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Purpose

The purpose of this ICD is to define the interfaces between CF and the neutron instruments, and to define those items that will be provided by each WBS. 

Function
The (22) possible Neutron Scattering Instruments, WBS 1.7.4 through 1.7.25, have the following interfaces with the Conventional Facilities-Buildings-Target Building, WBS 1.8.3.7, Conventional Facilities - Utility Systems, WBS 1.8.4, Conventional Facilities - Local Controls, WBS 1.8.5, and Conventional Facilities - Safety and Computing Systems, WBS 1.8.6:

1.  Experiment hall floor

2.  Experiment hall environment

3.  Experiment hall personnel access

4.  Experiment hall access for large equipment

5.  Distribution of utilities to the instruments

6.  Overhead cranes to move instrument components and equipment

7.  Cranes for the choppers and chopper servicing requirements

8.  Portions of instruments extending outside experiment hall

9.  Enclosures for instrument support

10.  Instrument staging area

11.  Personnel safety system

These items are covered by the conventional facilities under the following WBS items:

1.8.3.7.1  Target Building - Structural & Architectural

1.8.3.7.2  Target Building - Electrical Power and Communications Systems

1.8.3.7.3  Target Building - Environmental Control Systems

1.8.3.7.4  Target Building - Mechanical/Piping Systems

1.8.3.7.5  Target Building - Waste Systems

1.8.3.7.6  Target Building - Handling, Transportation, and Maintenance 

1.8.4.3.11.1  Mechanical/Piping Utility Systems - Target Building Decon Cell

1.8.4.3.13.2  Mechanical/Piping Utility Systems - Liquid Nitrogen System

1.8.5.6  Predictive Maintenance System

1.8.5.7  Plant Security Systems

1.8.6.1  Personnel Protection System

1.8.6.2  Business Computing Systems

1.8.6.3  Emergency Response Systems

Responsibility

Conventional Facilities (ORNL) shall provide the site, buildings, target shielding, and service utilities.

Neutron Experimental Facilities (ANL & ORNL) shall provide the neutron experiments and their associated shielding and the technical specifications for operation (i.e., power, cooling water requirements, wastes, etc.).

AE/CM shall provide the design and installation of the conventional facilities and the technical components per the direction of the ORNL Conventional Facilities Team.

Interfaces
As the design of the facilities progresses the interfaces shall progress from layout drawings and general requirements to detailed requirements and interface drawings.  Examples are skid floor mounting, piping flanges, electrical connectors, alignment diagrams, etc.

Figures 1.7_1.8-1 and 1.7_1.8-2 show many of these interfaces.
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WBS 1.8.2 Construction Facilities

WBS 1.8 will provide all construction facilities necessary to build the target building, research support facility, and office building.  These include temporary offices, shops, warehouses, roads, parking, security and utilities.

WBS 1.8.3.7.1 Target Building

Basic configuration parameters for the target building are listed in the Structural and Architectural Table WBS 1.8.3.7-1, attached.  Drawings NSNS-18-007, -008, and –009 show the plan layouts and elevation of the target building in comparison to the neutron instruments.  

The target building shall be sized to allow for the installation of up to 22 total neutron experiments on each of the nine (9) neutron beams from the target containment in each experimental hall, north side and south side.

WBS 1.8 will provide an experiment hall floor capable of supporting loads characteristic of the instrument scattering paths, beam line shielding, and beam stops. The maximum loading is nominally 4000 lb/ft2. If specific instruments exceed these load capabilities, the cost of supporting the additional load will be borne by WBS 1.7. This floor along the beamlines and in the transfer area (exclusive of the utility trenches) must be sufficiently smooth to allow the use of air pallets to move heavy instrument components.

Several fixed survey references will be provided both inside and outside of the building, to serve as unmovable reference points for determining beam alignment, actual building settlement, etc. At least (4) markers should be provided inside the target bldg., two on each side of the beamline axis. Similarly, survey markers will be provided in the satellite building. At least one of these should be adjacent to the beamline where it enters the satellite building, and be in the line of sight of one of the markers in the target building.

Utilities for instruments

WBS 1.8 will provide the experiment hall with utilities adequate to meet the needs of the instruments. These include:   

· electric power,

· quiet electric power,

· cooling water,

· compressed air for pneumatic valves, hoists, etc.,

· compressed air for air pads for moving heavy equipment,

· supplies of gaseous helium and nitrogen,

· an exhaust system capable of removing any necessary exhaust (e.g., exhaust from vacuum pumps) from the instruments, and

· computing network connections.

WBS 1.8 will be responsible for providing these utilities to suitable distribution points near each instrument and near the off-line assembly area. WBS 1.7 will be responsible for the distribution of these utilities to the instruments as listed in the attached tables.

Experiment Hall Environment

WBS 1.8 will supply standard HVAC systems for the experiment hall and the data acquisition cabins. Any local environmental control, including removal of heat from the local neutron scattering electronics, is the responsibility of WBS 1.7.

Experiment Hall Access

WBS 1.8 will provide suitable truck access to the experimental hall floor level to allow equipment to be brought from outside to a point accessible by the overhead crane system within the experiment hall. The equipment and truck shall not exceed 18’ wide X 20’ high and the lifting load is limited to 30 tons due to the overhead cranes.  This access should be via a truck port to avoid disturbances to the environment inside the experiment hall.

Equipment too large to enter via the truck port (possibly the case for some instrument flight paths) will be brought into the experiment hall by removing a section of the experiment hall wall. This is expected to happen only once every few years. To facilitate this, the exterior walls of the experiment hall should have 4 large sections 2 on each side of the building (~ 25’ wide X 25’ high) that can be relatively easily removed, and then reinstalled once the equipment is inside. These wall sections should not have any utilities or other connections running across them that would need to be disconnected to remove the panels. External truck access to the corresponding portions of the walls should be preserved.

Cranes

WBS 1.8 will supply the experiment hall with 30-ton overhead crane coverage. This will include an air pallet to move items from one side of the target station to the other. The experimental hall cranes will have a minimum hook height of 30’ above the floor.  Since these overhead cranes cannot cover all of the chopper access requirements next to the bulk shield, WBS will also supply a system of jib cranes or other suitable crane system for accessing the choppers and removing or installing the choppers and their associated shielding.

SNS/ES

Chopper Cave Utility Cranes

Performance Requirements

1.0
Application

The chopper cave utility cranes will be employed for rigging activities in the chopper cave area and in an extended downstream region.  The utility cranes will supplement the coverage provided by the Target Building overhead cranes.  Items to be handled by the 

cranes include chopper cave wall and roof shielding blocks, neutron choppers, beamline optical components, and miscellaneous beamline apparatus.

2.0
Number of Cranes

2.1
The capability for two cranes is required on each side of the Target Monolith; i.e., four cranes total will be required in the future. Two cranes shall be provided as part of the work project – one on each side of the monolith.

2.2
The cranes are configured for independent and simultaneous operation.

3.0
Coverage

3.1
The required coverage is as shown by Sketch UT-1. The travel of the crane on either side of the target monolith shall be able to cover all points on one side of the monolith.

3.2
Radial extent

3.2.1
Inward to Target Monolith Outer Shell

3.2.2
Outward to 20' beyond downstream end of chopper cave

3.3
Angular extent

Coverage of the total angular sweep of the chopper caves

3.4
Building crane overlap

The utility and building crane coverages are to overlap to permit effective load transfer.

4.0
Capacity

The minimum acceptable lift capacity is 10 tons.  A 15 ton lift capacity is desirable.

5.0
Hook Height

Minimum required hook height from the target hall floor is 23'.

Beamlines extending outside the experiment hall

Some neutron scattering instruments may require flight paths that are too long to be contained within the experiment hall. In these cases the flight paths will extend through the experiment hall wall, and the remainder of the instrument will be located in a suitable enclosure outside the experiment hall. For the 1st such instrument, WBS 1.8 will be responsible for the beamline building, its associated foundation, and the instrument satellite building. The beamline building is expected to take the form of a 20’ wide x 20’ tall building extending the length of the external portion of this beamline. WBS 1.8 will be responsible to ensure that the exterior wall support columns are positioned so as not to interfere with any such beamline extensions. WBS 1.8 is also responsible to ensure that sufficient clear space outside the experiment hall is reserved for such flight path extensions.

Satellite Building / Beamline Building

The satellite building will be a 50’ x 50’ x 20’ high building housing the 1st instrument requiring a beamline extending outside the main target building. It will have a floor suitable for the instrument loading (2000psf), and contain the same complement of utilities, services, etc., as the other instruments which are in the target building proper. The equipment access shall be by a 25’ wide roll-up door, to be accessible by truck. It will be connected to the target building by the beamline path building, 20’ wide x 20’ tall. This building will have a foundation suitable for supporting the beamline and its associated shielding, (4000 psf for the 1st TBD ft., 2000 psf for the remaining distance), and be enclosed by a suitable structure contiguous with the target building and the satellite building. This building is the planned personnel access from the target building to the satellite building. Additionally, this portion of the beamline will contain one or more choppers, requiring service and utility connections as appropriate, and a removable panel or roll-up door 20’ wide with truck access for installation and removal of choppers and other beamline equipment.

Data acquisition cabins (experiment enclosures)

The instrument control and data acquisition cabin and its standard office furniture, (Design Manual Sect. 7.2.3, item 9) will be provided by WBS 1.8. The technical components (computer, data acquisition electronics, etc.) in this cabin will be provided by WBS 1.7. The equipment for the nearby instrument work area (Design Manual Sect. 7.2.3, item 8) will also be provided by WBS 1.7.

Personnel protection system

WBS 1.8 will define standards for instrument interlock systems used as part of the personnel safety system. WBS 1.7 will be responsible for providing those portions of this interlock system that are part of the instruments (e.g., built-in interlock switches). WBS 1.8 will be responsible for providing the logic to prevent personnel access to the neutron beam or any other potentially high radiation areas when the accelerator is operating and the neutron beam shutter is open. 

Access to the laboratories, shops and offices

The various laboratories should be readily accessible to the experiment hall. The access between the experiment hall and the assembly/maintenance/storage areas for sample environment equipment and instrument components must be able to accommodate large equipment up to 10 feet tall (20 feet ceiling height.   Careful attention should be paid to the layout of these laboratories and shops to ensure efficient traffic flow patterns, and to provide an efficiently defined controlled access boundary around those areas for which such control is necessary (i.e., the experiment hall and any areas such as the shops, equipment maintenance areas, and activated sample storage areas where low-level induced radioactivity may be found).
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