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1 Introduction 

The Marshall Space Flight Center X-Ray Cryogenic Test Facility (XRCF) requires a Cryogenic Cooling System (CCS) for the 24-foot diameter by 61-foot long cryogenic test vacuum chamber. The system shall be designed, fabricated, delivered and installed in the XRCF by the contractor. The new system shall interface with the existing helium shroud and run in parallel or independently of the existing Helium (He) refrigerator.  

2 Background

This requirement stems from the requirement to test multiple segments of the James Web Space Telescope simultaneously in the XRCF.   The existing system shall not accommodate the six segments proposed for the JWST segment test.  To accommodate the larger configuration, a new shroud shall be required to interface with the end of the existing shroud. The JWST project shall require the shroud to cool the test article to 35 Kelvin and maintain a constant temperature for extended periods of time.  

3 Scope

3.1 Purpose

This statement of work (SOW) describes the effort and deliverable products required to provide a cryogenic cooling system for the XRCF.    

3.2 Scope 

The objective of this effort is to acquire a vacuum compatible cryogenic cooling system designed to meet the cryogenic and cleanliness requirements to test Space Optics.  The contractor shall design, fabricate, deliver and install the cooling system that shall meet the specifications contained in this document.

3.3 XRCF Description  

The XRCF facility is a 24-foot I.D. by 61-foot long vacuum chamber at the Marshall Space Flight Center.  The chamber currently has cryogenic capability and has a requirement for a larger shroud.  A general description of the XRCF facility can b e found at. http://optics.nasa.gov/facilities/xraycal.html  Dimensions or specific information on this website must be verified with XRCF personnel.

3.3.1 CCS Concept Description 

The CSS shall be a horizontal shroud approximately 30 feet long and 19 feet in diameter. The aluminum shroud shall be built in three sections and translate into the vacuum chamber on a 1 inch rail system. The CSS must achieve a temperature of 15K in an evacuated chamber with ambient temperature (290K) walls (emmisivity >.9). The shroud shall interface with an existing shroud on one end.  The opposite end shall envelop the test fixture that shall be mounted to a bench that translates on a 2-inch rail system.  The shroud floor shall accommodate this test fixture bench.  The facility currently has a Linde BOC 1620S refrigerator with a RSX compressor used with the existing shroud.  This new shroud shall require another Linde BOC 1620S/RSX refrigeration system and shall be installed to run in parallel with or independently of the existing system by the contractor. 

3.4 MSFC XRCF Responsibilities 

MSFC shall provide technical direction, facility infrastructure modifications required for the CCS, and support the installation and test of the CCS.   

4 Applicable Documents   

MSFC-SPEC-1238 Thermal Vacuum Bake out Specification for Contamination Sensitive Hardware
MIL-STD-1246   Product Cleanliness Levels and Contamination Control Program

 MSFC-SPEC-1443   Out gassing Test For Non-metallic Materials Associated with Sensitive Optical Surfaces in a Space Environment

MWI-6430.1   Lifting Equipment and Operations

MPG 5340.1   MSFC Clean Room Procedures

MSOP-FA-XRCF-472   XRCF Standard Operating Procedure Clean Room System

5 Contractor Task 

5.1 Project Management 

The contractor shall plan, execute, manage, and report the status of the contracted effort.  Report formats for any written items shall be at the contractor’s discretion subject to MSFC approval.  The contractor shall support; kick off meeting at MSFC (DRD 01), bi-weekly (2 per month) status teleconferences (DRD 3)with a written status report, ana 30 % and 90 % design review at the contractor’s facility (DRD 4 & 5), and provide project schedule, updated monthly (DRD 2).
The contractor shall furnish all personnel services, equipment, and facilities necessary design, manufacture, install and test a cryogenic cooling system (CCS) in the MSFC XRCF.  The CCS consist of three Cooling Shroud Assemblies (CSA’s), Multilayer Insulation (MLI),  Helium refrigerator engine, compressor, piping, manifolds, valves, and ground support hardware.

5.2 Design 

5.2.1 System Design Requirements 

The system level design shall include CCS design parameters, flow rate calculations, thermal performance predictions , major components system level definition, critical interface definitions, equipment layout (floor plan), long lead equipment and facility requirements (MSFC facility requirements; power, gas, etc.).   The refrigeration system design shall utilize a Linde BOC model 1620S Helium gas refrigerator and a Model RSX helium compressor. 

5.2.2 Design CCS System

The contractor shall design a CCS that meets the all requirements specified in this SOW.  The design shall describe the overall components of the system and required functionality to compete the overall design of the system.  The contractor shall be responsible for the completed design and shall work closely with the XRCF team to resolve any requirement issues.  

For designs involving pressure vessels, pressurized piping systems, man-rated equipment or structures, lifting hardware, or other designs whose failure could cause human injury or unacceptable property damage, drawings shall be reviewed by the MSFC safety and quality organizations.

5.2.2.1 Material Properties 

All materials specified to be used in the fabrication of any component specified in this statement of work shall be acceptable for use in an optical-test grade vacuum chamber.  All non-metallic materials are subject to MSFC-SPEC-1443. See contamination section 6.5.  When assessing material properties for the design, guaranteed minimum material property values should be used if available.   If verifiable minimums cannot be determined for a material, then the material properties may be ascertained from the MSFC XRCF.

5.2.2.2   Structural Analysis

Static Structural Analysis is performed to determine if the structure has sufficient strength.   Analysis shall show that the design is within the required factor of safety under yield and ultimate loads and approved by a professional engineer.  The analysis data shall be delivered to the XRCF during the final design review.

5.2.2.3 Thermal/Vacuum Analysis

Thermal Analysis shall be used to analyze thermal requirements.  Flow analysis shall also be included to verify flow rates that meet the required gradient requirements. The analysis data shall be delivered to the XRCF during the final design review.  

5.2.2.4 Mass Properties

The weights and center of gravity location of hardware shall be determined as necessary.  This shall be required for a lift plan and is required for all hardware that shall be lifted.  

5.3 Manufacture, Installation and Test

5.3.1 Pressure Test Components Test 

A pressure test shall be preformed prior to installation on each individual panel component to a minimum of 150 PSI.   

5.3.2 Clean Components

All components shall comply with clean standards outlined in section 6.5 Contamination Control.
5.3.3 Package for Delivery

Cleanliness must be maintained during transportation. All shipping containers that shall be carried inside the clean room shall meet contamination control standards for delivery in the 10k clean room. See section 6.5 for contamination control for 10k clean room. The transportation GSE shall be part of the delivered product to remain at the XRCF.

5.3.4  Deliver CCS to MSFC

The shroud shall be delivered to the MSFC XRCF loading dock. 
Each component shall be forklift compatible for movement. A lift table instead of a loading dock is available to remove the equipment from the back of the truck. The lift table size is 10x20 feet with a capacity of 20 tons.

5.3.5 Complete Fabrication

Contractor shall complete fabrication at the XRCF facility

Welder Power shall be provided on the loading dock by the XRCF.

5.3.6 Shroud Assembly

Final assembly shall be completed in the XRCF clean room.  All XRCF clean room procedures shall be followed according to MSFC document MPG 5340.1 and XRCF procedures MSOP-FA-XRCF-472. 

The shroud assembly shall be fit checked and leak tested in accordance with section 5.3.9 

5.3.7 Install CCS in XRCF

The contractor shall install the CCS in the XRCF. 

The contractor shall notify MSFC 30 calendar prior to installation of the CCS.    The contractor shall provide MSFC a CCS installation/ lifting plan 45 calendar days prior to installation that includes MLI Installation procedures, lift plan, plumbing installation, refrigerator system, helium supply manifold plan, refrigerator piping, chamber feed thru, and closeout operations. MSFC facility power, gas, water and drainage shall be provide per CCS contract designed, MSFC approved, system design. 

 All facility requirements shall be finalized by the 90% design review.  

MSFC shall support the contractor in the in installation of the CCS.  The contractor shall clearly identify the level of support required. 
5.3.8 Cold Shock

The shroud assembly shall be cold shocked using the Helium refrigerator during system verification.  The cold shock shall be preformed at a maximum temperature of 20K.

5.3.9  Final Leak Test

A leak check of each component shall be performed after painting and thermal curing of the paint and after cold shocking of each component with liquid nitrogen. This shall be performed using ≥ 150 psig of helium pressure internal to each component and a helium sniffer with a helium sensitivity of at least 1 X 10-5  5 std cc/sec. A final leak check of each component or component groups shall consist of helium mass spectrometer leak detection (msld) with a helium sensitivity of at least 5 X 10-9  std cc/sec. The internal surfaces (including all flex hoses) of the component(s) shall be pumped with the helium msld and the external surfaces shall be exposed to a helium environment.

Each component shall have a helium leak rate of less than 1 X 10-8 std cc/sec. The helium leak rate on the entire system shall not exceed 3 X 10-7 std cc/sec.

A bag test shall be performed on the overall assembly. The shroud leak detection device shall have a minimum vacuum of 1 X 10-8  torr and helium shall be injected into the bag. 

A vacuum leak test shall be preformed prior to installation on each shroud component to 1 X 10-8 torr prior to cold shock.

A vacuum leak test shall be preformed prior to installation on each shroud component to 1 X 10-8  torr after cold shock to liquid nitrogen temp.

A vacuum leak test shall be preformed after installation on the shroud assembly and shall be required to pass 1 X 10-8 torr at ambient. 

A vacuum cold shock to 20K shall be preformed after installation of the shroud assembly. The assembly leak test shall be required to pass 1 X 10-8  torr.

5.3.10  Verify Operation

The contractor shall provide MSFC a CCS certification test plan 45-calendar days prior to installation that includes normal operating procedures for the system and verification milestones for operating conditions.   The vacuum cryogenic verification tests shall be performed by the contractor with XRCF assistance.

5.3.11  Training 

The contractor shall train the XRCF operators on all the systems related the CSS system.

6 System Requirements

6.1 CCS Operational Requirements Level 1 Req. 
6.1.1 Operating Temperature

The helium refrigerator shall be capable of removing the heat load input to the shroud.  Based on preliminary analysis, steady state heat loads are approximately 800 watts (4 watts per sq. meter uniformly distributed) at 20K.  A refrigerator with at least a 900 watt capacity at 20K is required.  Also, the thermal control system shall be capable of controlling the temperature within +/- 1K between 15K and 300K.  The CCS shall be capable of operating at 15 Kelvin. The normal steady state operating temperature being approximately 25 Kelvin. The transition rate to 25 Kelvin shall be 72 hrs.  The refrigerator system specifications are described in section 6.3.3

6.1.2 Thermal Gradient 

The shroud shall not exceed a maximum gradient  of 10 Kelvin in steady state mode from inlet to outlet.  The gradient in the shroud shall not exceed 1 Kelvin between any adjoining 50 square foot sections. Shroud thermal uniformity shall be TBD.

6.1.3  Configuration 

The shroud shall be built in three sections small enough to be handled on the clean room floor with GSE and be lifted by the crane onto the rail system for assembly in the chamber. 

6.1.4 Integration 

The shroud shall be integrated with our existing module 2 shown in figure 1.

6.1.5 Access  

The shrouds shall provide access to a test article between the module sections shown in figure 2. 
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Figure 1 - Conceptual Configuration of Shroud Modules Connected to Existing Module 2 and Module 3 with Test Article in East End

[image: image2.png]



Figure 2 - Conceptual View of Shroud  Rolled Back For Mirror Access

6.2 CCS Component Requirements

6.2.1 Shroud Body

The shroud shall be modular to allow the shroud to be transported, lifted, stored, and supported in three 10 foot lengths.

6.2.1.1 Envelop

Shroud shall reside within the envelop shown in Figure 3. This figure shows a concept with multiple panels as the shroud walls. The envelop is a cylindrical space with radius dimensions of 104.5 inches inside  x 114.5 inches Outside. The bottom of the cylindrical shall be a flat floor system just above the rail system, which truncates the bottom of the cylinder. The height of the floor is approximately 2 feet above the rails but this dimension shall be TBD.

[image: image3.png]e n
Bl e ===

9

|

L mi e
= == =]
ElE= = 3
e ——]





[image: image4.png]R 114500

101340





Fig. 3  - Conceptual Three Module Configuration Envelop Shown With Test Article Envelop.  The Shroud Must Fit Within The Radii Shown Above.
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Figure 4 - Existing 1 Inch and 2 Inch Rail System Shown with Optical Axis

6.2.1.2 Translation 

6.2.1.2.1 Chamber

Shroud shall translate utilizing the chamber 1 inch rail system shown in figure 4

Thompson bearings shall be mounted to the framework for translation.  The Thompson bearings shall be purchased by the shroud contractor and cleaned and prepared for installation by XRCF.

6.2.1.2.2 Clean Room

Shroud shall have the capability to roll across the clean room floor. A floor loading capacity shall be provided the XRCF.

6.2.1.3 Lifting 

The shroud shall support its own weight and have the capability to be lifted by the 20-ton crane onto the 1-inch rail system and translated into the chamber. An I-beam in the top of the chamber is available for extra stability shown in figure 3.   Crane hook heights and rail system is provided in Figure 5. 

The shroud shall provide lifting eyes that can be rigged from the bottom without the use of aerial lift equipment.   The rigging shall be attached as low as possible.  The rigging shall be disassembled with the shroud on the rails.  

All components, whether designed or selected from a contractor catalog, that are used for lifting or hoisting (spreader beams, lugs, fittings, shackles, hoist rings, etc.) shall be in accordance with MWI-6430.1 Lifting Equipment and Operations. Lifting hardware shall be load tested and appropriately tagged. Hardware must be unpainted and corrosion resistant.
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Figure 5 - Lifting Tolerances 

Maximum Distance From Crane Hook to the Rails is 268 inches.

Maximum Distance From The Chamber to the end of the 1 Rails is TBD inches.
6.2.1.4 Brakes

Each shroud shall have a brake system that reacts against the rails.

6.2.1.5 Attachment to Adjacent Shrouds

Shroud sections shall provide a means to be joined to adjacent shrouds.

Each shroud section shall have 3.38 inch conflat connections in addition to the normal connections for interfacing to existing modules.
6.2.1.6 General 

The panel helium distribution path shall be designed for uniform flow and a flow analysis shall be provided.

The shroud cold panels shall be thermally isolated from all supporting hardware. 

Shroud shall provide fasteners for the MLI

6.2.2 End Panels

Two end panels shall be provided to close out the ends of the shroud.  These end panels shall be referred to as east and west.

6.2.2.1 West end 

The west end panel shall provide a removable section to interface with the existing module 2 shown in figure 6. 
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Figure 6 -  West End Panel with Removable Section For Existing Module 2

6.2.2.2 Access Door 

The east end panel shall provide a door for human egress that should not require plumbing disassembly.

6.2.2.3 General 

Each end panel shall be able to support its own MLI

The end panels shall be plumbed without removing the panel MLI blankets

All plumbing connections must be accessible from floor level.

6.2.3 Floor


The floor of the shroud shall be a system that is structurally independent of the cylindrical shroud body.  The shroud floor shall be installed separately from the rest of the shroud.  This shall require the floor to be lifted to the 2 inch rails and rolled into position after the shroud is in place.  The floor frame shall utilize the 2-inch rail system with Thompson bearings for translation. Each floor system length shall correspond with the three shroud cylindrical sections.

The floor sections shall then be offloaded from the 2 inch rail system to the 1 inch rail system or shroud for vibration isolation.

6.2.3.1 5 DOF Interface 

One section of the floor system (east end) shall be capable of accommodating the 5DOF table and be rolled into and out of the chamber with the 5DOF table.  This section shall allow clearance for positioning of 5DOF table within its operational range.  The 5DOF table range is less than 3” in all directions.  The floor system surrounding the 5DOF table shall be vibration isolated from the 5DOF table and the 2 inch rails.
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Figure 7 -  Rail system: 1” Rails (130.1 inch Center to Center)

 2” Rails (88 inch Center to Center)

6.2.3.2 General 

The floor shall be capable of supporting 100 lbs sq/ft.

The floor MLI shall be attached to the outside/bottom of the floor panels

The floor shall provide 4”x4” access plates every 4 feet centered above the 2 inch rails. A 3-foot diameter removable section of the floor shall be required in the center of one section. The section is TBD.

6.2.4 Instrumentation

6.2.4.1 Diodes

Diode instrumentation shall be required for each panel, the locations are TBD.  

6.2.4.1.1 Mounting 

Diode mounting points shall be provided on the panel with a mounting block tapped for two 4/40 brass machine screw and a tapped hole for a strain relief.  A hole should be provided beside the mounting block to accommodate four wires (22ga). These wires shall run to the connector on the outside of the panel and shall be heat sinked to the panel wall. The wires shall be between the MLI and the shroud.

6.2.4.1.2 Wire Harness  

The vendor shall provide a wire harness for instrumentation and lights. The wire specifications and connections shall be specified by the XRCF and installation of this system shall be preformed jointly with the XRCF personnel before installation of the MLI. Several other wire harnesses access plates in the wall or floor of the shroud shall be provided.  Locations shall be TBD.

6.2.4.2  Lights

A minimum of 6 vacuum compatible lights shall be provided inside the shroud  for illumination during the test setup.  These lights may be required to remain in place but not be operated during the cold cycles. The locations are TBD.   All wiring shall be on the backside of the panels.

6.2.5 MLI
The blankets are required to insulate the shroud and reduce the nominal heat leak flux from a black 300K surface to a 0.1 emissivity shroud surface at 20K to 2w/m2 or less. The maximum heat flux shall be less than 4 w/m2 when edge effects and penetrations are taken into account.  A suggested baseline design to meet these requirements consists of thirty layers of double-aluminized mylar, with each layer separated by a suitable spacer material.  The blanket design shall be such that when assembled it shall prevent a direct view of the vacuum chamber from any point within the space which the blanket encloses.  Cleanliness is of most importance and prior to assembly, the material shall be cleaned to remove oils and contamination.   Samples of the existing blankets are available and a site visit to the vendor to verify capability and contamination control shall be required.  A sample of the proposed blanket shall be submitted to SD74 for approval prior to purchase.

6.2.5.1 Outer Layer

The outer most and innermost layers of the blanket assembly shall be approximately 3 mils and aluminized on both sides.  The blanket should be reinforced with Nomex scrim (or equivalent) bonded to one side.  The reinforcement shall provide structural integrity for repeated handling and prevent propagation of tears in the event of damage.  The side with reinforcement should face toward the interior layers.

6.2.5.2 Inner Layers

Interior layers of the blanket assembly should be about 1/3 to ¼ mils thick and aluminized on both sides

6.2.5.3 Spacer Material

Spacer material such as non particulating, unsized, Dacron (polyester) netting shall be used between each interior layer and between the outer most layers and the next interior layer.

6.2.5.4 Tape

Substrate material used in the tape laminate shall be aluminized Kapton.  The adhesive shall be 3M 966 pressure sensitive adhesive or equivalent.

6.2.5.5 Venting

Each layer shall provide some means to vent entrapped gases from within the blanket assembly.  Typically, each layer of the blanket material is perforated or porolated from 1.5 to 5% of the total surface area.

6.2.5.6 MLI Surface Coating

Each layer shall be coated with a reflective material to minimize infrared radiation exchange between each layer.  The coating on the outer and innermost layers shall be of sufficient thickness and bonding strength to withstand repeated handling during installation and disassembly.

6.2.5.7  Cleanliness

The individual MLI layers shall meet Mil-Spec-1246, level 750A. The blankets shall be assembled in a class 100K or better clean room.  The blankets shall be available to SD74 60 days prior to installation for bakeout and certification.  

6.2.5.8 MLI Shroud Assembly Requirements

The MLI blanket edges shall overlap a minimum of 6 inches.

The MLI shall have fasteners located at 12 inch intervals on every edge for attachment to adjoining MLI

The MLI fastener system shall be capable of 15 Kelvin.

 3M Dualock is a good choice but it does not adhere at low temperatures. If adhesive type fasteners are used they shall be sewn to the blanket.

The shroud doors and floor shall have the MLI attached directly to the surface.

All plumbing inside and outside of the shroud shall be covered with MLI.

The MLI shall have flaps provided at all feed thru locations that can be closed around plumbing and wires.

6.3 In Chamber Parts and Material Requirements 

6.3.1 Paint Components

Paint shall be applied to all interior surfaces of the shroud.

The paint shall have a emissivity of >.9.

The painted surfaces shall be baked at a temp >145C. Paint type should be selected so that the painted surfaces meet the contamination requirements described below. In addition, test coupons should track each paint batch and cure for contamination testing by MSFC.

 Paint type should be selected so that the painted surfaces meet the contamination requirements described below. 

6.3.2 Cleanness Standards  

All non-metallic components shall comply with clean standards outlined in section 6.5 Contamination Control.

6.3.3 Refrigerator System 

The XRCF currently employs a Model 1620S Helium Gas Refrigerator with a Model RSX compressor.  The model 1620S is a special model that has mixing valves to allow thermal control between 300K and 100K. The thermal control system of this refrigerator is capable of controlling the temperature to .1K increments thru the entire temperature range. This system is used to cool the existing modules. The refrigerator system specified for use with this new CSS system shall be an equivalent system.  We have spare parts and a spare compressor and require the new system to be compatible to the extent possible.

The contractor shall install the new refrigerator system at the XRCF. It shall include a new helium gas refrigerator, compressor, helium purification system, plumbing, vj Vaccuum jacketed plumbing to chamber feedthru, and shroud manifold system. This system of gas distribution and management interfaces with the existing system. The gas management system shall include an additional pure helium storage tank of equal or greater size than the existing tank.   XRCF shall provide the power, cooling water, instrument air, ultra high purity helium, and LN2 supply for this system.  A helium cryogenic absorber is available from XRCF for the new system.

A valved helium supply and return port for a separate 4’ cryogenic chamber.  These ports shall be provided to allow operation of this chamber when one or less refrigerators is being used on the large chamber.  

6.4 GSE 

All required ground support equipment shall be provided by the contractor.
The contractor shall provide all fixtures required to transport the shroud.

All fixtures required for lifting the shroud with a crane or forklift shall be provided by the contractor.

All equipment required for installation of the panels, doors, and plumbing shall be provided by the contractor.

All lifting GSE shall be load tested, certified and labeled with appropriate documentation.

All GSE shall be cleaned per specs provided in the contamination control requirements.

6.5 Contamination Control

One of the outstanding features of the XRCF is the cleanliness of the vacuum system.  Particulate and molecular contamination is of great concern in this application. Use of inappropriate materials could result in severe and costly contamination to the XRCF vacuum system. To avoid this, the following guidelines should be followed and all procedures and material shall be properly documented. 

6.5.1 Project Material List

A complete list of materials must be submitted to XRCF at the beginning of the project. The list should include a description of the material, manufacturer, part number, lot number (if applicable), and the quantity used. Include TBD’s since they need to be tracked and identified as early as possible. A product description sheet from the manufacturer may be helpful. Include information concerning cure conditions and mix Materials ratios where applicable.  

6.5.1.1 Metal Items 

Metals with a high vapor pressure such as cadmium, zinc, and mercury shall not be used in the vacuum system. Stainless steels, bare aluminum, aluminum with a non-dyed sulfuric acid conversion coating, OFHC copper, and other suitable corrosion free metals with simple shapes may be used in the chamber following cleaning (see Precision Cleaning section).  A structure that has holes, crevices, thread inserts, weldments or other features that could trap contaminants shall need to be cleaned and baked (see Thermal Vacuum Bake section). Closed structures should have holes large enough for vacuum venting and internal inspection. Carbon and alloy steels can be plated with nickel or chromium to render them suitable for temporary use in the vacuum system.  

6.5.1.2 Glass 

Clean (see Precision Cleaning section).

6.5.1.3 Ceramic 

Clean and bake porous ceramics (see Thermal Vacuum Bake). Clean nonporous ceramic (see Precision Cleaning section).

6.5.1.4 Non-metallic Items

Use MSFC-SPEC-1443, ASTM 595 or other approved material list to select materials. It is important to note the test temperature and preconditioning that was performed on the test sample when selecting a material. The use temperature must be less than the tested temperature.  Items with large surface areas should be baked (see Thermal Vacuum Bake).  Avoid materials such as Polyvinyl Chloride that contain plasticizers. Avoid materials that might produce particulate matter such as cable lacing. Items not covered by the approved materials list should be submitted to MSFC for testing.

6.5.1.5 Coated Surfaces, Tapes, and Epoxies 

Same as Non-metallic Items above. Some paints and epoxies are suitable to use without a thermal vacuum bake out if properly air baked and/or time cured.

6.5.1.6 Insulated Wire, MLI 

 Specify suitable insulation such as Teflon or Kapton insulated wire.  Bare or nickel/silver plated wire is acceptable. Clean and bake (see Thermal Vacuum Bake) at (80( C 

6.5.1.7 Lubricants 

Only minimum quantities of baked and certified Braycote 600 series or Molub-Alloy 2115 lubricants may be used in the vacuum system. Silicone lubricants shall not be used in the vacuum system. XRCF can provide suitable lubricants if required.

6.5.2 Thermal Vacuum Bake 

Generally, the hotter and longer the item can be baked, the better the chance that the item shall not contaminate the chamber and or test article.   Items are typically baked at (50(C, ( 5X 10-6  torr for at least 48 hours unless otherwise noted visible degradation of the material during bake out shall obviously result in the rejection of the material. Some materials must be qualified for use by monitoring the out gassing levels during the bake. 

6.5.3 Precision Cleaning 

Mil-Std-1246, Level 500A or equal. All surfaces exposed to the XRCF vacuum must meet this surface cleanliness level.

7 Summary of Deliverables

7.1 Hardware 

Three Shroud Sections (shrouds, end panels, floor, instrumentation)

MLI

Ground Support Equipment 

Linde BOC 1260S with RSX compressor and Helium Tank

All parts and material required to install the CCS. 

Contract Data Requirements Documents 

7.1.1 Contract Data Requirements Documents (DRD’s)

	DRD 
	DRD Title
	Due Date

	01
	Kickoff meeting
	Within 15 calendar days after ATP 

	02
	CCS  Design and Fabrication Schedule 
	At kick off 

	03
	CCS Status Report
	Bi monthly (two weeks)

	04
	30 % Design Review Package 
	Within 45 calendar days after ATP

	05
	90 % Design Review Package 
	Within 90 calendar days after ATP

	06
	CCS Installation/ Lifting Plan 
	Within 45 calendar days prior to installation 

	07
	Certification Test Plan
	Within 45 calendar days prior to test

	08
	CCS Certification Report 
	Within 210 calendar days after contract award 

	09
	Close out Package 
	At certification 


7.1.2 (DRD 01) Kick – Off Meeting 

The contractor shall hold a Kick-Off meeting at their facility and provide a presentation package at the kick-off that includes; Organization, staff, implantation plan, detailed schedule, cost plan and issues/ concerns.  

7.1.3 (DRD 02) CCS  Design and Fabrication Schedule

The contractor shall provide a detailed (MS project ™ or equivalent) schedule at the kick-off meeting.  

7.1.4 (DRD 03) CCS Status Report

The contractor shall support status teleconferences every two weeks.  The contractor shall provide a status summary report for this meeting. 

7.1.5 (DRD 04) 30% Design Review Package 

The 30 % design shall include the CCS system level design including; CCS design parameters,  flow rate calculations, thermal performance predictions, major components system level definition, critical interface definitions, equipment layout (floor plan), GSE definition, long lead equipment and facility requirements (MSFC facility requirements; power, gas, etc.). The package shall also include the preliminary (greater than 30% complete) detailed design.  A review package shall be provided 5 working days prior to the 30 % design review.  
7.1.6 (DRD 05) 90% Design Review Package

The package shall include the final (greater than 90% complete) detailed design and a CCS installation/ certification test plan draft.  The design shall include detailed manufacturing drawing and all analysis.   A review package shall be provided 5 working days prior to the 90 % design review.
7.1.7 (DRD 06) CCS Installation/ Lifting Plan

CCS Installation/ Lifting Test Plan shall include; installation flow, Government Supplied Equipment and Personnel needs for installation and test, and certification tests plans.  

CCS Installation/ Lifting Test Plan shall be certified by an appropriate registered Professional Engineer (PE).

7.1.8 (DRD 07) CCS Certification Test Plan

CCS Certification Test Plan shall include; test flow, Government Supplied Equipment and Personnel needs for CCS test, and certification.  

7.1.9  (DRD 08) CCS Certification Report

The CCS Certification Report shall include as run procedures and test results.  

7.1.10 (DRD 09) Close out package 

The contractor shall provide all drawings, analysis, procedures etc. after completion of chamber certification
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