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SECTION C
Performance Work Statement (PWS)
INTRODUCTION – The National Aeronautical and Space Administration (NASA) Langley Research Center (LaRC) pioneers the future in space exploration, scientific discovery, and aeronautics through research and development of technology, scientific instruments and investigations, and exploration systems.  The Fabrication Service Activity (FabSA) supports the Systems Engineering Directorate in meeting the vision and mission of LaRC and NASA as an Agency.  The mission is met by both civil servants and an actively engaged contractor support team who cooperatively work to see our Nation’s goals are reached.
GENERAL SCOPE - This Performance Work Statement (PWS) covers the general requirements for Electronic, Mechanical and Composite Hardware Fabrication Support Services (EMCHFSS). The Contractor shall provide technical support to fabricate research-oriented electronics circuitry to include circuit assemblies for ground support equipment, aircraft, spaceflight, laboratory, science, and research facility instrumentation requirements in Government provided facilities as well as Contractor facilities. These services shall encompass three functional fabrication work areas with support services provided for: Electronics Fabrication, Mechanical Fabrication and Composite Fabrication of research oriented hardware. The following tasks describe the characteristics of the work to be performed. The Contractor shall perform work in accordance with task orders that shall include performance standards and fabrication specifications in the form of schematics, assembly drawings, sketches, wiring diagrams, and/or written narratives describing the work to be performed along with any special fabrication operations, procedures, and techniques required to satisfactorily complete the task. The Contractor shall provide documentation in accordance with the task order. Such documentation may include but is not limited to that described in NASA LaRC LMS-CP-5640, ‘Fabrication” and ‘redlined’ fabrication drawings reflecting the ‘as built’ configuration of final hardware.
1.0 Electronics Fabrication Support – The Contractor shall provide electronics fabrication support to include but not be limited to the following services as directed by task orders. The Contractor shall fabricate research-oriented electronics circuitry which includes but is not limited to circuit assemblies for ground support equipment, aircraft, space-flight, laboratory, and research test facility instrumentation requirements.  Work shall encompass four (4) functional work areas: general, aircraft, and micro-electronic fabrication, and special fabrication processes.  These processes include but are not limited to the following: printed circuit board layout and design, layout of parts, wiring, fabrication, installation, functional checkout, and modification of electronics circuitry. Installation of parts/components (surface mount and through hole devices) include but are not limited to, resistors, capacitors, coils, transistors, and integrated circuits in printed circuit board assemblies. Services also include routing and soldering of wires to form circuitry, and soldering of cable wires to specified terminals to connect circuit assemblies and subassemblies. 
1.1 
General Electronics Fabrication  - The Contractor shall produce general electronics circuitry and hardware.  Requirements include but are not limited to fabrication and assembly of printed circuit boards, cable assemblies, wiring harnesses, and electronics chassis, installation and wiring of complete research test facilities; fabrication and assembly of electronics hardware components and subsystems for Center aeronautical or aerospace research projects. 

1.2 
Aircraft Electronics Fabrication  - The Contractor shall produce aircraft electronics circuitry including but not limited to,  data acquisition instrumentation, telemetry systems, electronic display units, and a variety of ground support equipment for LaRC’s flight research aircraft. This work also includes but is not limited to mechanical fabrication of support equipment, racks, instrumentation pallets, and hardware modifications for installation into various research aircraft and facilities.  

1.3 
Microelectronics Fabrication  - The Contractor shall produce microelectronics circuitry.  This includes but is not limited to the performance of technical functions necessary for microelectronic circuit and sensor fabrication such as deposition of materials, photochemical patterning of circuit elements, interconnections, mounting of micro-miniature components, and other functions such as testing and electrical verifications as required by the task.  

1.4 
Special Fabrication Processes  - The Contractor shall perform a variety of special fabrication processes including but not limited to the following: Photo plotting, photographing, and processing of printed circuit board electronic artwork data files. The Contractor shall utilize these processes to produce printed circuit board artwork film plots. In producing the required film plots, the Contractor shall electronically interface with the Government (COTR, Alt. COTR and Requester), in an automated fashion utilizing compatible standard electronic file formats. The Government may issue task orders for fabrication of Special Printed Circuit Board (PCB) fabrication from government-provided schematics/artwork. All PCB’s shall meet quality certification standards as identified in IPC-6012, Qualification and Performance Specification for Rigid Printed Boards. Graphics-related processes include but are not limited to computerized vinyl cutting; metal-photo imagining; graphics artwork layout; screen-printing; decaling; and transfer lettering.  The Contractor shall utilize these processes to perform the following:  fabricate and install miscellaneous chassis faceplates; label/identify instrumentation panels, chassis, cabinets, printed circuit boards, and similar items. The Contractor shall provide coatings application processes including conformal coating, staking, encapsulating and other processes related to the application of protective coatings to printed circuit boards and electronic assemblies.

2.0  Mechanical Fabrications Support  - The Contractor shall fabricate mechanical hardware for research associated activities.  This includes but is not limited to hardware for aircraft instrumentation, ground support instrumentation equipment, space-flight applications, and research test facility instrumentation requirements.  Mechanical fabrication includes machining and painting of miscellaneous hardware such as panels, chassis, equipment racks, instrumentation pallets, and cabinets.

2.1
 The Contractor shall provided metals fabrication support which includes but is not limited to the following: Aircraft structural modifications and fabrication; aircraft flight test hardware fabrication; simulator development  modification of developmental items and fabrication modification of commercial off-the-shelf (COTS) equipment; test facility development modification and fabrication; structural test article and research instrumentation/device fabrication.
2.2 
The contractor shall provide a full range of metals fabrication capabilities that include but are not limited to aviation metal-smithing; conventional and specialized machining; hand tooling and fitting; metal cutting, shearing, punching, drilling, grinding, sawing, welding, torch-cutting, forming, bending, rolling, braking, and fastening (utilizing riveting, and bolt/screw applications). 
2.3 
The contractor shall provide corrosion control capabilities which include but are not limited to preparing metal surfaces using abrasives in the form of wire brushing, sanding, and other methods recommended by coating manufacturers to remove surface rust and mild corrosion, and complete all other surface preparation requirements as identified in coating manufacturer’s specifications. The contractor shall follow proper coatings applications, environmental standards, and utilize personnel safety apparatus throughout the process. 
3.0 COMPOSITE FABRICATION SUPPORT - The Contractor shall fabricate composite hardware for use in research activities.  This includes but is not limited to providing technical support for the fabrication, instrumentation and testing of composite aero-elastic and force test wind tunnel test articles; exploration hardware and test articles, free-flight, spin and dynamically scaled remotely piloted articles; planetary and lunar rovers, flight and ground support hardware, tunnel blades, display articles, crates, facility components and laboratory testing apparatus.  

3.1
In the performance of these services, the contractor shall provide a full range of composite fabrication capabilities that include but are not limited to: test article fabrication patternmaking, material lay-up, vacuum forming, grinding, conventional and specialized machining, punching, drilling, fastening, bonding, adhesives, stacking and resin infusion. 
3.2
 The contractor shall operate Installation-Accountable Government Property provided equipment including but not limited to: numerically controlled milling machines, high-speed routers, and autoclave systems to develop and instrument precision test articles, related structures, and hardware for aerospace research applications. 

4.0 GENERAL MANAGEMENT -  The Contractor shall interface with NASA and Contractor research scientists, engineers, and technicians, including Quality Assurance personnel to develop and fabricate prototypes, complex mechanical and or electrical systems, one-of-a-kind test articles, modified COTS equipment, and test facilities.  However, the only positions authorized to change contractual agreements or give direction are the Contracting Officer (CO) and Contracting Officer’s Technical Representative (COTR) to the extent of the delegation from the CO. 
4.1 
Task Order Control - The contractor shall establish and maintain an electronic automated task order control system with password security for designated Government officials to ensure responsiveness, accuracy, and complete documentation of all task order requirements. The automated system shall allow for initiation, receiving, review, approval, issuance, and modification of task order(s) with initiator editing and re-routing and automatic notification to the approvers of the need for approval.  The contractor shall track individual task orders’ fixed-price, estimated cost, funded costs and fee, and cumulative task orders estimated cost and fee.  The system shall be capable of generating end user reports to include listed fields addressed above and in addition areas tasked (electronics, mechanical, composite, other), start, stop and completion dates, total hours (for cost type tasks), Work Breakdown Structure number (WBS), NASA Work Order number, job Tracking Number, customer contact information, and a completed task quality standard metric with customer-feedback and comment input field. The system shall have a function to allow the designated government official to perform searches in any listed field and export the search results into Microsoft Excel. The system shall provide security levels to ensure government controlled data and information is secured and only viewable to authorized users, (i.e. IGCE, Technical Reviews, designs, schematics).
4.2 
Response – The contractor shall be responsive to both routine and urgent task order requests.  Responsiveness is determined by acknowledging the work order and the initiation of the process to support the requirement.

4.2.1
Routine Response – The contractor shall acknowledge the task order request either via the automated system or written communication within 24 hours or the next duty day whichever comes last. The contractor shall respond with a plan as requested within the time schedule or request an extension in writing to CO or COTR.
4.2.2
Emergency Response - The Contractor shall respond to LaRC emergency notifications by the Contracting Officer (CO), or COTR as needed. The Contractor shall respond to the emergency requirement within 2 hours after receiving the notification. The contractor shall respond with a plan as requested within the time schedule or request an extension in writing to CO or COTR.
4.4 
Progress/Program Meetings – The contractor shall support management meetings for programs or projects on an as needed basis or as directed by the CO or COTR.  These meetings may take the form of telephonic, face-to-face or webcasts to brief areas such as project status, schedule, cost, or quality control on individual tasks or the overall program. 
4.5 
Employee Certification & Training - The contractor shall maintain certification and training records on all contractor and subcontractor employees working on task orders.  All contractor and subcontractor employees are to maintain required training and certifications.  The contractor and subcontractor is responsible for ensuring its employees  maintain any commercial standard training as required by the trade for service areas listed in the PWS.  The minimum standards for technical qualifications are listed in Appendix B of the PWS
4.5.1 
Training - The Government may require the contractor to attend training and performance certifications on specific equipment or applications of particular unique procedures that are not commercially available. The Government may provide task specific training or certification.  This training will be specified in task orders. 
5.0 QUALITY ASSURANCE - The contractor shall maintain an internal quality control program and acceptable standards ISO 9001.
5.1
 Quality Standards - The Contractor shall conform to various standards/codes as specified in task orders.  Such standards/codes include but are not limited to compliant with ISO 9001,  NASA LMS-CP-5640, NASA Technical Standards, Mil-Specs/Standards, IEEE, ANSI, IPC and SAE.  For critical hardware/systems, including flight critical, mission critical, and system critical hardware/systems, the Contractor shall ensure all hardware is in conformance with the airworthiness guidelines and standards for design, fabrication, and installation of aircraft modifications as set forth in LPR-1710.16, Aviation Operations and Safety Manual, FAA AC 43.13.1B-2A, Aircraft Inspection, Repair, and Alterations Manual, ASME Boiler Vessel Pressure codes, or other guidelines/standards specified in the task order.

5.2 
Inspection - The Contractor shall inspect all completed tasks prior to delivery to the Government to ensure compliance with the task order and specified standard. The Contractor shall furnish all final inspection reports with completed tasks in accordance with Exhibit B. 
6.0 PLACE OF PERFORMANCE - The majority of work will be performed at LaRC.  The contractor shall provide facilities to work on particular tasks at its off-site  location depending on the nature of the work and availability of space and equipment in the Government facility.
6.1 
Government Facilities On-Site -  The Government facilities have equipment available for contract performance as listed in Exhibit D of the Contract.  The Government may modify, change, reconfigure or relocate on-site performance locations as needed with written notice to the contractor. Currently the work sites are: LaRC’s Microelectronics Laboratory, LaRC’s Hangar Annex, Composite Model Development Laboratory, Composite Machining Laboratory and Materials Casting Laboratory Facility, Flight Test Article and Integrated Laboratory, various research facilities, and on-board the various research aircraft.

6.2 
Government Facilities Off-Site – The Government may direct the contractor to travel to support the Electronic, Mechanical and Composite Hardware Fabrication Support Services tasks at other NASA Centers and locations on an as needed basis.  This travel will be directed within the Task Order and approved by the CO or COTR prior to initiation of travel.  
7.0 TRANSITION – The contractor shall adhere to the approved Phase-In Plan. Any changes to the plan after contract award must be approved in advance by the CO.
7.1
 Access to Facilities.  The contractor will be authorized access to Government facilities subsequent to transition start date.  Access shall not interfere with the work efforts of current contractor or Government personnel.  The COTR will assist in coordination of access to facilities.  

APPENDIX A

Definitions, Abbreviations, and Acronyms

	Term
	Definition

	LF 136 FIOS
	Fabrication Inspection and Operations Sheet

	ANSI
	American National Standards Institute

	AS9100
	International Aerospace Quality Standard

	ASME
	American Society of Mechanical Engineers

	ASTM
	American Society for Testing Materials

	AWS
	American Welding Society

	Critical Task
	Identified on the Task Order request as a ‘Critical or Complex’ order or marked  Quality Sensitive on LF-133, Higher Quality Standard

	Emergency
	An unexpected occurrence or set of circumstances demanding immediate action at the discretion of the CO or COTR outside the normal work hours (Monday thru Friday 7:00 am – 5:30 p.m.)

	FAA AC 43.13.1B-2A
	Federal Aviation Association Aircraft Inspection Repair and Alterations Manual

	FAR
	Federal Acquisition Regulation

	FCAW
	Flux Cored Arc Welding

	GMAW
	Gas Metal Arc Welding

	GTAW
	Gas Tungsten Arc Welding

	IAW
	In Accordance With

	IEEE
	Institute of Electrical and Electronics Engineers

	IGCE
	Independent Government Cost Estimate

	IPC
	Institute of Printed Circuits

	IPC-6012
	Qualification and Performance Specification of Rigid Printed Boards

	ISO 9001
	International Organization for Standardizations (Current Version or Nov 2008)

	LF378 (Green Card)
	Quality Assurance Work Control Card

	LMS-CP-5640
	Fabrication 

	LMS- CP-5698
	Welding

	LPR-1710.15
	Wind-Tunnel Model Systems Criteria

	LPR-1710.16
	Aviation Operations And Safety Manual

	LPR-1710.41
	Langley Research Center Standard for the Evaluation of Socket and Branch Connection Welds

	Mil-Specs/Standard
	Military Specifications/Standards

	NACE International
	National Association of Corrosion Engineers



	Non-Critical
	Identified on Task Order as a “Non-Critical” Task, Routine, Non-Quality Sensitive as marked on LF-133

	Off-Site
	Contractor’s facility 

	On-Site
	Langley Research Center (LaRC) or other NASA Centers

	PWS
	Performance Work Statement similar to a Statement of Work and used synonymously

	R Stamp
	“R” symbol stamp for the repair and/or alteration of boilers, pressure vessels, and other pressure-retaining items. Requirements are included in the 2007 edition of the National Board Inspection Code (NBIC), Part 3, Section 1.

	Response
	Having contractor personnel working on-site at the NASA LaRC facility

	SAE
	Society of Automotive Engineers 

	SMAW
	Shielded Metal Arc Welding 

	SSPC
	Society of Protective Coatings

	
	

	
	

	
	

	
	

	
	


APPENDIX B
CLASSIFICATION/STANDARDS

This is a general list of key technical skills classifications with the minimum qualifications to meet the minimum scope of work in the PWS.  The contractor may hire various increased levels as deemed necessary to execute performance and meet quality standards of the contract. For contract phase-in, all NASA certifications should be completed within 45 calendar days of award. 

	Major Job Category
	Classification/Hours
	General Description
	Minimum Related Qualifications

	Composites


	Composites Technician/

Fiberglass Laminators and Fabricators


	Create and/or repair products made of fiberglass mainly test articles, fan blades, structures for lunar and planetary vehicles and structures, along with panels.  Fabricate and assemble composite parts using epoxy resins, carbon fiber fabrics, structural adhesives, rivets, and threaded and blind fasteners.  Processing includes bagging, autoclaving, procedures.  Layup, trim, sanding, grinding, and hand tools. Ability to read and understand detailed manufacturing work orders, engineering processes, instructions and drawings. 
	Any combination of the following: two year technical degree, Apprentice school, vocational/ specialized training, applicable military training, and at least three years of related on-the-job experience. 

Or at least six years of related on-the-job experience.

	Electronics


	Lead Electronics Technician  


	Leads, monitors, and/or performs standardized or prescribed assignments involving a sequence of related operations, follows standard work methods on recurring assignments, but receives explicit instructions on unique and unfamiliar assignments. 

Proficient in soldering of printed circuit boards, connectors and cables, as well as tinning of components, and de-soldering parts and components.  Proficient in the use of crimp tools.  Proficient in soldering and manual assembly of small scale production of unique electronic devices used in aero, and avionics  systems, science, space, and satellite systems, and equipment.

Proficient in adhesives, potting, staking, and bonding of printed circuit boards, cables, connectors and assemblies.

Proficient in Quality Assurance and Inspection of Printed Circuit Boards.


	Lead electronics technicians must have a two year electronics technical degree, or Apprentice school, or vocational/

specialized training, or applicable military training, and at least six years  related on-the-job experience.  Or at least ten years related on-the-job experience.

All lead electronics technicians must be certified to Higher-Level Contract Quality Requirements noted in Contract Section E.2.a .(for Contract phase-in, all NASA certifications should be completed within 45 days of award).

	
	Electronics Technician 

 and/or

Electrical and Electronic Equipment Assemblers


	Proficient in soldering of printed circuit boards, connectors and cables, as well as tinning of components, and de-soldering parts and components.  Proficient in the use of crimp tools. Proficient in soldering and manual assembly of small scale production of electronic devices used in aero, and avionics systems, science, space, and satellite systems, and equipment.
	Any combination of the following: two year electronics technical degree, or Apprentice school, or vocational/

specialized training, or applicable military training, and at least three years of related on-the-job experience. 

Or at least six years related on-the-job experience.

All electronics technicians must be certified to Higher-Level Contract Quality Requirements noted in Contract Section E.2.a.(for Contract phase-in, all NASA certifications should be completed within 45 days of award).

	
	Electronics Technician/

Electronics Technical

Graphics Artist 


	Design lettering/labeling for panels and chassis using a variety of graphic materials including a Vinyl lettering cutting system as well as plotting equipment. 
	Two year graphic artists or electronics degree and three years related on-the- job experience.

Or six years of related on-the-job experience.

All electronics technicians/electronics technical graphics artists must be certified to Higher-Level Contract Quality Requirements noted in Contract Clause Section E.2.a .(for Contract phase-in, all NASA certifications should be completed within 45 days of award.)

	Mechanical Fabrication


	Mechanical Fabrication/

Structural Metal Fabricators and Fitters


	Cut, align, and fit together structural metal parts prior to welding or riveting and/or mechanical means.   

Experience in sheet metal manufacturing. Make sheet metal parts for products such as aircraft or space flight test articles.  Work from blueprints, models, or other specifications, setting up and operating all available types of sheet metal working machines, using a variety hand tools in cutting, bending, forming, shaping, fitting and assembling, and installing sheet metal articles as required. Experience use machine tools such as band saws, drills, lathes, milling machines, and machining centers to machine chassis, panels, and/or produce parts. Comprehensive training in machine shop practice.  Experience in painting & coating of structures to prevent deterioration. Corrosion protection experience.  Coat interior and exterior equipment, flight test articles, models, tanks, piping, and structural steel.   Possess knowledge of and hands-on experience in the operation of: 18 Ton mobile crane, JLG High Reach, Forklifts, Genies, 5 and 10 Ton Overhead Cranes
	Any combination of the following: two year mechanical technology degree, or Apprentice school, or vocational/ specialized training, or applicable military training and at least three years of related on-the-job experience.

Or six years of related on-the-job training.

Three positions should have training in heavy lift and crane operations including at least three years related experience.



	
	Lead Aerospace Welder 


	Fulfill all of the requirements of a Senior Aerospace Welder, plus is the Lead in planning, scheduling, cost estimates, and performance of welding services in support of research projects.  
	At least fifteen years experience in welding and fabrication. (All welder positions must be certified per LaRC welding certification process)


	
	Senior Aerospace Welder


	Performs fusion welding on aircraft, flight test articles and facilities, and ground support equipment to a qualified Welding Procedures Specification, performs structural fusion welding on aerospace parts and components per the requirements of specifications as prescribed by Engineering Drawings and Work Orders. Welding (SMAW, GMAW, GTAW, FCAW and “R” Stamp)
	At least seven years experience in welding and fabrication. (All welder positions must be certified per LaRC welding certification process) 

	
	Aerospace Welder 


	Performs fusion welding on aircraft, flight test articles and facilities, and ground support equipment to a qualified Welding Procedures Specification, performs structural fusion welding on aerospace parts and components per the requirements of specifications as prescribed by Engineering Drawings and Work Orders. Welding (SMAW, GMAW, GTAW, FCAW and “R” Stamp)
	At least five years experience in welding and fabrication.  (All welders must be certified per LaRC welding certification process)

	Part Time 
	Electronics Positions
	
	

	
	Senior Electronics Technologist 


	Provide semi-professional technical support for engineers working in such areas as research, design, development, testing, or manufacturing process improvement. Work pertains to electrical, electronic, or mechanical components or equipment. These technicians are required to have some practical knowledge of science or engineering. Some positions may require a practical knowledge of mathematics or computer science. Included are workers who prepare design drawings and assist with the design, evaluation, and/or modification of machinery and equipment
	Two year degree in electronics technology or at least ten years related on-the-job experience.

All electronics technologists must be certified to Higher-Level Contract Quality Requirements noted in Contract Section E.2.a .(for Contract phase-in, all NASA certifications should be completed within 45 days of award.)

	
	Senior Electrical Repair Technician


	Maintains, repairs, troubleshoots, modifies and installs various types of electronic equipment and related devices such as evaporators, sputtering systems, vacuum deposition systems, microscopes, a variety of pumps (e.g. vacuum, roughing and cryogenic pumps); computers and terminals, industrial equipment, measuring, and controlling equipment, electronics equipment.
	Two year degree in electronics technology or at least ten years related on-the-job experience.

	Technical Order Clerk/Buyer


	Technical Order Clerk/Buyer


	Creates purchase orders for the acquisition of materials. Researches, interviews, and negotiates with suppliers to obtain prices and specifications, and provides routine administrative support.
	At least five years experience in buying and purchasing technical materials.

	IDIQ 
	Potential Positions-not currently staffed
	
	

	Composites


	Composites Technician/

Fiberglass Laminators and Fabricators


	Create and/or repair products made of fiberglass mainly test articles, fan blades, structures for lunar and planetary vehicles and structures, along with panels.  Fabricate and assemble composite parts using epoxy resins, carbon fiber fabrics, structural adhesives, rivets, and threaded and blind fasteners.  Processing includes bagging, autoclaving, procedures.  Layup, trim, sanding, grinding, and hand tools. Ability to read and understand detailed manufacturing work orders, engineering processes, instructions and drawings. 
	Any combination of the following: two year technical degree, Apprentice school, vocational/ specialized training, applicable military training, and at least three years of  related on-the-job experience. 

Or at least six years of related on-the-job experience.

	Electronics 
	Micro-Electronics Technician 


	Proficient in chip scale packaging, vacuum deposition, circuit patterning, lithography, wire bonding, wire bond testing, and chip probing. Proficient in micro-soldering of printed circuit and flex circuit boards, connectors and cables, as well as tinning of components, and de-soldering parts and components.  Proficient with use of crimp tools.  Soldering and manual assembly of small scale production of electronic devices used in aero, and avionics systems, science, space, and satellite systems, and equipment.
	Any combination of the following: two year electronics or chemistry or materials science degree, or Apprentice school, or vocational/
specialized training, or applicable military training, or laboratory training and three years of related on-the-job in the lab experience. 

Or at least six years related on-the-job lab experience.

All electronics microelectronics technicians must be certified to Higher-Level Contract Quality Requirements noted in Contract Section E.2.a 
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