection.

· provide the facility electrical power system designed to mitigate the effects of power harmonics produced by non-linear loads on both the electrical distribution equipment and other loads on the system.  Power quality at the SNS shall meet the requirements identified in IEEE 519.

· provide selective and coordinated protection for the power distribution system by proper application of protective relays and direct acting trip devices. 

· provide microprocessor-based meters for measuring and recording electric energy use at the incoming power service to the building and at the internal service points of significant process loads.  The building electrical distribution system shall be equipped with an integrated microprocessor-based metering, protection, and control system.  This system shall collect information from the distribution system to allow real-time monitoring and control 

from a central location.  As a minimum, all switchgear, unit substations, and motor control 

centers shall be equipped with microprocessor-based metering, protection, and control devices;

· ensure that the electrical system supports effective and efficient lock-out and tag-out.

Lighting

· provide the necessary illumination of facility components, facilities, and control locations of a quantity and quality adequate to permit satisfactory performance of the required visual tasks.  Electronic ballasts shall not be used in radiation areas.

· provide emergency lighting system for egress lighting during power outages;

· provide fluorescent lighting for interior spaces and high pressure sodium lighting for  exterior locations.

Grounding and Lightning Protection

The grounding and lightning protection system shall:

· provide an electrically safe facility environment for personnel

· provide protection against lightning-induced and switching transients to ensure proper operation of electrically energized equipment, and to ensure the reliable operation of building systems 

· provide a separate insulated/isolated  instrumentation grounding system to ensure effective noise reduction for analog and digital instrument signals.  The instrumentation grounding system shall be connected to the site ground at a single point.  Isolation transformers shall be utilized.

Raceway System

Raceway systems, to include conduits, cable trays, and duct banks, shall:

· provide for routing of feeders to all facility loads;

· provide separate raceways for low-level signals, normal signals, power wiring, and the Personnel Protection System.

Fire Alarm System

· provide a centrally addressable protected premises fire alarm system for the facility as a part of the site-wide SNS proprietary fire alarm system.  All fire alarm and supervisory devices shall report to a local fire alarm control panel at the protected premises.  This fire alarm control panel shall sound an alarm at the protected premises and transmit the fire alarm / supervisory signal to the proprietary supervising station at ORNL Building 2500.  All signals shall also be sent to a redundant supervising station at the SNS Integrated Control Building. 

· provide manual and automatic fire detection and alarm initiation devices as required to meet life safety criteria and/or meet enhanced property protection requirements as defined in the building Fire Hazards Analysis.         

· provide fire alarm evacuation signals throughout the facility. Evacuation signals shall be audible, and, where applicable, visible.  (The standard ORNL audible fire alarm signal is a ("Edwards" horn) continuous, non-temporal, vibrating horn.)

· provide appropriate protection for special hazards in accordance with applicable codes and as defined in the building Fire Hazards Analysis.

· provide provisions for input from fire protection devices that may be located in large power supplies.

Electrical Power, Control, Instrumentation and Communications Systems Cabling Requirements

· provide wiring for all conventional facility power loads and control devices. 

· provide copper for interior electrical systems.  

· provide multiconductor cable for control and instrumentation wherever practical. 

· provide twisted pair copper cable certified for Level 3 applications in accordance with EIA/TIA Technical System Bulletin 36 for telephone service to communications outlets. 

· provide twisted pair copper cable certified for Level 5 (minimum) applications (100 MB/s), for data service to communications outlets.  

· provide fiber optic cabling for high bandwidth communications applications.

Telecommunications Systems

Voice communication systems to include telephone and public address shall:

· provide the necessary equipment and cabling to support basic telephone communication throughout the building and provide telephone communication throughout the site.

· provide the primary voice communication link between the different plant operating areas.    The ORNL emergency public address system shall have the capability to override the local facility public address system.

Data Communications System

· provide high-speed communication hardware and a wiring infrastructure to allow for high-speed data transfer network.  

· provide fiber optics "backbone" infrastructure for ICS and instrument networks;

· terminate in communication rooms to facilitate cable and network management.  The network cabling system from the communications room to various nodes within the facility shall be provided to allow for total system communication.

4.1.3
Environmental Control Systems

· Unless otherwise noted building heating and cooling loads shall be predicated on the meteorological conditions provided in the 1997 ASHRAE Fundamentals Handbook for the Knoxville area.  Criteria for the heating season is defined by the data provided for the 99.6% annual cumulative frequency of occurrence for dry bulb temperature and by the 0.4% occurrence data for wind speed.  Summer conditions are defined by the data for the 0.4% occurrence frequency for dry bulb temperature and the mean coincident wet bulb (Note: these conditions supercede those contained in the Design Manual).
· A safety factor of 115% and 110% shall be applied to heating and cooling loads in determining system capacities.
· Sizing of air cooled condensers and condensing units shall be based on ratings for an ambient dry bulb of 98F.
· Dilution ventilation systems shall be designed to limit the rise of space temperatures to 10F  greater than ambient.
· Energy conservation shall be an integral part of the design process and shall be addressed in accordance with the “SNS Facility Energy Conservation Plan, NSNS-6/97, Rev. 1”, dated September 1998.
· Heat recovery techniques shall be incorporated into the project design to optimize the life-cycle cost of energy and to minimize CO2 emissions from the gas fired boilers.
· Unless otherwise noted, air conditioned spaces shall be maintained at 76+2F during cooling season and 72+2F during heating season.  Filtration efficiency shall be 40-45% unless otherwise indicated.
· Restrooms shall be ventilated at a rate of 2 cfm per sf. or 75cfm per toilet/urinal – whichever is greater.
· HVAC and exhaust systems shall be zoned so that non-critical systems serving areas that are routinely unoccupied can be shut down without affecting continuously operating areas.  Zoning concepts shall group only those spaces having similar cooling and heating demands.

· Energy usage, by type, shall be metered for each facility per the requirements of 10CFR435.

· Outside air shall be introduced as necessary to meet the minimum requirements for acceptable air quality per ASHRA Std. 62 or as required to meet exhaust/ventilation requirements.

· ALARA concepts shall be applied to the design of ventilation systems for radiological confinement spaces.  Recommended guidelines and practices which the AE shall follow for the design of confinement and ventilation systems are contained in the draft version of DOE Handbook DOE-HDBK-XXXX-98.  

· Ancillary equipment, such as pumps, blowers, motors, compressors, etc., shall be located to minimize the possibility of radiological activation and contamination.

· HVAC systems shall meet the sound level criteria guidelines provided in the ASHRAE Applications Handbook for the specific area served.

· Airflow measuring stations and readout devices shall be provided for each major ducted supply and exhaust system.

· The design of the HVAC systems shall consider and allow for the recommended service and access clearances of the equipment manufacturer.

· Dampers and backdraft dampers used for shut-off shall incorporate blade and edge seals to minimize leakage.  Isolation dampers for confinement systems shall be bubble tight.

· Direct Digital Control systems shall be used to control HVAC equipment except in those instances where a building is primarily served by a simple H&V system consisting of a mainly unit heaters and exhaust fans, or where package DX equipment is used.  The DDC system employed shall have distributed and stand-alone local controls capability and full monitoring and control functions from a central workstation located in the central control facility.

· Unless otherwise noted, air conditioned spaces shall be maintained at 76+2F during cooling season and 72+2F during heating season.  Filtration efficiency shall be 40%-45% unless otherwise indicated.

· All HEPA filters provided for the project shall be procured through ORNL Stores (assures filters have been processed through DOE’s  “Filter Retest” facility at ETTP).

· Design of the areas within a facility that may become contaminated with radioactive or other hazardous materials shall incorporate measures to simplify future decontamination.  The amount of ductwork shall be kept to a minimum in these areas and shall be designed to facilitate decontamination.  Filters shall be located as close as practicable to contamination sources to minimize the amount of contaminated ductwork.

· Systems installed to mitigate accidental release criteria shall be in-place testable regarding pressure, filtration efficiency, alarm capacity, leak resistance, and other performance indicators.  Environmental control safety systems shall provide for in-service inspection including direct examination of all welds and leak detection as required by ASME N509 and N510.  Testing taps and line isolation dampers shall be provided to facilitate periodic leak testing of systems.

4.1.4
Mechanical/Piping Systems

· the deionized (DI) and tower cooling water systems shall provide adequate coolant flow, temperature, and pressure to remove the heat generated in accelerator and target systems.

· the chilled water system shall maintain adequate chilled water flow, temperature, and pressure to remove heat from the HVAC air handling units, from the DI chilled water systems and other chilled water users.

· the building's heating water system shall provide adequate water flow, temperature, and pressure to water heating coils in air handling units and unit heaters located throughout the conventional facilities.

· the process water system shall provide nonpotable water to various systems requiring a clean source of makeup or process water.

· the sanitary waste system shall collect sanitary waste from fixtures served by the potable water system and floor drains in rest rooms and change rooms.

· the potable water system shall provide both fire and domestic water supply needs within the facilities.  Means shall be provided to shut off the domestic water supply without shutting off the safety shower or fire suppression system water supply.

· buildings and structures shall be protected by automatic fire suppression systems where floor areas are equal to or greater than 5000 square feet, or have a combined structure and contents value of $1 million or greater, or contain vital plant equipment.  The preferred method of automatic suppression is the wet pipe sprinkler system.  Other types of suppression systems may be used as determined by the Fire Hazards Analysis performed by the AE.

· the compressed air system shall provide both service air and properly conditioned instrument air as needed for each facility.

· floor drains in process areas shall be routed to the process waste system.

4.1.5
Waste Systems

· Separate process waste and liquid low-level radioactive waste (LLLW) systems shall be provided as needed for each facility.  The LLLW collection system shall be provided to collect and store liquid low level waste in the buildings so that no liquid radioactive waste shall be discharged to the environment.  Liquid low level wastes and process waste shall periodically be transferred off the SNS site for treatment, storage, and/or disposal. LLLW transferred to the ORNL liquid waste treatment systems shall meet the waste acceptance criteria specified in OEMP-WC-100, Waste Acceptance Criteria  for LLLW at ORNL.

· Design of the LLLW system shall comply with applicable sections of the "Federal Facilities Agreement for the Oak Ridge Reservation, (DOE/OR-1014)."  A design assessment and an installation assessment shall be prepared by the AE.

· All LLLW piping and tanks located outside of contained areas shall have a secondary containment system and a leak detection system.  All LLLW piping located inside contained areas should have a sump system to recover leakage and transfer it back into the LLLW system.

· The process waste collection system shall be provided to collect liquid process waste in the buildings so that no liquid process waste shall be discharged to the environment.  Liquid process wastes shall periodically transferred off the SNS site for treatment, storage, and/or disposal.

· Process waste collection system piping shall be singly contained.

· An off-gas collection system shall be provided to collect gases from the cooling systems in the beam dumps, the cooling systems for the target, the target bulk shielding, the beam dump bulk shielding, the beam dump target enclosure, and the LLLW collection system storage tanks, to provide for adequate decay time, and to convey the gases to the off-gas system.

· The decontamination and the solid contact-handled low level waste (CH-LLW) system shall provide for collection, repacking, and short term storage of site-wide CH-LLW in the buildings.

· Each waste handling system shall be able to collect and process the normal expected daily input of waste in addition to the quantity from anticipated abnormal occurrences. The systems should be sized for batch collection and processing.

· The design of the radioactive waste management system shall permit operation in a manner that shall minimize radiation exposures.

· Permanently installed process equipment shall be minimized. Contract services shall be utilized where feasible (usually for processing relatively small amounts of wastes such as hazardous waste or conventional solid waste), based on consideration of expected waste volumes, processing frequency, and overall system economics. These services shall be used in lieu of installing and maintaining equipment and staff for these treatment processes. 

· Off-site waste transfers, including transfer of wastes to the main ORNL plant for treatment, shall comply with the applicable sections of the Federal Transportation Regulations, 49 CFR. Processing facilities existing at ORNL shall be used rather than installing equivalent processing equipment at the SNS site.

· The design life of these systems shall be 50 years, to allow for decommissioning activities at the end of the facility useful lifetime of 40 years.

· Where technically and economically feasible, the volume of operational wastes (both radiological and non-radiological) shall be reduced the maximum extent that is reasonably achievable by technical and/or administrative means prior to storage or disposal.  Pollution prevention methodology shall be used during the design and construction of all equipment 

and facilities with consideration given to source reduction, affirmative procurement and recycling.

4.1.6
Shielding

· The principal shielding assemblies within the Target Building are the proton beam shielding, the bulk shielding, the maintenance cells shielding, and the utility vault shielding.  The proton beam shielding shall be designed to meet the maintenance requirements of the RTBT components and interface with the bulk shielding.  The bulk shielding shall be the responsibility of Target Systems (WBS 1.6.5) with the exception of a borated external concrete shell.  The maintenance cell and utility vault shielding shall be provided by the AE/CM with interface requirements set by WBS 1.6.
· Beam dump iron shielding shall be provided by WBS 1.6.9.
4.2
Building Specific Requirements

4.2.1
Target Building Non-nuclear

Structural and Architectural

· The yard areas outside the Target Building reserved for instruments shall be flat and level with the instrument floor;

· Any accessway to any of the operations areas (high bay, utility vault basement region, compressor building, etc.) shall be appropriately controlled and monitored.

· Equipment supports of rotating or reciprocating machinery shall be designed to avoid resonance vibration of the target equipment and neutron instruments.

· A secure and controlled area shall be provided for loading casks of activated and/or contaminated material and devices and other wastes onto tractor trailer trucks.

· The high bay area shall be served by a fifty ton bridge crane.  See ICD for detailed requirements.

· The two instrument areas shall each be serviced by a thirty ton bridge crane running longitudinally.  The floor in the cross-over area shall be designed to allow for the use of air pallets to transfer loads between the sides of the Target Building/Experiment Hall.

· Two ten-ton cranes shall provide service to the chopper cavity shelf.  These cranes shall have contiguous travel with the thirty ton bridge crane such that loads may be transferred from one to the other.  Provide design features to facilitate the future addition of two more cranes if required at a later date.

· The Target Building shall be designed for PC-2 as outlined in DOE STD 1020-94.

· The Target Building shall house safety significant and safety class equipment.

· The access from outside areas and other buildings to the main floor shall be controlled.

· The building, including the high bay area, shall be framed in non-combustible construction.

· Column supports for the high bay shall be designed to minimize interference with the chopper cavity region and scattering instrument areas near the target.

· The external skin of the building shall be comprised of insulated metal panel, pre-cast concrete, masonry, or other suitable exterior skin.

· The instrument floor shall be free of all structural obstructions so that each side is clear spanned.

· Settlement/deflection of the instrument floor with regard to the target shall be within acceptable limits established by instrument staff.

· Support columns for the building shall be placed so as not to preclude the extension of any beam line in the normal regular angular position (13.75 degree array) out into the flat area around the building.

· Utility service chases in the instrument floor areas are to be cast into the floors and have suitable covers and be located so as to not block accessways and aisleways.  These chases must not extend into any area where prompt radiation could be present.

· The instrument areas and high bay floor slabs shall be sealed with a hard coating adequate to endure machine traffic on the floor.

· The target utilities floor slab shall be provided with a hard, liquid-tight surface adequate to endure machine traffic on the floor.

· The instrument floor slab shall be constructed with flatness, levelness, and jointing to accommodate air pallets.  The air pallets are not required to travel over floor trenches.

· The target utility floor shall be sloped to facilitate detection and collection of spills.

· The design floor live loads in the Target Building vary depending on shielding, equipment loads, fork truck loads, etc, but in no place shall they be designed for less than 500 psf.

Electrical Power and Communications Systems

· The Target Building shall have technical component electrical loads as listed in Attachment 7.4, Facility Interface Design Parameters.

· The Target Building shall have a main communications room.

· Terminate wires in communication rooms to facilitate cable and network management.  The network cabling system from the communication room to various nodes shall be provided to allow for total system communication.

· Protection for special hazards shall be provided in accordance with applicable codes, in particular, the hydrogen safe room in the Target Building.

· The Target Building shall have an evacuation alarm system.

Environmental Control Systems

· HVAC confinement ventilation systems shall be designed to complement physical barriers to provide an integrated containment system to minimize the spread of radioactive contamination and other hazardous materials.

· The Target Building SCE system shall share the central exhaust stack with the dumps, target PCE and HOG systems, and the tunnel exhaust.  The stack shall be designed to limit on-site doses and reduce off-site doses by enhancing atmospheric dispersion.

· Confinement ventilation shall consist of three separate types of exhaust systems.  The hot-off-gas (HOG) system and the primary confinement exhaust (PCE) system shall serve the cells and other nuclear portions of the facility and the secondary confinement exhaust (SCE) system shall serve the non-nuclear areas adjacent to the cells.

· Ventilation flow rates shall be adequate to assure that design pressure levels are maintained under normal operating conditions and that air flow is always from tertiary and secondary confinement areas (areas of lower or no contamination) to primary confinement areas (areas of potentially higher contamination.)  Secondary areas shall be controlled at 0.05 to 0.10" wg negative pressure with respect to ambient and tertiary areas at neutral or slightly positive pressure.

· Air  from the high bay and other secondary confinement areas shall be the source of makeup air to the primary confinement cells or other potentially more contaminated areas.  Supply air to secondary areas shall be HEPA filtered in order to minimize particulate build-up on exhaust filters in the primary and secondary spaces through which it is exhausted.

· SCE HEPA filters shall be located as closely as possible to the areas served to minimize potentially contaminated upstream duct.

· The SCE system shall generally serve those areas that surround primary confinement spaces and areas where waste in containers could be present, such as the target utilities vault, the remote handling control room, the decontamination packaging area, the health physics office, the "hot change room", the target cell service corridor, and the operating gallery.

· The SCE system shall have redundant fans and filter trains arranged in a parallel configuration which, with the aid of isolation dampers, will permit the use of either fan with either filter train.  Filter housings shall be bag-in/bag-out type and accommodate a single bank of HEPA filters, upstream and downstream test sections, a prefilter bank, and instrument test openings to permit measurements of filter pressure drop, inlet temperature, and inlet pressure differential..

· Tertiary HVAC systems shall serve the clean (non-contaminated) areas of the building such as the instrument floor, observation areas, general basement areas, operations control room, truck bay, HVAC equipment room, electrical equipment room, mechanical equipment room, storage area, and stairs.  These air conditioning systems shall be provided with 60% efficient filters.

· Air delivery to the Instrument floor shall be designed to effectively create an air-conditioned envelope encompassing the space from the floor to 20’ above the floor.

· Any air handling equipment serving the Instrument floor shall preferably be located at floor level – if elevated they shall be mounted on a service platform with adequate access to facilitate maintenance and filter change-out.

· Ductwork serving the Instrument floor or high bay areas shall be located to avoid interference with the crane and to minimize potential damage due to loads being lifted by the crane.

· Ductwork for the various systems serving the non-nuclear portion of the building shall generally be fabricated as follows:  1) duct serving tertiary (clean) areas of the building to be galvanized steel; 2) SCE duct upstream of the HEPA filter train to be all-welded and painted carbon steel: 3) SCE duct downstream of the HEPA filter may be all welded and painted carbon steel or, as alternate, the AE shall consider fusion welded polyethylene pipe (equivalent to Phillips Driscopipe) if it would provide equivalent service at a reduced cost; 4) supply duct serving secondary areas shall be sealed galvanized steel.

· SCE exhaust ductwork shall be maintained at a negative pressure up to a point near it’s discharge into the central site stack.

· SCE fans shall be fabricated of materials and using assembly techniques which will provide an expected life of 20+ years based on anticipated exposure and operating conditions. Fans located near the site main stack shall be in an enclosure or otherwise treated to provide an aesthetically pleasing appearance compatible with architectural treatment for the site.

· All supply and exhaust equipment serving the hydrogen safe room shall incorporate non-sparking construction.

Mechanical/Piping Systems

· Tower water shall be supplied to the utility vault to remove heat from the target mercury cooling loop.

· A deionized water system shall supply water to the experiment hall, the lab area, and the balance of the target system cooling loops.

· A means to introduce supplemental, light, deionized water into the cooling water loop systems shall be provided.

· The central chilled water system shall supply chilled water to the ambient moderator cooling loop and the experiment hall.

· The process water system shall provide nonpotable water to various systems requiring a clean source of makeup or process water.

· A means to collect and contain spills in the target utilities area shall be provided.

· The gas distribution system shall provide storage, transfer, flow control, and distribution services for helium and nitrogen for the building.

· Helium gas distribution shall provide grade A helium to the refrigeration systems.

· An external facility shall be provided to house and support a 5,000 liter hydrogen tank which shall serve as the primary storage for the hydrogen inventory.

· Commercial grade helium and/or nitrogen shall be provided for target, target cooling water loops, and general needs in the Target Building.

· The liquid nitrogen system shall provide for the first stage of refrigerator cooling, the general use dewar filling stations, and the cold traps.

· The properly conditioned instrument air distribution system shall be provided in the Target Building.

· A dedicated vacuum system shall provide low level vacuum services to the operation support and research support areas as well as experimental workstations and the beam tubes.

· The vacuum system shall provide a means of evacuating and maintaining a vacuum in the equipment.

· Storage space shall be allocated for heavy water supplemental reserves.

Cryogenic Systems

The Cryogenic Systems shall:

· provide a helium gas refrigerator and the interconnecting pipelines between the compressor located in the helium Compressor area and the cold box located in the Target Building;

· provide 4.4 kW of refrigeration at 17oK to the super-critical hydrogen moderator heat exchanger;

· provide cryogenic helium pipe that is vacuum-jacketed pipe as defined in the ICD;

· ensure control of the refrigerator shall be possible at the cold box, in the target control room, in the Central Control area, and at the Compressor Building.  A control system shall be provided by WBS 1.6.2 which shall be used to compensate for varying heat loads caused by accelerator operaiton.

Waste Systems

· Limits for airborne emissions of radionuclides (including iodine) to the ambient air will be defined and shall not be more than those defined by the EIS. 

· Radioactive solid wastes packaged for disposal shall meet existing waste acceptance criteria. Waste acceptance criteria are specified in WM-SWO-505, Waste Acceptance Criteria for Solid Low-Level Waste Treatment, Storage, and Disposal Facilities at Oak Ridge National Laboratory.

· The Target Building shall have an area set aside for decontamination, packaging, and short-term storage of CH-LLW.

· The CH-LLW area shall be capable of receiving CH-LLW from locations external to the Target Building at the SNS site.

· The CH-LLW area shall have the capability to sort the CH-LLW into contaminated and non-contaminated streams, segment and/or package it for shipment off the SNS site.

· The CH-LLW area shall have short-term storage space for fifty 55 gal drums and ten B-25 boxes.

4.2.2
Target Building Nuclear Facility

Structural and Architectural

· Any accessway to any of the operations areas (hot cell, target shielding, etc.) shall be appropriately controlled and monitored.  Personnel monitoring stations shall be provided by WBS 1.9.

· The Nuclear Facility portions of the Target Building shall be designed for PC-2 as outlined in DOE STD 1020-94 and HC-2 as outlined in DOE STD 1027-92.

· The Nuclear Facility shall contain safety significant and safety class equipment.

· The Consequence Analysis and Hazard Categorization shall determine the appropriate areas for applicability of 10 CFR 830.120, Nuclear Safety Management, Quality Assurance Requirements.

Electrical Power and Communications Systems

· The Target Building shall have technical component electrical loads electrical load as listed in Attachment 7.4, Facility Interface Design Parameters.

· Safety class and safety significant cables shall have dedicated raceways or conduit;

· provide conduit to the front end, the main control room, and other locations as required by the PPS, MPS, and TPS for safety class or safety significant equipment.

Environmental Control Systems

· HVAC confinement ventilation systems shall be designed to complement physical barriers to provide an integrated containment system to minimize the spread of radioactive contamination and other hazardous materials during both normal operation and the worst, most credible fault determined by the PSAR.

· Confinement ventilation shall consist of three separate types of exhaust systems.  The hot-off-gas (HOG) system and the primary confinement exhaust (PCE) system shall serve the cells and other nuclear portions of the facility and the secondary confinement exhaust (SCE) system shall serve the non-nuclear areas adjacent to the cells.

· The Target Building HOG and PCE systems shall share an exhaust stack with the target SCE system and the dumps and tunnel exhaust systems.  The stack shall be designed to limit on-site doses and reduce off-site doses by enhancing atmospheric dispersion.  The stack shall be designed to accommodate isokinetic sampling and monitoring equipment.

· Cell confinement environment control/exhaust systems shall maintain cells at a negative pressure of at least 0.50" wg with respect to the surrounding areas.  The hierarchy of negative pressures shall be as follows (most negative to least negative): target maintenance cell, transfer cell, transfer enclosure cell, and target shielding (maintain at 0.30" wg.)

· Cell exhaust systems shall have HEPA filters that provide the confinement barrier between the cell interior and the surrounding areas.

· Confinement ventilation for the nuclear portion of the building shall consist of two separate types of exhaust systems: (1) the hot-off-gas (HOG) system and (2) the primary confinement exhaust (PCE) system serving the cells.

· Both the HOG and the PCE systems shall have redundant, parallel arranged fan and filter trains with isolation dampers configured in a manner which allows the use of either fan with either filter. The filter housings shall accommodate two banks of HEPA filters in series, upstream and downstream test sections, a set of prefilters, and instrument test ports to accommodate measurement of filter pressure differential, inlet temperature, and inlet pressure differential.

· Exhaust air from the HOG and PCE systems shall not be mixed with exhaust from the SCE system prior to filtration.

· Exhaust fans for the HOG and PCE systems shall be provided with backup power and run-time meters.

· All mercury vapor shall be pretreated to remove mercury prior to circulation through the HOG and/or PCE systems.

· The HOG system shall serve those interfaces as identified in Figure 5.

· The cell system shall be designed to minimize waste.

· HOG shall be HEPA filtered and have separate fans from the cell ventilation system.

· The PCE system shall exhaust the target and transfer cells.

· Cell ventilation flow rates shall be adequate to:  1) assure that design pressure levels are maintained under normal operating conditions,  2) provide passive means to achieve a minimum flow rate of 100 FPM across a credible breach of the cell confinement barrier (i.e. - plug openings, access doors, etc.), and  3) ensure that air flow is always from cell areas of lower potential contamination to areas of potentially higher contamination.
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· Cell coolers (cell air conditioning units) shall be provided for cells with high cooling load requirements where normal ventilation rates are inadequate such as the target maintenance cell and the target utility vault. The coolers shall be physically located within the space served to avoid having contaminated duct external to the cell.  In-cell mounted coolers shall be designed for maintenance and replacement using the cell manipulators.  No filters will be required.

· Air drawn into the target cells from secondary areas shall be filtered through a single bank of in-place testable HEPA filters.  These filters shall be designed to stay seated even if there is an abrupt reversal of flow.

· The make-up air serving secondary confinement areas shall be air conditioned, filtered through 95% efficiency filters, have backflow prevention, and have redundant fans with back-up power.

· HOG and PCE filters shall be located as closely as possible to the area they serve to minimize potentially contaminated upstream duct.

· Air exhausted from the hot cells shall pass through a bank of in-cell mounted, manipulator changeable HEPA filters before entering the ductwork conveying it to the PCE filters.  The in-cell filters shall be mounted high within the cell to allow heavier particulates to settle by gravity before the air is exhausted.

· The Ventilation systems serving the Target cells - i.e. Maintenance, Transfer and Transfer Enclosure cells – are designated as Safety Significant Systems in accordance with DOE Order 5480.23 and shall be totally independent (no common interfaces) of those HVAC  systems serving other areas of the building.

· Ductwork and associated valving, fittings, hangers, supports, etc. on the upstream side of the HOG and PCE filters shall be designed to withstand the seismic requirements associated with a PC-2 classification.  Ductwork shall be fabricated of 304L SS in accordance with LMER Technical Specification 15898 – or using equivalent SS pipe and fittings.  Ductwork on the downstream side of the filters shall be 304L SS in accordance with LMER Technical Specification 15898 or as alternate the AE shall consider the use of Driscopipe 1000 as alternative based on the ability to provide a  required life of 40 years under the conditions of service 

· Airlocks shall be provided on the entrances to the cell service and operating galleries.

· The PCE ventilation system shall permit sufficient air to be drawn through the target cell when a cell roof block is removed in order to create a velocity of 100fpm through the opening.  This will be an infrequent occurrence, therefore, the required airflow can be achieved by using the stand-by filter banks and exhaust fans as necessary.

· When the Transfer cell crane door is open to the Target Maintenance cell, there shall be sufficient differential pressure to maintain a flow of air from the Transfer cell to the Target Maintenance cell.

· All instrument air lines serving the cells, HOG, PCE or SCE systems shall be fabricated of stainless steel with leak-tight fittings (brazed where practical).

· Exhaust airflow through the Transfer Enclosure cell shall be sufficient to achieve a minimum velocity of 100fpm through the largest transfer opening in communication with the High Bay.

· The normal exhaust airflow through the Target Maintenance cell shall be optimized to meet the following objectives: (1) minimize the amount of air needing to be processed by the mercury removal system; (2) assure that airflow direction is always from the Transfer cell into the Target Maintenance cell when the crane door in-between is open.

· Temperatures in the Target Maintenance, Transfer and Transfer Enclosure cells shall be maintained at a maximum of 95F

· HEPA Filter Housings for the HOG, PCE and SCE exhaust systems shall be constructed of 304L stainless steel with material certification traceable to the mill. Heat run numbers shall be transferred to each piece during fabrication. Material shall have passed ASTM Standard 262 Practice A or C. All welding shall use TIG process with inert gas backing (Argon), certified welders and certified welding process. A guide specification will be provided to the AE to indicate minimum requirements. 

· Exhaust flows through the PCE, SCE and HOG systems mains and from each hot cell or major interface shall be detected via an airflow measuring system.

· Instrumentation shall be provided to indicate both locally and at the central control facility the status of the HEPA filters and all flow rates associated with the hot cells

Mechanical/Piping Systems

· Provide hot cell penetrations.

· Provide instrument air to the region of shutter drives for valve operation.

Waste Systems

· The mercury target system shall have a chilled condenser to remove mercury from the off-gas stream and return it to the target.  The target off-gas volumetric flow rate resulting from pump seal purges and tank purges shall be limited as much as practicable.

· The mercury target gaseous waste system shall consist of a cryogenic charcoal absorber and a hydride bed system for removal of tritium. Storage and handling of the concentrated tritium by-product removed from the gaseous waste system (if any) shall be controlled and accounted for in accordance with the requirements in DOE 5633.3B, 9/7/94.  All equipment and containment systems shall be designed to eliminate/minimize the release of tritium.

· LLLW piping shall be shielded appropriate to the expected radiation reading of the waste being transported.  Maximum advantage should be taken of geometry when routing LLLW piping in occupied areas to minimize the amount of added shielding. LLLW piping shall be shielded such that it does not contribute significantly to the radiation background.

· Liquid wastes generated in the Target Cell shall be treated for mercury removal prior to discharge into the LLLW collection header from the Target Cell.

· The LLLW storage tanks and the decontamination waste tank shall have the functional capability for removing a liquid sample for laboratory analysis. 

· The solid remote-handled low level waste (RH-LLW) system shall have the functional capability to process, store, and package RH-LLW for off-site shipment.

· The RH-LLW system shall be able to volume reduce target cell generated RH solid wastes inside the target cell. The generation of RH mixed waste shall be minimized.  RH mixed wastes should be processed to eliminate the RCRA component to allow for handling as RH-LLW.

· The generation of RH mixed waste shall be minimized.  RH mixed wastes should be processed to eliminate the RCRA component to allow for handling as RH-LLW.

4.2.3
Beam Dump Buildings

Structural and Architectural

· The exterior of the building shall be made of insulated panels, masonry, pre-cast concrete, or other suitable material consistent with overall site design.

· Any accessway to the dump building shall be controlled and monitored.

· Adjacent to the beam dump buildings there shall be a pad suitable for a 40 ton mobile crane to access the beam dump equipment through the removable hatch in the roof.

· Provide a removable hatch in the roof for removal of the beam dump target assembly.

· The beam dump utility floor slab shall be provided with a hard, liquid-tight surface adequate to endure machine traffic on the floor.

· The beam dump utility floor shall be sloped to facilitate detection and collection of spills.

Electrical Power and Communications Systems

· The building shall provide for an electrical load in accordance with Attachment 7.4, Facility Interface Design Parameters.

Environmental Control Systems

· The space in the dump building shall be heated and ventilated to maintain the temperature between 600F and 1030F.

· Exhaust ducts upstream of filters shall be all welded 304L stainless steel in accordance with LMER Tech. Spec. 15898.  Downstream ducting may be fusion welded, such as Driscopipe 1000.

· Temperature controls shall be provided by a centralized DDC system located in the Main Control Building and having distributive stand-alone capability.

· The building shall be heated and ventilated by units capable of introducing 100% outside air.

· Supply and exhaust air flow rates shall be measured and controlled.

· The exhaust from the beam dump shall be filtered through a single stage of HEPA filters.  Parallel filter banks shall be provided to aid change-out.

· Locate filters to minimize the amount of potentially contaminated upstream ductwork and as near to potential sources as possible.

· Containment controls for the ventilation system are provided under WBS 1.8.5.

· Filter Housings shall be constructed of 304L stainless steel with material certification traceable to the mill. Heat run numbers shall be transferred to each piece during fabrication. Material shall have passed ASTM Standard 262 Practice A or C. All welding shall use TIG process with inert gas backing (Argon), certified welders and certified welding process. A guide specification will be provided to the AE to indicate minimum requirements. 

· All instrument air lines serving the HEPA filtered exhaust systems shall be fabricated of stainless steel with leak-tight fittings (brazed where practical).

· Exhaust flow from each dump shall be detected via an airflow measuring system and indicated locally and at the central control facility.

· Ductwork and associated valving, fittings, hangers, supports, etc. on the upstream side of HEPA filters shall be designed to withstand the seismic requirements associated with a PC-2 classification.

· Airlocks shall be provided on the entrances to the Dumps.

· Instrumentation for the HEPA filter housings shall include both remote and centralized indication of filter pressure drop, inlet pressure versus ambient and inlet temperature.

· Pressure in each of the dumps shall be maintained at -0.10”WG with respect to ambient.

· Make-up air to the building shall be filtered by 95% efficient filters to minimize build-up on exhaust filters.

Mechanical/Piping Systems

· The tower water system shall supply water to an intermediate deionized water system not to exceed 90oF.  The intermediate deionized water system shall remove heat from the Dump Cooling Closed Loop.

· A means to introduce supplemental, light, deionized water into the cooling water loop systems shall be provided.

· A means to collect and contain spills in the beam dump buildings shall be provided.

· A means to introduce purge gas to the cooling water loops to remove activated gases via an off-gas handling system shall be provided.

· The instrument air distribution system shall be supplied to the dump building.

Waste Systems

· The building's floor drains shall discharge to the process waste system.

· The building's cooling water system shall vent to the off-gas collection system.

· The beam dump cooling water system shall discharge to the LLLW system.

· The cooling water process area shall have a sump and pump system connected to the LINAC/Ring Tunnel LLLW system.

5.0
INTERFACES

Interfaces with Target Building

This section defines the interfaces between the Conventional Facilities for the Target Systems and Beam Dumps and all interfacing systems.  Conventional Facilities provides the design and installation of the buildings and related general utilities for the Target Building and the Beam Dump Buildings.

Target Systems (ORNL) shall be responsible for design, procurement, delivery and commissioning of the technical components associated with the Target Assemblies, Moderator Systems, Reflector Assemblies, Vessel Systems, Target Station Shielding, Target Utilities, Remote Handling, Target Controls, and Beam Dump equipment.

Experiment Systems (ANL) shall be responsible for design, procurement, delivery and commissioning of the neutron scattering instruments and the associated technical components including the choppers, neutron beam tubes, and associated shielding.

Ring Systems (BNL) shall be responsible for design and installation, including provisions for maintenance of the RTBT including beam diagnostics up to the proton beam window enclosure. 

Controls Systems (WBS 1.9) shall be responsible for design and installation of global and distributed controls associated with the Target Building and Dump Buildings.

Interfaces within Conventional Facilities include Land Improvements, Ring Systems, Utilities Systems which come to a point 5 feet outside the buildings, Local Controls and Safety and Computing Systems.

The appropriate SNS Interface Control Documents describe the detailed interfaces and parameters based on the Design Manual.  These design parameters shall be further defined during Title I and Title II design.

Radiation shielding analysis will be accomplished by the Neutronics and Shielding Analysis Group (WBS 1.6.10.2.)  Early Title I design coordination between the AE/CM and the Neutronics and Shielding Analysis Group is needed to set known shielding material requirements, establish general design guidelines, and to identify features which may require specialized analysis as part of the design process.  In particular, all penetrations into high radiation areas must be identified and the type of analysis to be performed determined.

6.0
UNCERTAINTIES AND ANALYSES

The ongoing Safety Analysis will identify any Safety Significant or Safety Class items which impact the design and resultant costs. The Target Building is currently designated a candidate hazard category 2 (HC-2) facility.

The technology for mercury vapor confinement has not yet been selected.

Disposal endpoints for some of the projected mixed waste streams do not currently exist. 

Remote handled waste processing technology selected could have impacts on the facilities required.

Required fire protection features shall be based on the results and recommendations of the Building Fire Hazard Analysis.

The Consequence Analysis and Hazard Categorization will determine the appropriate areas for applicability of 10 CFR 830.120, Nuclear Safety Management, Quality Assurance Requirements.

7.0
ATTACHMENTS
ATTACHMENT 7.1- Target Systems and Conventional Facilities ICD 

ATTACHMENT 7.2 - Beam Dumps ICD 

ATTACHMENT 7.3 - Experiment Systems and Conventional Facility ICD 

ATTACHMENT 7.4 - Facility Interface Design Parameters 

ATTACHMENT 7.5 - RTBT to Target Building Interface Drawing 

ATTACHMENT 7.6 - Electrical Interface Drawings 

ATTACHMENT 7.7 - Mechanical Piping Interface Drawings

ATTACHMENT 7.8 - Response Spectra 




















































































































































































































































































































































