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INTRODUCTION

The primary objective of the Spacecraft/Payload Integration and Evolution (SPIE) Office Payload Attach Fitting (PAF) project is to mature the technology and demonstrate readiness of in-house designed and fabricated composite payload attach structures at diameters that are suitable for Space Launch System (SLS) in-space applications. Reducing the weight and cost of these structures shall provide a significant benefit, perhaps even an enabling benefit, for deep space missions.  MSFC Engineering shall design and analyze an 8.4 meter diameter segmented PAF with the goal of fabricating and assembling a manufacturing demonstration unit at MSFC. 
Section 1.0.  SCOPE AND OBJECTIVES
The scope of this procurement is to design, analyze, manufacture and install a suitable assembly tool for use at MSFC in assembling 6-8 composite core segments and 2 aluminum end rings together to form a completed PAF. The tool will need to be assembled at MSFC and capable of assembling PAFs of various heights and angles.
Section 2.0.  DESCRIPTION OF TASKS TO BE PERFORMED:
The Contractor shall perform the following tasks:

Section 2.1 GOVERNMENT DESIGN SPECIFICATION
Section 2.1.1.  TOOLING SPECIFICATION
The Contractor shall design, analyze, and manufacture an Assembly Tool Package that meets the following Government requirements.  The tool shall at a minimum meet the following requirements.

1. The PAF Assembly Tool shall be designed to facilitate the accurate assembling of a PAF at MSFC within the tolerances as specified in Section 2.1.1.   NASA shall provide a PAF CAD Model (GFI 5.1) upon contract award. 
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Figure 1:  Proposed PAF Assembly
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Figure 2:  PAF Assembly Design Ranges

2. The PAF Assembly Tool shall be a non-powered tool and designed/manufactured to fit within a 30’x30’ area. Final assembly of the PAF Assembly Tool shall be installed by the contractor at MSFC in building 4707.
3. Meet an as-fabricated profile tolerance of +/- .010” on all PAF interfacing surfaces (i.e. aft ring interface, panel segment interface, etc.).  In addition to meeting the specified tolerances, the tool surface shall be smooth and fair with a surface finish of 63 RMS (*Root-Mean-Square roughness in micro-inches) or better on all surfaces.  

4. The PAF Assembly Tool shall be modular and capable of assembling PAFs with heights ranging from 60” tall to 120” tall and fwd ring diameters ranging from 60” to 330” (See Figure 2)
5. The PAF Assembly Tool shall include clamps capable of holding composite panels to aluminum rings and composite panels to composite panels during assembly operations. Clamps shall be adjustable and capable of applying 0 to 100 lbs of force within a 12” span. 
6. Identification shall include the assembly part number and measured weight.

7. The PAF Assembly Tool shall be capable of maintaining tolerances for a period of 10 years after installation of tool at MSFC.
8. Shall have provisions for match-drilling composite panels to aluminum rings and composite panels to composite panels.

9. Shall be designed to be capable of disassembly and reassembly during production flow. Disassembled segments shall be able to fit through an 18-foot wide door and be capable of being lifted by a 5 ton crane with a single hook.

10. Once PAF is fully assembled the tool shall not interfere with the ability to lift the PAF assembly off of the PAF Assembly Tool.

11. The PAF Assembly Tool shall be capable of supporting a PAF weight of up to 10,000 lbs (rated load) and shall be proof tested to 12,500 lbs (1.25 x supporting weight).
12. Designed with the following minimum factors of safety achieved throughout the tools life. 

a. 3 Factors of Safety on ultimate strength

b. 2 Factors of Safety of yield strength
13. The PAF Assembly Tool shall be marked with the following information: Drawing/part number, serial number, safe working load, test load and date of load test.

14. The PAF Assembly Tool shall be compatible with 2219 aluminum and carbon fiber composites.
15. The PAF Assembly Tool, PAF assembly and all tooling shall be capable of being supported on a concrete floor.
16. All surfaces, except those that interface with PAF hardware, of the PAF Assembly Tool shall be painted blue and protected against corrosion. The surfaces that interface with the PAF hardware shall be coated to protect against corrosion.

17. The PAF Assembly Tool shall have platforms/stands to access all areas of the PAF hardware to perform match drilling and assembly operations.
18. PAF Assembly Tool shall be free of sharp edges and burrs.

19. The main platform height off the ground shall be at a minimum 3’ off the ground and no more than 6’ off the ground.
20. The PAF Assembly Tool shall be constructed to comply with safety standards of the Occupational safety and Health Administration (OSHA) - 29CFR 1910, NASA-MSFC Safety, and the State of Alabama. All power/electrical equipment shall be in accordance with the National Electric Code, NFPA70.
21. The PAF Assembly Tool shall have anchor points that support 5000 lbs for fall arrest.
22. Essential safety operating instructions shall identify safety and health hazards associated with the tool, procedures, and practices for safe operation. These instructions shall be permanently affixed to the tool using standard placards. Placards shall be provided to warn personnel of tool hazards.

23. The contractor shall coordinate with NASA safety authorities on NASA-MSFC for specific requirements. These requirements shall be addressed at Design and Analysis Review. The contractor shall provide Material Safety Data Sheets (MSDS) for all non-durable items. These data sheets shall be the original provided by the manufacturer of the items.

Section 2.1.2.  TOOLING INSTALLATION REQUIREMENTS AT MSFC

1. Contractor to provide properly trained and qualified personnel. MSFC specific requirements shall be provided once onsite.

2. MSFC shall provide certified crane and fork lift operators to support contractor during assembly tool installation.

3. MSFC shall have the following available to assist in assembly tool installation:

a. Power – 3 Phase 440v, 110v and 220v
b. House air
Section 2.2.  PAF - TOOLING DESIGN AND ANALYSIS
The Contractor shall develop a PAF – Tooling Design & Analysis (Deliverable Item 4.2) for the PAF Assembly Tool that complies with the Government Design Specifications defined in section 2.1.  The design shall include at a minimum.

1. 3D CAD models of all proposed hardware in their native file format and in ProE or STEP format.  The Tooling assembly files shall be provided such that the individual components can be selected, opened, and modified at a later date by the Government.  (i.e., the assembly files shall not be provided in a way that they can only be selected / opened as a single component) 

2. Structural analysis for lifting load cases, PAF maximum weight load cases and clamping/match drilling operations
3. Minimal fabrication drawings necessary to describe the design, assembly, and operations completed per contractors internal standards and including a bill of material (BOM) for all purchased material and hardware.

4. Manufacturing and Inspection plan to cover entire PAF Assembly Tool manufacturing operations.

The Government shall review the Tool Design and Analysis at the Tooling Design & Analysis Review and provide written approval to the Contractor Program Manager (PM) via email.  

Section 2.3.  MANUFACTURING
The Contractor shall fabricate, inspect, deliver and install the following hardware in support of the PAF effort.

Section 2.3.1
PAF ASSEMBLY TOOL
The Contractor shall manufacture one PAF Assembly Tooling Package (Deliverable Item 4.3) that complies with the specification in section 2.1.1 and the Government approved PAF Tool design and analysis.  The contractor shall provide all of the materials and equipment required for the fabrication and assembly effort.  Design of the PAF Assembly Tool may begin after successfully completing the kickoff meeting.  Fabrication of components shall begin as soon as the Contractor has successfully completed all of the tooling design review requirements and received written authorization from the Government.  Early fabrication of specific critical path items / activities may be permitted by the Government on a case-by-case basis.  For these items, the Contractor shall receive written authorization from the Government prior to starting fabrication.  The Government reserves the right to witness the tooling fabrication and assembly efforts. 

Section 2.4.  QUALITY DATA PACKAGE 

The Contractor shall assemble and deliver a Quality Data Package (Deliverable 4.5) that contains the following information. The content and format of the quality data package shall be coordinated and approved by the government before fabrication begins:
Site Acceptance Quality Data Package:

1.  As-built drawing package and BOM

2. As-built inspection/verification records

a. Surface integrity / verification inspection report to be provided to the Government in the Contractor format.  

b. Dimensional inspection of the tool surface shall be recorded at the contractor’s facility as well as upon final tool assembly at MSFC.  These shall include a graphic tool representation to show location of the inspection data as well as the magnitude of surface deviation.

c. Surface finish verification.

3. Material specifications and overall certifications of conformance

Final Acceptance Quality Data Package (all of the Site Acceptance Data Package, with any changes made during Installation):

1. Verification of the clamp fixture, match drilling fixture, height adjustment and angle adjustment functionalities.
2. Certification that the PAF Assembly Tool shall be capable of maintaining tolerances for a period of 10 years after installation of tool at MSFC
The Government reserves the right to witness all inspection processes. 

Section 2.5.
SHIPPING
Following a successful Site Acceptance Review, the contractor shall ship the PAF Assembly Tooling Package to the Marshall Space Flight Center (MSFC) and then complete final tooling assembly.  The Contractor shall be responsible for all shipping costs, arrangements, and applicable permits required to safely deliver the PAF Assembly Tooling Package and to complete assembly at MSFC.  The PAF Assembly Tooling Package shall be fully protected from the elements and shock during shipping.  The contactor shall include a protection plan for the shipping and handling of the PAF Assembly Tool in the manufacturing plan called out in Section 2.2.  The preferred method of shipping is air-ride equipped truck.
Section 2.6.  PLANNED PRESENTATIONS, MEETINGS, AND TELECONFERENCES
The Contractor shall be required to participate in and/or travel to the presentations/ meetings/teleconferences as specified below.  

MEETINGS:

	Task
	MEETING
	FREQUENCY/DATE
	ESTIMATED DURATION PER TRIP / TELECON
	PLANNED 

LOCATION

	2.6.1
	Kick-Off Meeting
	Within 1 week from Task Order Award date.

Date and time to be mutually agreed upon by the Contractor and the Government.
	1 Day
	Contractor’s manufacturing facility and/or via telecon 

	2.6.2
	Project Status Telecon
	Bi-Weekly (i.e., every 2 weeks)

Date and time to be mutually agreed upon by the Contractor and the Government.
	~1 hour
	Via telecon

	2.6.3
	Design & Analysis Review
	Prior to starting the manufacturing of the PAF Tool Package (Includes a 30%, 60% and 90% design review)

Date and time to be mutually agreed upon by the Contractor and the Government.
	1 Day per review
	Contractor’s manufacturing facility and/or via telecon

	2.6.4
	Site Acceptance Review
	Prior to shipping the PAF Tool Package
Date and time to be mutually agreed upon by the Contractor and the Government.
	1 Day
	Contractor’s manufacturing facility 

	2.6.5
	Final Acceptance Review
	After final installation of PAF Assembly Tool at MSFC
Date and time to be mutually agreed upon by the Contractor and the Government.
	1 Day
	MSFC 


Table 3.8-1 Presentations, Meetings, and Teleconferences.
Section 2.6.1.  KICK-OFF MEETING
For the Kick-Off Meeting, the Contractor shall prepare a Kick-off Presentation (Deliverable Item 4.1) that facilitates review and discussion of the proposed assembly tooling package design concepts and fabrication and inspection plans.  An electronic version of the Presentation shall be delivered to the Technical Monitor (TM) at the time of the presentation.   A copy shall also be delivered to the Contracting Officer (CO) and Contracting Officer’s Technical Representative (COTR) (preferably via email) not later than a week after the presentation

Section 2.6.2.  PROJECT STATUS TELECON
For the Project Status Telecon, the Contractor shall participate in bi-weekly teleconferences to discuss the ongoing work status.  Any issues affecting cost, schedule, or part quality shall be discussed, documented in writing and emailed to the TM.

Section 2.6.3.  DESIGN AND ANALYSIS REVIEW
The Contractor shall: 

1) Prepare, present, and deliver a Design and Analysis Review Presentation  (Deliverable Item 4.6) containing at a minimum a review of:

a. The PAF Assembly Tool design (i.e., CAD models & drawings) and analysis (i.e., structural) performed during this task.

b. The PAF Assembly Tool functionality and how the hardware design meets the specifications.

c. The assembly process for final assembly of the tool at MSFC and how the process for disassembly/reassembly.

d. The PAF Assembly Tool manufacturing plan.
e. The PAF Assembly Tool inspection plan.

2) Deliver the PAF – Tooling Design & Analysis. (Deliverable Item 4.2)
An electronic copy of the Design and Analysis Review Presentation and PAF – Tooling Design & Analysis shall be delivered to the TM at the time of the briefing. A copy shall also be delivered to the CO and COTR (preferably via email) not later than a week after the presentation.  

Section 2.6.4.  SITE ACCEPTANCE REVIEW
The Site Acceptance Review is expected to take place at the Contractor’s manufacturing facility.  During this review, the Contractor shall:

1. Present, and deliver the Quality Data Package (Deliverable 4.5) in an editable Microsoft Word compatible format.  
2. Demonstrate the PAF Assembly Tooling Package features and functionality.
3. Review the shipping arrangements and discuss how the PAF tooling package is protected during transportation to MSFC.
4. Review assembly process for final tool assembly at MSFC and the disassembly/reassembly procedures.
The Quality Data Package shall be delivered to the NASA TM at the time of the briefing.  A copy shall also be delivered to the CO and COTR (preferably via email) not later than one week after the meeting. 
Section 2.6.5.  FINAL ACCEPTANCE REVIEW
The Final Acceptance Review is expected to take place at MSFC.  During this review, the Contractor shall:

1. Demonstrate PAF Assembly Tool features and functionality on the Assembly Tool. Discuss details about how critical interface features are maintained and the disassembly/reassembly process is to be performed.
2. Present the Final Acceptance Quality Data Package.
Section 3.0.  DELIVERABLES
The Contractor shall deliver the following items FOB Destination.   All deliverables shall be delivered with unlimited rights and unrestricted rights.   

	Item No.
	Task Ref.
	Deliverable Description
	Qty.
	Due Date
	Delivery Instructions

	4.1
	2.6.1
	Kick-off Presentation
	1 EA
	Within 2 weeks of Purchase Order Award
	See Task Ref.

	4.2
	2.2
	PAF Assembly Tool Design & Analysis
	1 EA
	At the Design & Analysis Review
	See Task Ref.

	4.3
	2.1.1
	PAF Assembly Tooling Package
	1 EA
	At Purchase Order Completion
	See Task Ref.

	4.5
	2.4
	Quality Data Package
	1 EA
	At the Site Acceptance Review
	See Task Ref.

	4.6
	2.6.3
	Design and Analysis Review Presentation
	1 EA
	At Design and Analysis Review
	See Task Ref.


Section 4.0.  GOVERNMENT FURNISHED INFORMATION (GFI)
The Government shall provide the following to the Contractor as follows:

	Item No.
	Task Ref.
	ITEM
	QTY
	Date to be Furnished to the Contractor (on or before)

	1/8th - Arc Segment 3D CAD File

	5.1
	2.5.1
	Draft PAF CAD Definition
	1 EA
	Upon Purchase Order Award


Section 5.0.  GOVERNMENT FURNISHED PROPERTY (GFP)
None
Section 6.0.  ADDITIONAL DATA RIGHTS

Reserved
Section 7.0.  PERFORMANCE STANDARDS, PERFORMANCE METTRICS, AND ACCEPTANCE CRITERA

Reserved

Section 8.0.  SECURITY CLEARANCE REQUIREMENTS

As required
Section 9.0.  PERIOD OF PERFORMANCE

All hardware shall be on dock at MSFC 52 weeks from date of Purchase Order award.   

Section 10.0.  POINTS OF CONTACT

The Technical Monitor (TM) and Contracting Officer for this effort shall be located at the Marshall Space Flight Center MSFC)
Aft Diameter = ~330”
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PAF Assembly Design Ranges
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