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1. INTRODUCTION
1.1.   Purpose

The ARES I Launch Vehicle is a new launch vehicle NASA is developing to replace the Space Shuttle and to return astronauts to the moon.  NASA Glenn Research Center is developing, fabricating and assembling the Ares 1-X upper stage simulator (USS) for a flight test of the Ares I Launch Vehicle planned for 2009.  The upper stage will be an inert mass model consisting of eleven steel cylindrical segments including the Interstage Simulator 1 and 2 (IS-1 and IS-2), the Upper Stage (US) Simulator 1 through 7, the Spacecraft Adaptor (SA) and the Service Module (SM) simulators.  Fabrication of internal parts and components for the segments are required to support assembly of the USS at NASA GRC.
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Figure 1‑1 Upper Stage Simulator (USS)
1.2.   Scope
This Statement of Work (SOW) is for the fabrication, inspection, and shipping of the components and parts identified in this statement of work.  The Parts Summary and Delivery Schedule are shown in Appendix D.  
2. Documents
The Contractor shall comply with the applicable sections of the following documents.  The release in effect at time of proposal submittal shall apply for duration of contract.  In the event of conflicts between the SOW and drawings, the SOW takes precedence.
2.1.   Applicable Documents

ARES I-1 - req – 061- Ares 1-X Upper Stage Simulator Element Aerospace Welding Requirements
Ares I-1 Upper Stage Simulator Element Aerospace Welding Requirements Addendum
ASME Y14.5M-1994 Geometric Dimensioning and Tolerancing

2.2.   Reference Documents

SAE AS9100, Revision B, Quality Management Systems-Aerospace-Requirements
ASTM A516 – Standard Specification for Pressure Vessel Plates, Carbon Steel, for Moderate- and Lower-Temperature Service. 

ASTM A20 - Standard Specification for General Requirements for Steel Plates for Pressure Vessels.
3. Government Furnished equipment

The government shall provide:

a.  All NASA specifications, documents, and drawings.

b.  Dual Shield Certified FCAW Weld Wire, E71T-1M / E71T-12M

4. Requirements
1. The contractor shall develop a technical plan including schedule in gantt format (Microsoft Project preferred) laying out tasks, durations, and dates for task completion with their proposal/quote.  Schedule updates shall be provided for changes affecting the deliverables.  

2. The contractor shall provide a Quality Plan per Appendix C with their proposal.

3. The contractor shall provide the parts per Appendix D Parts Summary and  Delivery Schedule and the following requirements:

a. as specified on the NASA Drawings.  
b. Free of nicks, cuts, scratches, burrs, dirt, grease and/or oil prior to delivery

c. Provide packing for the completed components to prevent any damage during all phases of manufacturing and handling, including transportation from the Contractor’s plant to NASA Glenn Research Center


      d.
Only normalized ASTM A516, Grade 70 material shall be used.  (Non-


normalized material is not to be used).  And material to be in the 



normalized heat treated condition per standard mill practices to meet 



Charpy impact strength values of 20 ft-lbs at 0 degrees F.


The specimen orientation shall be longitudinal, with the notch 
perpendicular to the surface of the plate.
e.
Systems Tunnel Unique Requirements:

i.
Tunnel FWD Bullnose Assembly Drawing 060213MFA830 –



Procure and 
Install Item C1 and C3 only.  Disregard Items C2 and 


Drawings 060213MFA365 and 366. 


ii.
Tunnel FWD Bulllnose Drawing 060213MFA831 – Electronic file to 


be provided for manufacturing.  Change Detail E to: 2X .312-18 


UNC-2B; Depth: 1.25; Counterbore Diameter: .343; Depth: .35; 


Countersink: 90degrees X Diameter .37-38.


iii.
Tunnel AFT Bullnose Assembly Drawing 060213MFA855 –Procure 

and Install Item C1 only.  Disregard Items C2 and Drawings 



060213MFA365 and 366.
f.  Ballast Component Unique Requirements:



i.
Ballast Plate Key part 060213MFA757 change:




From: AISI 4340/4340H OIL QUENCHED AND TEMPERED TO 


33-37 AT MID RADIUS.  CERTIFIED MATERIAL TEST 



REPORT (CMTR) REQUIRED.




To: AISI 440A AIR QUENCHED AND TEMPERED TO 50 - 56 


Rc AT MID RADIUS IAW ASTM A 276.  CERTIFIED 




MATERIAL TEST REPORT (CMTR) REQUIRED.
  

ii.
Fit checks shall be performed for the Ballast Plate Assemblies per 



Verification Requirements. 
4. The contractor shall mark the parts as follows:

a. The contractor shall identify all parts as specified on the NASA Drawings. 

b. The contractor shall prepare and paint the components as required per Appendix D and as indicated on the drawing, on all surfaces in accordance with the SSPC SP6 (source http://209.195.157.117/cgi-bin/SoftCart.exe/STORE/PAGES/SP6.htm?L+sspcstore+bghb6183+1184199828) preparation standard, a 2-3 layer (corrosion resistant primer and top coat as specified in the drawing at a minimum) paint system sufficient to withstand ~2 years use (GRC/KSC environment), and with FED-STD-595 and as specified on the NASA Drawings.
5. The contractor shall prepare samples and submit inspection results of sample welds representing all Class A welds in accordance with ARES I-1-REQ-061, no later than 2 weeks prior to fabrication for government approval to proceed.
6. The contractor shall provide written weekly status (email and/or Microsoft Word) and support weekly telecoms to discuss status, including an up to date schedule status provided via gantt format (Microsoft Project Schedule preferred) including:

a. Status on the purchasing and delivery of the materials and commercial items

b. Percentage of completion of the fabrication.

c. Brief summary of work completed during the week.

d. Any problems or concerns with suggested resolutions and potential delays in the Deliverable Items.

e. Non-conformance to specified inspections; non-conformances shall be also transmitted per inspection requirements in appendix A.

7. The contractor shall support the following plant visits by the government:

a. within two weeks after the award of the contract, to review inspection and fabrication facilities and Quality Assurance processes.

b. prior to final welding (at fit-up and tack phase) of parts with Class A welds.
c. to witness part inspections and verifications as desired.

d. government inspections for acceptance may take place at the contractor 

            facility.
8. Prior to delivery, the contractor shall verify the parts per the verification requirements specified in Appendix A.
9. All documentation deliverables shall be in Microsoft Word and or PDF format.  Schedules shall be submitted in gantt format (Microsoft Project preferred).
10.  The contractor shall deliver the following per delivery schedule in Appendix B:

a. Technical Plan / updates

b. Quality  Requirement Conformance
c. Certifications:

i. Conformance for all type materials as specified on drawings; certified materials test report with traceability to the manufacturing heat lot for tensile strength, yield strength, elongation, and chemical composition.
ii. Conformance for all type weld material as specified in contractor welding process and per the ARES I-1-REQ-061.
iii. Conformance for all paint as specified in requirements 


      iv.  For ASTM A516, Grade 70 steel, the following shall be delivered 



to NASA:



Vendor shall supply 14 inch x 14 inch test specimen from the 


normalized material which represents heat lot and each plate 


thickness for NASA verification of material.  The test specimen 


shall be identified with the same required identification as the plate 


material, and also, the rolling orientation, ie. “long” or “trans”.   


Packaging and transport of the Material must be presented in a 


manner that allows safe removed from the transport vehicle by an 


overhead crane or fork truck.  

d. Inspection results for:

i. welding samples of all weld types prior to material purchase, fabrication, assembly

ii. parts delivery (acceptance criteria); inspection techniques / processes used

e. Documentation of procedures / specifications used in the fabrication and assembly of all parts with Class A welds.
f. All parts per Appendix D.

Deliver to:
NASA Glenn Research Center

Attention:  Carol J. Cobbs (216) 433-2771; carol.j.cobbs@nasa.gov
Mail Stop: 500-306

21000 Brookpark Rd.

Brook Park, Ohio  44135

5. Delivery Incentives

The government will pay the following delivery incentive for delivery of accepted items before the required date per Appendix D provided all Appendix D items meet specifications and are delivered on time.

1.  1% per calendar day of the price of any and all items delivered 


      early.

2.  Maximum incentive of 10% per item.

3.  Total incentive earned will be paid in one lump sum within 30 
           days of final delivery.

4.  All deliveries must occur before 3:00pm.
Appendix A

Verification Requirements

1. Inspection – 100% Dimensional inspections of all hardware at the contractor’s site and in accordance with ASME Y14.5M-1994 “Geometric                Dimensioning and Tolerancing.
2. Full volumetric nondestructive examination (NDE) of critical welds to follow requirements of GRC-ARES I – 1-REQ-061. All NDE reports are to be delivered to and reviewed by NASA GRC prior to acceptance of the component.
3. Ballast Assembly Unique Requirements:

a.
Conduct and document performance of a fit check for 




each of the Ballast Plate Stack Assemblies per 06021MFA750.

b.
Conduct and document performance of a fit check of each 



Lifting Plate Assembly 06021MFA752 stacked on top of each of the 


Ballast Plate Stack Assemblies (06021MFA750).

4. Any non-conformances and disposition/corrective actions developed in accordance with GRC-ARES I-1-REQ-061 shall be included in the weekly status submitted to the government. Any non-conformances that are not correctable (per the drawing) shall be reported to NASA, GRC within 24 hours of discovery for reporting and disposition through Ares I –X Material Review Board.
Appendix B

Delivery Schedule
	Deliverables
	Date(s) (on or before)

	Technical Plan / updates
	Initial with proposal; updates with changes affecting deliverables

	Quality Plan
	With proposal

	Certifications and material test specimans
1. Conformance for all type materials as specified on drawings; certified materials test report where required.
2. Conformance for all type weld material as specified in contractor welding process and the ARES I-1-REQ-061
3. Conformance for all paint as specified in requirements

4.  For ASTM A516, Grade 70 steel, the 

     Vendor shall supply a 14 inch x 14 inch  

     test specimen.
	No later than 2 weeks prior to start of fabrication. 

	Inspection results of sample welds
	No Later Than 2 weeks prior to start of fabrication. 

	Parts
	Per Appendix D 

	Final inspection results of parts
	1 week prior to shipment of corresponding unit

	Documentation of procedures / specifications
	No later than 2 weeks prior to the start of fabrication.

	NDE and CWI inspection reports for all  production welds.
	1 week prior to shipment of corresponding unit

	Nonconformance reports for NASA approval.
	Within 24 hours of discovering nonconformance.

	Status
	Weekly (Friday of each week)

	Note: All documentation deliverables shall be in Microsoft Word
	


Appendix C

Quality Assurance Plan

The contractor shall provide a quality plan detailing the processes and procedures that will be used in the performance of this procurement.  The plan shall be supplied for acceptance by NASA GRC for ARES-I-X Project with their proposal.  If the contractor is ISO 9001 or AS9100 certified, the certification detailing approved operations should be included with the plan.  The contractor may use existing Quality Plans/Quality Manual or procedures, as appropriate, already in place to meet this requirement.  As a minimum, the plan shall address the following:

1. Configuration Management including control of customer changes

2. Nonconforming control, corrective and preventive actions

3. Material identification and traceability including Material Test Reports or Certificates of Conformance, as required.

4. Calibration control of measuring and test equipment including traceability of standards to the National Institute of Standards and Technology for applicable tolerances measuring 0.010” and smaller

5. Control of Government Furnished Material

6. Inspection planning

7. Initial Quality planning 

8. Subcontractor controls

9. Receiving inspection

10. All final inspection shall be 100% and actual inspection results shall be recorded for each unit unless directed otherwise.   

11. Special process procedures

12. Preservation, packaging, handling and shipping procedures
13. Training records of special processes certified employees

The contractor is not given Material Review Authority.  All changes proposed by the contractor, as well as acceptance of any nonconforming product are at the discretion of the ARES-I-X project team alone.

NASA/GRC reserves the right to perform a Pre-award Survey at the contractor’s facility if deemed necessary.

NASA/GRC reserves the right to perform an on-site visit to review manufacturing operations and, or product status after notification of the contractor.

When determined by NASA/GRC, a First Article Inspection may be required prior to commencing production of the product.
Acceptance shall be after verification of the finished product by NASA/GRC.  This may be performed at the contractor’s facility prior to shipment to NASA/GRC, or at NASA GRC at NASA discretion.  

For the purpose of this contract, any or all site visits may be performed by NASA or a NASA authorized third party contractor acting as NASA’s agent.  If a NASA contractor is used, they shall be given the access to the contractor’s facility necessary to perform the function as required by NASA under this contract.
Appendix D

Parts Summary and Delivery Schedule
	Ares1-X Fabrication Procurement 2
	 
	 

	Procurement Item
	Fabrication or Machining
(F or M)
	Painting /Iridite Required     (Y or N)
	Class A Weld        (Y or N)
	Drawing Number
	Part Qty
	Required Delivery Date 

	SYSTEM TUNNEL DRAWINGS
	
	
	
	 
	
	

	TUNNEL FORWARD BULLNOSE ASSY(US-7)
	Assembly
	N
	N
	060213MFA830
	1
	May 15, 2008

	TUNNEL FORWARD BULLNOSE (US-7)
	M
	Iridited and Painted (6061 AL)
	N
	060213MFA831
	1
	May 15, 2008

	US-7 SYSTEM TUNNEL ASSY
	Assembly
	Painted 
	N
	060213MFA832
	1
	May 15, 2008

	US-7 SYSTEM TUNNEL WELDMENT (US-7)
	F
	Primed
	Class B
	060213MFA833
	1
	May 15, 2008

	 
	
	
	
	 
	
	

	SYSTEM TUNL LONG ASSY (US-6,US-5,US-2)
	Assembly
	Painted 
	N
	060213MFA835
	3
	May 15, 2008

	MOUNTING BLOCK (US-7 THRU US-1)
	M
	Primed
	N
	060213MFA836
	98
	May 15, 2008

	SYS TUNL LNG WLDMNT (US-6, US-5, US-2)
	F
	Primed
	Class B
	060213MFA837
	3
	May 15, 2008

	 
	
	
	
	 
	
	

	SYSTEM TUNNEL ASSEMBLY (US-4)
	Assembly
	Primed and Painted
	N
	060213MFA840
	1
	May 15, 2008

	SYSTEM TUNNEL WELDMENT (US-4)
	F
	Primed
	Class B
	060213MFA841
	1
	May 15, 2008

	 
	
	
	
	 
	
	

	SYSTEM TUNNEL ASSEMBLY (US-3)
	Assembly
	Primed and Painted
	N
	060213MFA845
	1
	May 15, 2008

	SYSTEM TUNNEL WELDMENT (US-3)
	F
	Primed 
	Class B
	060213MFA846
	1
	May 15, 2008

	 
	
	
	
	 
	
	

	Procurement Item
	Fabrication or Machining
(F or M)
	Painting /Iridite Required     (Y or N)
	Class A Weld        (Y or N)
	Drawing Number
	Part Qty
	Required Delivery Date 

	SYSTEM TUNNEL ASSEMBLY (US-1)
	Assembly
	Primed and Painted
	N
	060213MFA850
	1
	May 15, 2008

	SYSTEM TUNNEL WELDMENT (US-1)
	F
	Primed
	Class B
	060213MFA851
	1
	May 15, 2008

	 
	
	
	
	 
	
	

	TUNNEL AFT BULLNOSE ASSEMBLY (US-1) 
	Assembly
	N
	N
	060213MFA855
	1
	May 15, 2008

	TUNNEL AFT BULLNOSE (US-1) 
	M
	Iridited and Painted
(6061 AL)
	N
	060213MFA856
	1
	May 15, 2008

	
	
	
	
	
	
	

	BALLAST PLATE STACK ASSEMBLY
	Assembly
	
	
	060213MFA750
	
	June 2, 2008

	LIFTING PLATE ASSEMBLY
	Assembly
	N
	CLASS B
	060213MFA751
	5
	June 2, 2008

	LIFTING PLATE
	M
	N
	Class B at Assembly level
	060213MFA752
	5
	June 2, 2008

	LIFTING PLATE BLOCK
	M
	N
	Class B at Assembly level
	060213MFA753
	20
	June 2, 2008

	LIFTING PIN
	M
	N
	N
	060213MFA754
	20
	June 2, 2008

	BALLAST PLATE
	M
	N
	N
	060213MFA755
	2 – 1 INCH AND 12 – 2 INCH PLATES
	June 2, 2008

	BALLAST PLATE TOP
	M
	N
	N
	060213MFA756
	4
	June 2, 2008

	BALLAST PLATE KEY
	M
	N
	N
	060213MFA757
	20
	June 2, 2008
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