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INTRODUCTION

The National Aeronautics and Space Administration (NASA) was established to plan, direct, and conduct aeronautical and space activities for peaceful purposes for the benefit of all mankind.  The operational aspects of NASA’s work are divided among field installations around the country and involve research and development activities under the responsibility of technical program offices at NASA Headquarters.

The Goddard Space Flight Center (GSFC) is located in Greenbelt, Maryland .The GSFC is chartered to expand the knowledge of the earth and its environment, the solar system, and the universe through observations from space.  To this end, the GSFC’s primary emphasis is in scientific investigation, in the development and operation of space systems, and in the advancement of essential technologies.  In accomplishing this responsibility, the GSFC has undertaken a broad program of scientific research, both theoretical and experimental, in the study of space phenomena and earth sciences.  The program ranges from basic research to flight experiment development, and from mission operations to data analysis.

Within the GSFC, the Applied Engineering Technology Directorate (AETD) plans, organizes, and conducts a broad range of technical research and development activities in support of science applications.  The AETD is responsible for providing engineering expertise and support in the formulation, design, development fabrication, integration, test, verification, and operation of components, subsystems, systems, science instruments, and complete spacecraft for multiple projects.  The specific components, subsystems, systems, and science instruments are ultimately integrated into the spacecraft to form a science observatory.  It is these observatories that are launched to fulfill the mission of the GSFC.  The AETD comprises five engineering divisions:  the Mechanical Systems Division (MSD), the Software Engineering Division (SED), the Instrument Systems and Technology Division (ISTD), the Electrical Engineering Division (EED), and the Mission Engineering and Systems Analysis Division (MESA).

To fulfill these responsibilities and ultimately achieve their missions, the AETD must acquire a wide range of engineering services in support of its divisions to implement the GSFC mission.   This Statement of Work is inclusive of the services required to design, test, fabricate, deliver, operate, and evaluate Space Laser Systems for the ICESat-2 Advanced Topographic Laser Altimeter System (ATLAS) Instrument, being developed by the AETD Instrument Systems and Technology Division (ISTD).
SCOPE OF WORK 

The purpose of this contract is to acquire engineering and manufacturing related services for the ICESat-2 Project as required, for the formulation, design, development, flight fabrication, integration, testing, verification, and operations of the ICESat-2 ATLAS Instrument space flight laser and ground system hardware. The emphasis in engineering services will be in the areas of laser systems engineering, laser physics, process engineering, optical engineering, laser assembly and laser testing. The emphasis in manufacturing will be to supplement the GSFC on site capabilities to manufacture the ATLAS flight lasers. This may include flight laser manufacturing at the contractor’s facility.
To this end, the contractor shall provide on and off-site multidisciplinary engineering services, pursuant to task orders issued by the Contracting Officer.  These services shall include the personnel, facilities, and materials (unless otherwise provided by the Government) to accomplish the tasks.
Task orders will be issued to perform services in all aspects of laser instrument development and implementation for components, subsystems and systems as well as ground support equipment, simulators, non-flight models, and prototypes, candidate, feasibility, and systems definition studies, project management, systems engineering, analysis, preliminary design, detailed design; non-flight and flight fabrication; assembly; integration; test and verification; test instrumentation, data systems management, launch and post-launch operations, research and technology unique to system development, documentation, maintenance, sustaining engineering, configuration management, mission assurance, architectural trades, performance, cost, risk assessment and systems safety. 
I.
GENERAL RESPONSIBILITIES

The Contractor’s responsibilities shall include the management of personnel, timely and effective implementation of task assignments, control and monitoring of contract and subcontract performance, management of scheduled deliveries, and timely and effective reporting to the Government.  These responsibilities shall also include efficient cost management methods as well as procedures to ensure that the Government is aware of task assignment status and progress achieved.

The Contractor shall be responsible for ensuring that all contractor and subcontractor personnel engaged in performance of this Statement of Work have appropriate qualifications, knowledge, and certification to perform work in accordance with the task assignments.

II.  

PERFORMANCE MEASUREMENT 

Performance-based statements of work/specifications will be used for establishing contract requirements.  Therefore, each task order issued by the Contracting Officer will include, as a minimum, the following:


1.
Statement of Work, including the requirements to be met, the standard(s) of performance/quality of work, and required deliverables (or other output)


2.
Performance Specification (if applicable)


3.
Applicable Documents (if required)


4.
Period of Performance


5.
Surveillance Plan

The Contractor shall be required to adhere to the performance standards detailed in each task assignment.

III.

TASKS
Services shall be required in one or more of the areas described in the scope of work for any given task orders.  Services within the scope of this Statement of Work and specified in task assignments shall include, but not be limited to, the specific services delineated in the following sections.

FUNCTION 1 –Space Laser Design Services: Conceptual Design, Preliminary Analysis, Final Analysis, and Systems Engineering Studies

The Contractor shall provide engineering services for Space Laser Engineering.

The Contractor shall support Conceptual, Preliminary and Detailed Design of the ATLAS Laser System. The Contractor shall design and analyze ATLAS laser systems, subassemblies, and components. The Contractor shall test and verify requirements in breadboard, engineering development and engineering model hardware.  The Contractor shall deliver and implement the analysis and design or improved design of at least one laser system design or subassembly design for the ATLAS Instrument. All relevant documentation, e.g. trade studies, models, etc. shall also be delivered with the work performed.
FUNCTION 2 – Space Laser System Processing
The Contractor shall provide services to support Laser System Component and Subassembly Processing.
The Contractor shall deliver an overall Laser Processing Plan and implement the plan at the laser fabrication facilities.  The Processing Plan shall include the periodic, scheduled delivery (in electronic format) of processing quality control metrics to ensure ATLAS component and subassembly processing requirements are being met.  The Processing Plan shall address needs and requirements and shall provide for the periodic mandatory inspection points and source inspection witnessing. The Contractor shall support government reviews/surveys of the Contractor’s planned activities and contractor surveillance reviews/surveys.   The Contractor shall implement and maintain the Processing Plan upon its approval by the CO/ COTR.  Work performance includes, but is not limited to, the ongoing incorporation of lessons learned from previous space flight laser builds, contamination control models, and environmental control monitoring.  

FUNCTION 3 – Testing and Qualification of Space Laser Systems
The Contractor shall test and qualify the ATLAS Laser Systems.  
The Contractor shall perform work to include, but not limited to, studies, analyses and test activities in support of the ATLAS Laser System qualification.  All relevant documentation, e.g. trade studies, models, performance data, etc. shall also be delivered with the work performed.
FUNCTION 4 – Development and Delivery of Space Laser Flight Hardware Systems
The Contractor shall develop and deliver Space Laser Flight Hardware Systems. 
The Contractor shall procure, assemble, integrate, and verify performance of space laser flight hardware for delivery to Goddard Space Flight Center.  Work performance includes, but is not limited to, identification, procurement, fabrication, assembly, testing, and delivery of associated space flight hardware at the Contractor’s facility and/or the Goddard Space Flight Center.  This function includes the fabrication and procurement of space laser flight hardware. All relevant documentation, e.g. trade studies, models, certifications, performance data, etc. shall also be delivered with the work performed.
FUNCTION 5 – REPORTING  

The Contractor shall develop reports on contract performance as required by task orders.

APPLICABLE DOCUMENTS AND SPECIFICATIONS

The contractor shall adhere to the sections under the following documents applicable to the requirements on this Statement of Work (SOW) and/or specifications in the clause E.3 of the contract.  This SOW section will be updated throughout the contract performance to incorporate any updated versions of these documents: 
General:

 NPR 7120.5 (rev D), “NASA Program and Project Management Processes and Requirements”   

General Environmental Verification Standard (GSFC-STD-7000) April 2005 


GPR 1860.2 Laser Radiation Protection.
GSFC/NASA best practices per 500-PG-8700.2.2B, GSFC/S312-P-003 (rev -), MIL-STD-975(Rev M), EEE-INST-002 (rev A Change 2) & 500-PG-8700.2.5(Rev B).  
GSFC-STD-1000 (Rev C Change 2), GSFC Rules for Design, Development, Verification and Operation of Flight Systems 

NASA/SP-2007-6105 (rev 1), The NASA Systems Engineering Handbook, 

Launch Vehicles:

EWR 127-1 (1997 Edition), “Eastern and Western Range Safety Requirements”  

Conformal Coating and Staking:  

NASA-STD-8739.1 (rev A), “Workmanship Standard for Staking and Conformal Coating of Printed Wiring Boards and Electronic Assemblies”

Soldering – Flight, Surface Mount Technology:  

NASA-STD-8739.2 (rev -), “Surface Mount Technology”

Soldering – Flight, Manual (hand):  

NASA-STD-8739.3 (Rev – Change 3), “Soldered Electrical Connections”

Soldering – Ground Systems: 

Association Connecting Electronics Industries (IPC)/Electronics Industry Alliance (EIA) 

IPC-J-STD-001 (rev C S-Addendum), “Requirements for Soldered Electrical and Electronic Assemblies”

Electronic Assemblies – Ground Systems:
IPC-A-610 (rev D), “Acceptability of Electronic Assemblies”

Crimping, Wiring, and Harnessing:  
NASA-STD-8739.4 (rev – Change 4), “Crimping, Interconnecting Cables, Harnesses, and Wiring”

Fiber Optics:  

NASA-STD-8739.5 (Rev – Change 1), “Fiber Optic Terminations, Cable Assemblies, and Installation”

Electro-Static Discharge (ESD) Control: 

ANSI/ESD S20.20-1999, “Protection of Electrical and Electronic Parts, Assemblies and 

Equipment” (excluding electrically initiated explosive devices)

      GPR 8730.6 (Rev -) Electrostatic Discharge (ESD) Control
Printed Wiring Board (PWB) Design:


500-PG-8700.2.2 (Rev B), Electronics Design and Development Guidelines
500-PG-8700.2.4 (Rev ,D) Mechanical Design and Development Guidelines, 

GSFC X-673-64-1(Rev F), “Engineering Drawing Standards Manual” (August 1994)

IPC-2221 (Rev A), “Generic Standard on Printed Board Design”
IPC-2222 (Rev -), “Sectional Design Standard for Rigid Organic Printed Boards”
IPC-2223 (Rev A), “Sectional Design Standard for Flexible Printed Boards”

PWB Manufacture:

EEE-INST-002 (rev A Change 2), “Instructions for EEE Parts Selection, Screening, and 


Qualification” 
ANSI/IPC A-600 (Rev F), “Acceptability of Printed Boards”
ANSI/IPC-6011 (Rev -), “Generic Performance Specification for Printed Boards”
ANSI/IPC-6012 (Rev B), “Qualification and Performance Specification for Rigid Printed Boards”
Flight Applications – Supplemented with:  GSFC/S312-P-003 (rev -), Procurement Specification for Rigid Printed Boards for Space Applications and Other High Reliability Uses
ANSI/IPC-6013 “Qualification and Performance Specification for Flexible Printed Boards”
ANSI/IPC-6018 “Microwave End Product Board Inspection and Test”
Mission Assurance Requirements. 

The contractor shall meet all GSFC mission assurance requirements, including but not limited to: ESD, cleanliness, inspection, handling, shipping and storage.  

Shipping and Handling Requirements

Products shall be stored, preserved, marked, labeled, packaged, and packed to prevent loss of marking, deterioration, contamination, excessive condensation and moisture, or damage during all phases of the program.  Stored and stocked items shall be controlled in accordance with documented procedures and be subject to quality surveillance.  Electronic hardware shall be properly packaged in Electro-Static Discharge (ESD) protective packaging at all times when not actively being manufactured, inspected, tested, or otherwise processed.  Materials selected for packaging or protecting ESD sensitive devices shall not leak chemicals, leave residues, or otherwise con​taminate parts or assemblies.

The contractor shall be responsible for providing an acceptable shipping container that protects the hardware appropriately. While in a shipping container, the item shall be wrapped in a non-ESD-generating vapor bar​rier with redundant maximum humidity indicators.  In addition, the packaging materials shall not shed, transfer, or outgas contaminants on to the hardware.

The shipping container where applicable shall also include shock and humidity indicators and shall be capable of prolonged shipping conditions.  The Contractor shall document what tests and inspections NASA GSFC is to take if the sensors are tripped when hardware arrives at the NASA GSFC receiving area.  A copy of this document shall be included with shipping documentation.
Section 508 Electronic Information Technology Accessibility: 

http://www.section508.gov/index.cfm?FuseAction=content&ID=12#Software
Technical Standard 1194.21 entitled, “Software applications and operating systems” is applicable for any system upgrades or new requirements.
Technical Standard 1194.22 entitled, “Web-based intranet and internet information and applications” is applicable for any system upgrades or new requirements.
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