6.	ENERGY SYSTEMS


***From Schedule A, 5.0, PPD (EDITED to change references to Energy Systems):


6.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES


6.1.1  Program Management Support


6.1.1.1  Multiprogram - The program management functions described below are applicable to multiprograms including the Space Shuttle Program (SSP) and Space Station Program.  For each function the following are representative tasks the contractor shall perform: 


6.1.1.1.1  Payload Safety Analyses - Provide support to analyze safety review packages and other engineering data submitted by payload providers to assure compliance with NASA safety requirements, including NSTS 1700.7B-“Safety Policy and Requirements for Payloads using the Space Transportation System;” provide detailed analyses and reviews for batteries, solid rocket motors, pyrotechnic devices, and the Electrical Power Distribution and Control (EPDC) system; and coordinate with personnel in other technical disciplines such as materials, structures and mechanics, cargo integration, and avionics.  


6.1.1.1.2  Pyrotechnic Engineering - Provide engineering and technical support for the review of pyrotechnic designs and performance requirements; review firing systems, evaluate pyrotechnic hardware to assure capability to satisfy the requirements, and assessment of safety, reliability, and maintainability of candidate pyrotechnic systems; and provide full-time drafting support using the Calma computer-aided drafting system to generate and update drawings relative to the pyrotechnic hardware and associated test fixtures. 


6.1.1.1.3  Battery Engineering - Provide support for the review of battery requirements and battery circuit designs including assessment of performance safety, reliability, testing methods, and certification and qualification criteria; prepare documentation summarizing the findings; provide support for battery testing including the preparation of test requirements, development of test plans, performance of tests, evaluation of test results, and the preparation of all test documentation; and provide battery safety consultation to the JSC industrial safety organization relative to in-house battery installations such as emergency lighting, emergency communications power and battery backup systems.


6.1.1.1.4  Government Furnished Equipment (GFE) Wiring - Provide engineering for completing the development of the JSC GFE Wiring Handbook to document electrical wiring requirements for GFE hardware.


6.1.1.1.5  Electronic Documentation and Tool Support - The contractor shall maintain and administer the electronic data systems and tools used to support Energy Systems.  Effort will include maintenance and administration of Mars, maintenance of ISO 9000 documentation, Energy Systems Web pages, and maintenance and administration of the UNIX-based workstations.  This includes system administration, network interfaces, software upgrades, and user assistance and training.


6.1.1.1.6  Dynamic Analysis Work - The contractor shall conduct steady-state, transient, and diagnostic/failure analyses of Orbiter fluid systems and associated components, including, MPS, OMS, RCS, APU, hydraulics, fuel cells, IN-Situ Propellant Resource Utilization (ISRU), and Power Reactant Storage and Distribution.  The contractor shall conduct analysis to assess the effects of fluid/structural interaction on fluid systems and associated components.


6.1.1.1.7  Space Station Propulsion Support - The contractor shall provide propulsion system specialists concerning Russian propulsion systems to enable technical understanding of their impact on the International Space Station Program.  The contractor shall support the design reviews and Technical Interchange Meetings (TIMs) in both the U.S. and abroad.


6.1.1.1.8  Modeling and Analysis Support - Develop and maintain computational tools required for analysis of subsystem or component performance and resolution of anomalies or concerns; perform modifications and enhancements to the software to extend system modeling capability, provide more flexible user interfaces, or integrate data products from other analysis tools or data bases; and train the Government and other contractor personnel on the utilization and modification of the associated software. 


6.1.1.1.9  Programming and Documentation Support - Provide programming support to the modeling activities discussed above; provide maintenance and enhancement of the software for the Engineering Diary System, the principal data base used by Energy Systems subsystem managers for documentation of subsystem configurations, performance, and other historical data as well as for inventories of file cabinet contents; and organize, document, and manage subsystem engineering information as well as log, file, search, and retrieve documentation and data from the document library maintained for the use of subsystem management personnel. 


6.2  LABORATORY/FACILITY SUPPORT SERVICES


6.2.1  General Support Services


The tasks in this function are unique to the Energy Systems laboratories/facilities and are common to all the laboratories/facilities listed below.  The following are representative tasks the contractor shall perform: 


6.2.1.1  Provide mechanical shop functions such as welding, cutting, machining, finishing, and assembling of various materials into test fixture configurations. 


6.2.1.2  Provide materials analysis services such as liquid and gas sampling and analysis, preparation of special chemical mixes, materials identification and test article chemical-related failure analysis. 


6.2.2  Electrical Power Systems Laboratory (EPSL)


6.2.2.1  This function supports the Electrical Power Systems Laboratory which includes the following:  JSC Shuttle Electrical Power Distribution and Control (EPDC) Breadboard; a Laboratory Data Management System (LDMS); a High Voltage Test Bench (HVTB); electrical power source and electrical load simulators; and computer based work stations to support math modeling, software simulation, software program development and data reduction.  The EPDC breadboard supports hardware performance test and evaluation, circuit analyses, interface compatibility evaluation and anomalies investigation.  The LDMS provides a fast accurate means of gathering and recording data while performing various analytical functions.  The HVTB provides a means of testing and evaluating wiring and distribution components up to 300 volts dc.  The following are representative tasks the contractor shall perform: 


6.2.2.1.1  Perform specific EPDC tasks in the support of the Space Shuttle and advanced space vehicle programs; evaluate EPDC systems and components through a program of electrical and environmental testing and perform analyses of the total spacecraft electrical power distribution system; and maintain, modify, and operate equipment and systems of the EPSL. 


6.2.2.1.2  Operate and maintain the modified EPDC breadboard and prepare test procedures, conduct tests, evaluate data, and provide documented results. 


6.2.2.1.3  Conduct environmental tests and electrical impedance tests on subsystems or components of equipment within the scope of the specific task. 


6.2.2.1.4  Operate and maintain an electrical model of the fuel cell used to supply dc power onboard the Shuttle. 


6.2.2.1.5  Develop and operate simulated Shuttle loads; provide the mechanism for driving and controlling the load simulators. 


6.2.2.1.6  Develop, maintain, modify, and operate a High Voltage Test Bench (HVTB) with electrical power source and load simulators, distribution and control devices, and a data bus. 


6.2.2.1.7  Develop software programs for the LDMS, the HVTB data bus, operation/control of programmable EPDC devices and equipment, math models and automated control programs such as the Advanced Electrical Power Management Techniques for Space Systems (ADEPTS) development task. 


6.2.2.1.8  Maintain files (software or hard copy) of reproducible copies of breadboard configuration control drawings, test configuration sketches, procedures, results, and reports. 


6.2.2.1.9  Provide support for development of electrical power distribution test systems in the Control/Actuation and Power System Laboratory.  Includes relocation of any test structures and capabilities of the EPSL on an incremental, timely basis with no detrimental interruption of existing program support. 


6.2.3  Energy Systems Test Area (ESTA)


6.2.3.1  The contractor shall provide environmental exposure and flight systems performance testing at ESTA.  The contractor shall provide support for the operation of the ESTA test facilities and test support facilities (buildings 350, 351, 353, 354, 355, 356, 357, and 359), including operations, maintenance, and procurement activities required to perform tests of development and flight hardware in the ESTA complex.  The work will be performed per ESTA General Operating Procedures Manual (GOPM).


6.2.3.2  Provide the Energy Systems Test Area (ESTA) metrology laboratory functions such as the maintenance and calibration of various transducers and measuring equipment and prepare the associated procedures and records in accordance with JSC directives in the area of metrology. 


6.2.3.3  Provide cleaning and pressure certification for fluid systems and components which include procedural disassembly, cleaning, reassembly, packaging, and record keeping in accordance with JSC directives and ESTA General Operating Procedures.  These activities are accomplished in a preclean room and clean room rated at Level 10,000. 


6.2.3.4  Provide electronic repair for maintenance of laboratory equipment and provide a fabrication/design capability for special digital and analog control packages. 


6.2.3.5  Provide drafting services in support of test program and test facility documentation. 


6.2.3.6  Develop and maintain near real-time work schedules that delineate test program status, facility resources, shift arrangements, and other factors pertinent to test accomplishment.  The normal mode of operation is single shift; however, multishift coverage may be required for test program support. 


6.2.3.7  Provide operational test article interfacing, facility engineering, facility procedure preparation, interface control documentation and repair functions to maintain test response and test continuity.  Examples of systems to be maintained and operated in the ESTA facilities are:  signal conditioners, FM and digital recording systems, digital and analog control systems, computers, cryogenic systems, propellant systems, laboratory test equipment, steam systems, high-pressure fluid systems and non-utility power generation systems. 


6.2.3.8  Provide for personnel training/certification and safety services specifically related to each ESTA activity.  Safety concerns include the use of propellant suits, breathing air systems, and special personnel protective devices associated with propellants, cryogenics, high-pressure fluid systems, laboratory chemicals and protection against static electricity.  Provide for certified support to the ESTA laboratories in the areas of:  high-pressure fluid systems, earth-storable propellant handling, cryogenics operations, instrumentation, high-energy density battery handling, and flight qualification for zero “G” test operations.  Develop and maintain near real-time safety procedures to prevent safety incidents and facilitate egress from potentially hazardous operations. 


6.2.3.9  Provide procedures to handle routine and emergency propellant situations that require personnel be physically fit for propellant operations and properly certified in the use of personnel protective equipment.  Propellant handlers must successfully undergo a special physical examination administered by the JSC Clinic. 


6.2.3.10  Provide data management functions for acquiring, handling, processing and storage of test data.  All test setups and configurations are considered test data and shall be documented by ESTA test number and shall include wiring diagrams, patch sheets, system configuration drawings, and recording logs. 


6.2.3.11  Provide warehouse functions for controlled storage of materials and specialized test equipment.  Equipment will be stored and issued for test as required.  Data base of stored equipment, including salient features and condition, will be maintained to aid in utilization. 


6.2.4  Energy Systems Technical Discipline Facilities


The following are representative tasks the contractor shall perform: 


6.2.4.1  Propulsion Test Facility - Research, develop, evaluate, and qualify present and future Energy Systems hardware including the reaction control system and auxiliary power units.  Operate the facility to handle earth-storable propellants and operate the altitude chamber, steam system, and operate all digital, analog, and control instrumentation. 


6.2.4.2  Power Systems Test Facility - Support engineering and developmental testing on flight power generation and cryogenic fluid components.  Investigate thermal, transient, life expectancy, system optimization, and failure modes on hardware.  A significant amount of the activity in this facility involves the use of liquid and gaseous hydrogen, oxygen, and nitrogen.  Test articles subjected to test in this facility include batteries, heat exchangers, fuel cells, high-pressure vessels, pumps, and potentially hazardous materials used in evaluating phase mange systems. 


6.2.4.3  Fluid Systems Test Facility - Evaluated components, systems and subsystems in terms of life cycles, proof and burst pressure verifications, flow rates, materials compatibility, performance tests, and leakage characterization.  Provide test operations support to high-energy battery testing and disposal, regenerative fuel cell systems, high-pressure fluid systems, and compatibility tests involving earth-storable propellants. 


6.2.4.4  Thermal Vacuum Test Facility - Provide support for subsystem and component testing requiring altitude and thermal environment to assess leak rates, outgassing, and general performance assessments.  Additionally, this facility houses the central computing hardware for the ESTA and the computing hardware that supports Energy Systems. 


6.2.4.5  Pyrotechnics Test Facility - The contractor will not be required to provide test support to this facility, although the contractor shall provide general support services such as calibration, machining, electronic support, as described for all facilities in Section 6 of this statement of Work. 


6.2.4.6  Control/Actuation and Power System Laboratory - Support engineering and developmental testing of electromechanical/hydraulic actuators for space flight applications and test and evaluate electrical power, distribution, and control systems.  It is planned that this facility will eventually contain activities currently resident in the Electrical Power Systems Laboratory and the Thermal Vacuum Test Facility.  Plans are being formulated to relocate equipment from these facilities and support will be needed to affect this transition. 


6.2.5  Federal Information Processing Resources (FIPR) Support 


The following are representative tasks the contractor shall perform: 


6.2.5.1  Provide programming and operational services for the Energy Systems computing system and associated network peripherals. 


6.2.5.2  Develop and maintain software in support of computer systems for test acquisition, automated test control, real-time information management, and post-test data processing.  This effort includes planning of software configuration, scheduling of software development and preparing detailed documentation of the software.  Plan and conduct tests to demonstrate and verify software performance, develop operating procedures, and train system operators on software utilization. 


***For Every NASA Div/Ofc:  From Schedule A, 13.2.2 M&O Support, edited to include only Lab-unique FIPR:


6.3  MAINTENANCE AND OPERATIONS SUPPORT


Provide maintenance and operation support to all laboratories, facilities, and related hardware/software systems and equipment for laboratory unique FIPR, including FIPR and related peripherals, communications, and networks.  Develop and Implement maintenance and operations plans and procedures. 


Ensure the operational availability of laboratory unique FIPR equipment, including laboratory-unique FIPR logging/inspection for flight, through continued development and execution of maintenance plans and procedures, by providing properly trained personnel and by ensuring that adequate maintenance tools are available.  Contractor maintenance personnel shall be proficient in the equipment and systems under their individual areas of responsibility and shall be sufficiently familiar with interfacing systems so as to trouble-shoot interface anomalies.  Where it is not beneficial to the Government for the contractor to maintain local expertise on specific equipment, the contractor shall provide for preventive maintenance agreements and/or call-in of specialists in a manner consistent with equipment availability requirements.  Provide preventive maintenance through periodic testing, adjusting, cleaning, lubricating, and replacing of parts for all equipment to insure proper and continued operation.  Perform remedial maintenance to restore failed equipment to its proper operating condition.  Remedial maintenance includes the requirement to perform, upon request from the government, capital type rehabilitation on or the replacement of equipment or systems which cannot be physically repaired or for which continued routine maintenance is not economically feasible. 


The contractor shall be responsible for the maintenance of laboratory-unique FIPR equipment and software in the laboratory facilities.  Laboratory-unique equipment and software are equipment and software which do not commonly exist at JSC outside a particular laboratory and are integral to the function of the laboratory and the tasks which the laboratory performs.  Equipment and software which are laboratory-unique at the inception of this contract may lose their status as such because of increases in the amounts of particular types of equipment and software put in use at JSC.  The Government will monitor the incidence of laboratory-unique equipment and software during the period of the contract.  If the Government determines, at their own discretion, that any equipment or software are not or cease to be laboratory-unique, the contractor will be so notified.  The maintenance requirements for such equipment will thereafter be undertaken by a JSC contractor having Center-wide responsibility for the maintenance of general, non-mission FIP equipment and software (currently the Information Systems Contract, or ISC).  The transfer of maintenance responsibility as contemplated herein will be at a time determined by the Government to be the most efficient and effective.  The responsibility for maintenance shall include problem “screening” prior to a maintenance call, the ability to reconfigure the hardware, software, or systems, and the implementation of hardware or software upgrades. 


***From Schedule A, 13.2.4 Logistics support, edited to include only flight related items receiving/inspection:


6.4  LOGISTICS SUPPORT


Provide receiving and inspection functions for flight and flight related items.  This shall include all acquisition implementation, inventory control, receipt and inspection functions that are necessary to meet the requirements of this contract. 


Operate stockrooms for flight and flight related items including the preparation and maintenance of complete and adequate tool and equipment accountability records, and the submission of regular reports showing the use of items and the amounts available.  Inventories shall be conducted in accordance with established JSC policy and procedures and equipment acquisition will be performed in compliance with the NEMS (NASA Equipment Management System).
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