SPECIFICATIONS FOR ELECTROMAGNETIC SHIELD DOOR ASSEMBLY

1. Background – Drawings PF-40463, PF-40464, PF-40467, PF-40762 and 10021MRA000 as well as pictures of the existing door frame are attached to this document.

The current personnel access vacuum Door #5 at the Plum Brook Station Space Power Facility, SPF, shown in detail on NASA Plum Brook drawings PF-40762, PF-40463, PF40464, and PF-40467, is designed for vacuum shielding.   This specification describes the requirements for procurement of a new EM shield door which permits quick access into the vacuum chamber.  Please note that these drawings are concept drawings only.

2. Performance and Configuration Requirements

2.1.  EM Shielding:  The EM shield door assembly, when installed per vendor’s procedure to the faying (joining) surface of the existing SPF Door 5 frame, shall be designed to provide a minimum of 100 dB of shielding over the frequency range of 30 MHz to 40 GHz. 

2.1.1. To achieve the required EM shielding, the application of surface-applied, single-use shielding materials, such as adhesive copper tape, to the shielded door assembly or the existing SPF Door 5 frame is not permitted.

2.1.2.  To achieve the required EM shielding, the use of crushable, single-use EM gasket material is permitted under these constraints:

2.1.2.1. The crushable, single-use EM gasket material shall be replaceable without having to remove and replace fasteners.

2.1.2.2. The crushable, single-use EM gasket material shall not be used on the swing door itself to achieve the door seal, only on the stationary portions of the EM shield door assembly. 

2.2. Attachment Interface: The EM shield door assembly shall attach to the existing SPF Door 5 aluminum frame without modification to the existing frame.

2.2.1. The EM shield door assembly shall be designed such that no drilling, grinding or welding of the existing SPF Door 5 structure is required for installation of the EM shield door assembly. 

2.2.2. A series of existing, blind threaded holes on the SPF Door 5 frame shall be used for attaching the EM shield door assembly.  There are 58 holes somewhat evenly spaced around the SPF Door 5 frame. The holes are threaded with 3/8”-16 threads per inch.   The holes are shown on drawing 10021MRA000.   It is the vendor’s responsibility to verify the exact locations and ensure that the EM shield door assembly aligns with these holes.

2.2.3. If desired the contractor may use manually-operated clamp assemblies to assist in attaching the EM shield door assembly to the existing SPF Door 5 frame.

2.3. Door Configuration:

2.3.1. Size:  The swing door within the EM shield frame shall have a minimum opening of 36 inches (900mm) wide by 80 inches (2000mm) high.
2.3.2. Swing:  The door shall swing out of the SPF Test Chamber.
2.3.3. Hinge:  The door shall be right-hand hinged, i.e. the hinge shall be on the left side   when entering the SPF Test Chamber.
2.3.4. Latch:  The door shall have a manually operated latch, operable from both sides of the door, which seals the door closed.
2.3.5. Door Limit Switch:  The door assembly shall include a mechanically-actuated double-pole double-throw (DPDT) switch which actuates when the door is latched closed.  The door limit switch shall be located on the outside of the door assembly.
2.4. Filler Panel Configuration:

2.4.1. The volume between the door and the existing SPF Door 5 frame shall consist of rigid filler panels which maintain the required EM shielding and satisfy the installation and removal requirements in Section 2.5 of this specification.

2.4.2. Drawing 10021MRA000 shows a conceptual design for the door and filler panel configuration.

2.4.3. For connectivity and ventilation, the filler panels shall have these features installed:

2.4.3.1. Two removable panels for power and signal connectors and receptacles measuring nominally 12 inches (300mm) wide by 12 inches (300mm) high located approximately 36 inches (900mm) above the bottom of the door assembly.  There shall be one panel in each of the filler panels which flank the door.  
2.4.3.1.1. The panels shall be nominally 0.125 inches (3mm) thick.
2.4.3.1.2. Four blank panels shall be supplied with the shielded door assembly.  
2.4.3.1.3. Two of these panels shall be installed in the filler panels by the vendor and two shall be spares.
2. One honeycomb ventilation panel measuring nominally 12 inches (300mm) wide by 12 inches (300mm) high located approximately 60 inches (1500mm) above the bottom of the shielded door assembly.  The ventilation panel shall be installed in the filler panel nearest the latch side of the door.  A secondary use of the ventilation panel is to serve as a viewing sight into the test chamber.
2.5  Door Ramp Subassembly:

2.5.1 To facilitate movement of personnel and equipment through the door, a door ramp subassembly is required.  It shall consist of three parts:

2.5.1.1 Outer Door Ramp:  It is permissible that the design of the outer ramp requires removal of the ramp for door operation. 

2.5.1.2 Inner Door Ramp:  The inner ramp shall be fastened to the EM shield door assembly to prevent shifting during use.

2.5.1.3 Door Threshold Bridge:  To protect the EM shield door threshold and any associated gasket material, a door threshold bridge shall be included.  The bridge shall be designed to attach to both ramps and span the door threshold without contacting the door threshold or gasket material. It is understood that the door threshold bridge will need to be removed for door operation.

2.5.2 The slope of the ramps shall be nominally 10%.

2.5.3 The door ramp subassembly shall not have height step changes of more than 0.25” when assembled.

2.5.4 The door ramp subassembly shall be designed for a minimum loading of 200 psf.

2.5.5 The door ramp subassembly shall be the full width of the door, 36 inches minimum.

2.6  Installation & Removal:
2.6.1 The shielded door assembly shall be designed such that six (6) installation and removal cycles can be performed with the door meeting Section 3.1 EM shielding performance before additional replacement parts need to be purchased.
2.6.1.1 The vendor shall supply all replacement parts such as panels, gaskets, and seals that are required to meet the six cycle requirement.
2.6.2 The shielded door assembly shall be designed such that the parts can be lifted and moved manually without the use of lifting equipment.
2.6.3 The maximum weight of any shielded door assembly part will be 150 pounds. 
2.6.4 As noted in the Deliverables section, an Installation, Removal & Reinstallation Procedure shall be developed by the vendor and approved by NASA before fabrication begins.
2.6.4.1 This procedure shall include any surface preparation or cleaning procedure that should be performed on the faying surface of the SPF Door 5 frame before shield door assembly installation or reinstallation.
2.7 Storage Configuration:
2.7.1 The vendor shall design and build a reusable shipping and storage container constructed of ¾ inch plywood and ¾ inch wood reinforcement fastened together with screws to store the EM shield door assembly when disassembled. The container shall be movable through the use of a government owned wheeled cart.
3. Deliverables

3. Before the vendor begins fabrication, a documentation package containing the items list  below shall be reviewed and approved by NASA in accordance with FAR 52.212-4(a) as amended.
3. Fabrication Drawings
3. Draft Installation, Removal & Reinstallation Procedure
3. Test data or engineering analysis to demonstrate that the vendor’s design meets performance and configuration requirements in Section 3.
3. The vendor shall deliver these items to NASA-Plum Brook Space Power Facility per schedule:
3. Complete shielded door assembly 
3. Complete door ramp subassembly
3. Two spare blank connector panels
3. Replacement parts necessary to achieve six installation and removal cycles per
            Section 3.6.1.
3. Reusable shipping and storage container
3. List of replacement and maintenance parts
3. As-built assembly drawings
3. Final version of Installation, Removal & Reinstallation Procedure
