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1. Scope
This document describes the design status of the XCS hutch tables at the completion of the preliminary design phase. The status is for LUSI WBS elements 1.4.2.2 XCS Hutch Supports. The approval and release of this document serves as a substitute to the preliminary design review for the above WBS element.
2. Applicable Documents, Specifications and Codes

2.1. SLAC Documents and Specifications
AP-391-000-59
Engineering Review Guidelines 

DS-391-000-36
Design Standards Supplement

SLAC-I-720-0A24E-002
Specification for Seismic Design at SLAC
ID-391-400-08
XCS Hutch 4 Installation
2.2. Industry Specifications and Codes

NEC, NFPA 70
National Electric Code

NEC, NFPA 70E
Electrical safety in the Workplace

UBC 1997
Uniform Building Code, 1997

3. XCS Hutch Table Summary

The XCS hutch tables support the XCS diagnostics and optics components between the Split & Delay unit and diffractometer. The tables provide an articulated mechanism for translating the beam-line components between the XCS beam-line and the CXI beam-line. Positioning the beam-line components on the CXI beam-line allows for early science goals prior to receiving the large offset monochromator. The CXI beam-line position may also be utilized to perform experiments requiring beam qualities not attainable in the XCS beam-line.
4. Table Design Status

The XCS table designs are a modification of the XPP long table design. The XPP long table was shortened to fit in the available space in the XCS hutch and upstream alcove. The XCS Hutch and Alcove tables are not identical. The granite table for the alcove was shortened. The granite table for the hutch was shortened and modified to accommodate possible articulation of the final diagnostics devices to handle grazing incidence configuration. The Carriage on top of the granite tables was sized to be identical for both tables. A carriage was added to the hutch table to mount the final diagnostics and coupled to the main carriage. The double flexible cable tray was adapted to both tables and reversed to avoid interference with the hutch wall. The earthquake restraint was re-sized to fit each granite table.

Overall size and location has been determined for both XCS tables. The XPP models have been modified to produce the preliminary design of each table. The modeled table assemblies have been placed into the upper assembly files to show that the tables fit in the desired locations. Work remains in final design to assure fit and function of the reconfigured table system components. Motors may be added to both tables to assist translation from one beam-line to the other. The modified earthquake restraint design must be verified to work with the modified tables.
4.1. XCS Alcove Table
The XCS alcove is just upstream of FEH Hutch 4. It is the space between the XRT fire wall and the wall of hutch 4. The walls hold the inner and outer PPS gates. There is sufficient space between the walls to accommodate a large future Split & Delay unit and an instrument table. The instrument table is sufficiently long to accommodate additional components which may be required for future experiments.
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XCS Alcove Support Table
4.2. XCS H4 Table
The XCS Hutch 4 table is located inside the FEH Hutch 4 between the hutch upstream wall and the diffractometer. The instrument table is sufficiently long to accommodate additional components which may be required for future experiments. The downstream end of the table is stepped down to accommodate an articulation mechanism to align the downstream diagnostics with either an un-deflected beam or a beam deflected downward into a grazing incidence experimental configuration.

A separate carriage under the articulation stage allows differential “X” direction adjustment relative to the main strong-back movement. The connection between the strong-back and carriage is accomplished via a ball mounted on a motorized slide, in spring-loaded contact with a flat plate. Final selection of the tilt and elevation articulation components will depend on the final design of the harmonic rejection mirrors.
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XCS Hutch Support Table
4.3. Commercial Off The Shelf Parts
Wherever possible, commercial off the shelf parts are utilized. The translation slides, translation ball-screw assemblies, elevator, tilt platform and flexible cable trays are all COTS parts. The ball connection between the two translating assemblies utilizes an off-the-shelf stainless steel trailer hitch ball. All motors will be “smart-motors” compatible with the LUSI controls system design. Use of COTS parts and utilizing pre-existing designs is a conscious effort to minimize the design costs for the XCS.
4.4. Fabricated Parts

The XCS fabricated support table parts include the granite tables, support feet, strong-back, interconnect brackets and the earthquake restraint. Most of the fabricated components are either pre-existing designs or modifications of pre-existing designs. New design components are limited to the mounting plates and translation interconnection for the translation stage under the final diagnostics.
5. Controls Interface

Controls interface to the support tables is limited to cable routing and interconnect to the motorized articulations. The desired cable path through the flexible cable trays and the strong-back will be communicated to the LUSI controls group. The motor and feedback interconnections will be determined in cooperation with LUSI controls during the final design phase.
6. Environmental Safety and Health Requirements

6.1. Electrical

It is not anticipated that any of the motions will require motors that would be electrical hazards. The strong-backs and motion table will have to be grounded.
6.2. Hoisting & Rigging

Installation of the granite tables and strong-backs will require hoisting and rigging of those heavy objects. Lift plans and assembly procedures will be in place to mitigate the hazards. .

6.3. Automatic Motion

The motorized articulations are under remote control and may be remotely manipulated during an access condition. A combination of written procedures and engineered safeguards will be implemented to mitigate pinch hazards associated with remotely actuated motion. Only trained and authorized personnel will be permitted to initiate remote motion. Training will include a visual check that there is no one who may be affected by initiating motion. Engineered safeguards will include guards and covers to eliminate pinch points.

6.4. Seismic

SLAC is situated in an active seismic zone. All hardware exceeding a weight of 300 Lbs. and / or mounted greater than 4 feet above the floor will be reviewed by a SLAC “citizen safety committee” for seismic loading resistance. Applicable loads and structural behavior will be evaluated for compliance to the 1997 version of the uniform building code and SLAC publication SLAC-I-720-0A24E-002: “Specification for Seismic Design of Buildings, Structures, Equipment, and Systems at the Stanford Linear Accelerator”.

The tables and earthquake restraint designs will be submitted to the earthquake committee for review and approval. 
7. XCS Official Color Definition

All painted surfaces will be painted the official XCS color (Purple), Federal Standard 17100.
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