SECTION C

STATEMENT OF WORK


1.0
Extravehicular Mobility Unit Program Contract 

This statement of work defines the requirements that shall be met by the contractor in the accomplishment of the NASA EMU Program, as described herein.  The contractor shall be responsible for the overall successful performance of the EMU Program, and unless otherwise stated, shall provide all necessary personnel, materials, equipment, and facilities, to meet contract requirements.  Specific requirements include, but are not limited to: program and business management; engineering; design, develop, certification, production and enhancement of EMU and other EVA related hardware; assured EMU availability program, field activities, and safety, mission assurance, reliability, and quality assurance programs.  The contractor shall support the Space Shuttle Program (SSP) and the International Space Station Program (ISS), including activities within those programs involving payloads and international partners. 

The EMU was originally designed, developed, certified, and fabricated by United Technologies Corporation, Hamilton Standard Division, under NASA Contract Numbers  NAS 9‑15150 and NAS 9-17873.  The intent of this contract is to provide for the continuation of the EMU Program and to provide for the evolution of the EMU design as mandated by NASA’s changing program requirements.  The contractor shall be responsible for the design, development, fabrication and certification of the EMU and EVA related equipment, and therefore, is ultimately  responsible for its flight worthiness, both as it was developed and certified under Contracts NAS 9‑15150 and NAS 9-17873, and as it may be modified by tasks authorized under this contract.  

The contractor shall provide the resources, including subcontractor and vendor participation, to fully complete all tasks previously authorized under Contract NAS 9‑17873 which are identified in section J-13 - NAS 9-17873 Carry Over Effort.  Section J-13 is attached to and is made a part of this statement of work. 

EMU performance, workmanship and design shall reflect the applicable requirements of Volume X of NSTS 07700 Shuttle Flight and Ground Systems Specifications, and other applicable documents delineated in Section J-12 - Applicable Documents which is attached to and is made a part of this statement of work.   

1.1
Program and Business Management 

The contractor shall implement a program and business management system which provides for the timely and successful implementation of corrective actions and provides for the reporting of technical data and financial management data in accordance with Data Requirement Description No. 1.  This system shall provide for the development of complete and accurate planning data and insure the accomplishment of program technical and schedule requirements within contract cost objectives. 

1.1.1
Planning

The contractor shall provide and maintain a Program Management Plan which integrates all related plans and systems, including those of major subcontractors.   Major subcontractors are defined as those subcontractors with subcontracts equal to or exceeding 15% of the total prime contract value.  The plan shall address the systems, functions, socio-economics subcontracting goals, and data requirements described herein. 

The contractor shall provide and maintain a Work Breakdown Structure (WBS) in accordance with Data Requirements Description No. 2.  This WBS shall serve as the framework for contract planning, budgeting, cost reporting and schedule status reporting to the Government.  Major elements of subcontracted work shall be identified within the WBS. 

1.1.2
Earned Value Performance Measurement System 

The contractor shall develop and maintain an integrated performance measurement system which provides technical, cost, and schedule performance data in terms of earned value in accordance with Data Requirement Description No. 3.  This earned value performance measurement system shall correlate work accomplished and actual costs, as compared to, baseline cost plans and schedules.  Performance measurement reporting shall include data of all major subcontractors. 

1.1.3
Metrics 

The contractor shall develop, maintain and report cost, schedule, and technical performance metrics which effectively indicate the level of the contractor’s performance against the contract requirements.  These metrics shall include definition and analysis as defined in Data Requirement Description No. 4.  

1.1.4  
Configuration Management and Control

The contractor shall establish and maintain a configuration management (CM) system in accordance with Data Requirement Description No. 5.  This shall include the identification, control, and accounting for hardware and software for which the contractor is responsible for under the contract.  The contractor shall provide configuration management products, including creation and maintenance of a Authorized EMU Configuration List (AECL), engineering drawings and associated parts lists; verification of “as-built” to “as-designed“ configuration of contract hardware; materials analysis; and engineering change documentation such as, Engineering Change Orders, Certification Impact and Analysis Reports (CIAR.  In addition, the contractor shall prepare and coordinate EVA Hardware Board and EVA Configuration Control Board directives, waivers, and deviations, and maintain accurate, complete, and current configuration management data to ensure the implementation and verification of program direction. 

Ref. SA 30
1.1.4.1

A Class II Engineering Change is required revising the drawing to reflect the vendor's name and address change for the 02 Frame and Filter Assemblies P/N SV778902-1.

      1.1.1.5 
Data Management  

The contractor shall provide a data management plan in accordance with Data Requirement Description No. 6  This plan shall describe the management, preparation, control, and dissemination of data required under this contract.  In addition this plan shall define an integrated approach for data management including management of documentation (in any media), automated databases, and related products.   

The contractor shall describe the areas of the contractor’s internal data systems where the Government will be permitted on-line access (“look-in”) and shall define access and interface requirements and provide the Government with required training to be able to access and use these systems.  In addition, the plan will describe an approach for maintaining an on-line, conformed copy of the contract which will be revised, by the contractor, as changes to the contract are implemented.  Electronic data processing, transmission and record keeping shall be used to increase efficiency and cost effectiveness.   

1.1.6 
Program Reviews 

1.1.6.1
Program Management Reviews

The contractor shall conduct Program Management Reviews (PMR’s) to provide the Government with current status of the contractor’s financial and technical activities under the contract.  PMR’s shall be conducted 3 times per year.  Content of PMR's will include: technical issues and accomplishments, analysis of cost and schedule performance data, and review of corrective actions plans as required.  Additionally, all program metrics, as defined in 1.1.3, shall be reviewed, as well as other topics identified by NASA or contractor management.   

Ref. SA 23
1.1.6.1.2  

The remaining GFY '98 effort required to implement the new Program Review process is as follows:  1)  Prepare presentations and conduct an additional third day of Program Review for the Executive Board Review for two (2) Program Reviews.  2)  Prepare presentations, coordinate presentation concurrence and conduct up to seven (7) monthly telecons (telecons will not be held during months with Program Review).  Each monthly telecon will be NASA directed via technical direction.

Ref. SA 218

1.1.6.1.3  EMU PROGRAM REVIEW PROCESS FOR GFY'00 AND GFY'01

The Contractor is directed to prepare presentations and conduct an additional third day of Program Review for the Executive Board Review for each of the six (6) Program Reviews (three (3) Program Reviews/GFY).

1.1.6.2
Technical and Business Meetings 

The contractor shall participate in and support other program meetings and reviews.  This shall include presentations covering the contractor’s areas of responsibility; identification of impacts due to proposed requirements changes; the planning and implementation of the program meetings and reviews; and the coordination and resolution of action items with NASA and other contractor representatives.  These meetings shall comprise up to 3 technical and 3 budget reviews per year, configuration control boards, status meetings, anomaly resolution meetings, and Government and non-contractor design reviews that impact the contractor’s area of responsibility.  The contractor shall provide for subcontractor participation where necessary.

Ref. SA 92


1.1.6.1.3

The GFY '99 effort required to implement the Program Review process is as follows:  1)  Prepare presentations and conduct an additional third day of Program Review for the Executive Board Review for three (3) Program Reviews.  2)  Prepare presentations, coordinate presentation concurrence, and conduct three technical reviews with NASA at JSC in between the Program Management Reviews.

Ref. SA 259

Section 1.1.6 Program Reviews

The contractor is hereby directed to conduct a 4th Program Review for GFY 2000.  This program review shall take place at HSWL facilities during the week of August 28, 2000.  Furthermore,  the contractor is directed to perform the following activities: 

A. Prepare presentations and associated materials.

B. Coordinate presentation concurrence with Field Activities.

C. Conduct Program Review with NASA/JSC.

D. Prepare and submit closeout of action items.

The topics to be addressed during this program review shall include, but not be limited to:

A. Technical Issues and Accomplishments

B. Analysis of Cost and Schedule Performance Data

C. Review of Corrective Action Plans (as required)


Ref. SA 323


4th Program Review in FY 01

The contractor is hereby directed to conduct a fourth Program Review for GFY 2001.  This program review shall take place at HSWL facilities during the week of August 26, 2001.  Furthermore, the contractor is directed to perform the following activities:  

A. Prepare presentations and conduct dry runs. 

B. Coordinate presentation concurrence with JSC personnel, USA, and ILC, Dover. 

C. Conduct Program Review with NASA/JSC. 

D. Prepare and submit closeout of Action items.       

1.1.7
Financial and Resources Management

The contractor shall provide and maintain a financial and resource management system for the accumulation, documentation, and analysis of cost and work force data.  The resources management system will be the basis for communication with the Government concerning financial planning and control, accounting of accrued expenditures and other liabilities, evaluation of cost performance, and forecasting of cost and work force requirements.  The financial management system shall provide the baseline financial parameters to be input and assessed in the integrated performance measurement system (PMS) reference paragraph 1.1.2.   

1.1.7.1
Financial Management 

The contractor shall provide and maintain a financial management system for planning, tracking, accumulating, and reporting contract costs and providing other financial support required to meet the budgeting, cost reporting, billing, and disclosure requirements of the contract.  The contractor’s financial reporting shall be provided in accordance with Data Requirement Description No. 3. 

1.1.7.2.
Resources Management

The contractor shall provide financial planning as required to support the Government budget process (i.e., Program Operating Plan (POP) budget calls, monthly operating plan budget calls and geographical economic impacts), and to support special requests for budget impacts.  The format and content of the contractor’s inputs and supporting rationale shall be in accordance with the budget or special request guidelines and reporting format specified by the NASA Contracting Officer.

1.1.7.3
Subcontract Management 

The contractor shall accomplish the management and technical control of interdivisional, subcontractor, and major vendor activities required to fulfill the contract requirements in accordance with Data Requirement Description No. 1.

The financial and performance data provided by the contractor shall provide management visibility into aspects of interdivisional, subcontractor, and major vendor activities relevant to accomplishing the contract requirements and shall be integrated with other required management systems and reporting requirements set forth in the contract by Data requirements Description No. 3.

1.1.7.4
Property Management

The Contractor shall perform property management and admini​stration of all property acquired by or in possession of the Contractor and subcontractors, including Government-furnished property (GFP).  The contractor shall identify excess or obsolete assets and initiate excessing action.  The contractor shall provide, implement, and maintain a Government Property Management Plan and reporting in accordance with Data Requirement Descriptions No. 7 and No. 8.  

1.1.8
Partnering

Based upon the evolutionary nature of the EMU program, newly developed technologies, materials, and/or processes may be developed that may have commercial applications beneficial to the contractor.  The contractor may identify such opportunities, as they become apparent, and submit a partnering proposal for the mutual development of these technologies.  Such proposals, if any, will be evaluated by NASA and, based upon their merit, a separate joint development agreement may be negotiated.  New technology reporting shall be accomplished in accordance with Data Requirement Description No. 9.   

REF. SA 314

1.1.9 EMU Program Contract Transfer to the Space Flight Operations Contract
The contractor shall support the transition of the EMU program contract into the SFOC contract which will shall include the following activities: (1) transition schedule coordination;  (2) identification of EMU technical requirements; (3) identification of cost requirements; (4) reconcile NASA budget marks with proposed technical baseline; (5) identification and negotiation of contractual requirements; (6) EMU property and facilities transfer; (7) transfer of all active EMU subcontracts and purchase orders; (8) submit, as appropriate, a cost proposal for EMU program close-out within 60 days of completion of this effort; and (9) complete appropriate travel to Houston, TX to support the transition.  The period of performance for this effort is December 14, 2000 through March 31, 2001.
2.0
Engineering

The contractor shall provide engineering, resources and other technical capability to perform design and development, analyses, studies, tests, anomaly investigations and evaluations in support of Space Shuttle and ISS missions.  In addition, the contractor shall perform drafting, concept definition, systems engineering, field activities, and laboratory operation and maintenance.  Technical operations involving flight and training versions of international partners’ EVA related equipment shall be supported.  Such activities may include the Russian Orlan DMA and M model equipment, waiver and deviation forms, and Test Readiness Review packages (TRR). The contractor shall provide tracking and control (MATCO) information, and batch control.  

In support of EMU and EVA-related hardware activities, the contractor shall prepare and process documents, such as Test Performance Sheets; Change Request forms; Material Usage Agreements; Discrepancy Reports; FIAR forms and Waiver/Deviation forms.   In addition, the contractor shall process up to a limit of 300 Reliability Data Reports during the life of the program. 

Ref. SA 380

Deferral Mod.

The following changes are made to the distribution of RDRs and associated contract value in the contract base and options periods as reflected below:   

	FROM
	Base Period thru Option 1
	Option 2
	Option 3
	Total

	RDRs
	TBS
	TBS
	TBS
	TBS

	
	
	
	
	

	TO
	Base Period thru Option 1  
	Option 2
	Option 3
	Total

	RDRs
	TBS
	TBS
	TBS
	TBS


The contractor shall provide design and verification requirements in accordance with the Extravehicular Activity (EVA) Hardware Generic Description Requirements Document JSC 26626A for new EMU hardware designs, as directed by NASA.

 Ref. SA 383

CCBD H7200 Metox Sustaining Activities

The Contractor is directed to provide technical assistance for METOX hardware as defined below for FY 02, 03 (Option 2) & 04 (Option 3):  

· Prepare Engineering Changes and CCBDs (Limited to 1 EC and 1 CCBD per year)

· Respond to Gidep Alerts pertaining to METOX hardware (Limited to 2 alerts per year)

· Respond to NASA requests for technical or programmatic tasks

· Respond to LSS telecon action items regarding METOX hardware

· Prepare and present Program Review pitches (Limited to 1 per year)

· Provide Mission Support for METOX hardware

· Update FMEA/CIL/HAR/SAR

· Add METOX to the Materials obsolescence data base

· Add METOX to Weight Report

· Create/Revise cert matrix entries for EC process

· Add to Cert Cycle Model

· Add METOX to SVHS 7800, 7801, & 7802

· Create and maintain METOX refurbishment schedule

· HSMS support for use of METOX canisters for Building 7 Chamber events (Less regeneration of canisters)

· Travel to Field (Limited to 1 trip per year, 2 persons per trip, 4 days per trip)

Note: Any RDR investigations related to METOX will be considered part of the 300 RDR limit referenced in Section C of the SOW, Paragraph 2.0
2.1
Systems Engineering and Integration

The contractor shall provide for the effective integration, design, and test of EMU and EVA-related hardware at the systems level.  This effort shall include system level analyses and trade studies; interface definition and maintenance, including production of interface control drawings, EMU design and test requirements definition (e.g. Pre-Installation Acceptance Plan and Procedures); and system test planning, monitoring, and data evaluation.  The contractor shall consider ground surveillance, maintenance and checkout activities as a part of component and systems design.  As part of any detailed design activity, the contractor shall perform the system design analysis and integration required to support the development of detailed designs and that effort required to assure compatibility of component and subsystem detailed designs with the EMU system.  In addition, the contractor shall insure that attention is given to crewmember activities required for EMU donning, doffing, servicing, checkout, maintenance and operations in the use (orbital) environment both IVA and EVA.  The contractor shall assure that the FEMU-R-001 EMU Processing and Constraints is updated to reflect all engineering changes.  Reference Data Requirement Description No. 10.  

The contractor shall provide technical reports which describe the studies, analyses, and results of specific engineering activities.  The individual reports shall includesuch technical specialties as theoretical analyses, engineering verifications, current problems and proposed solutions, and conclusions and recommendations.

Ref. SA 112
(a)  The Contractor shall revise the FEMU-R-001 pages to accommodate the increased launch accelerations and increased EMU hang weight.  


Certification Closure by 1/31/99

Ref. SA 189

 (b)  EMU Processing and Constraints Document (FEMU-R-001) Revision 

The contractor shall revise the EMU Processing and Constraints Document (FEMU-R-001) to include the following post-manufacture and post-repair screening requirements: 

Ref. SA 214

(c)
The contractor is directed to perform a risk assessment associated with expediting the present EMU preflight operations.  The risk assessment will consider such items as: 

Failure histories; failure mode (1/1, 2/1R, 3/1R, and 2/2) 

screening provided by V1103.02 and on-orbit checkout; 

Capability provided by the 25eva/369 day certification; 

Effects of landing, launch and handling without processing.  

The pre-flight processing will recommend one of following scenarios 

1) V1103.02 only, 

2) V1103.02 with additional test or 

3) No change. 

HSSSI shall present status at NASA JSC.  A favorable risk assessment will result in the generation of a Level II change request recommending the implemenation of expedited EMU turnaround processing between flights.  Implementation into program accomplished by removing applicable preflight requirements from hardware S/ADs and documents listed below.  FEMU-R will be updated per a revision to this supplemental agreement.

HARDWARE








Primary Life Support Subsystem, ITEM 100



Secondary Oxygen Pack, ITEM 200


Display and Controls Module, Item 300

Contaminant Control Cartridge, Item 480

Planar HUT, Item 102

Pivioted HUT, Item 102

Enhanced Arm Assembly, Item 103

Enhanced Lower Torso Assembly, Item 104

Helmet Assembly, Item 105

Extravehicular Visor Assembly, Item 108

RPHG Arm Assembly

3 volt SSAPH SEMU Cables

12 Volt SSAPH SEMU Cables

Documents

EMU Critical Items List (CIL)

EMU Failure Mode and Effects Analysis (FMEA)

EMU Safety  Analysis  Report (SAR)

Limited Life List (LLL)

EMU Processing Requirements and Constraints

Status Presentation at NASA JSC 2/29/00

Paperwork completed by 4/25/00

INSERT AS NEW PARAGRAPH

7.1.1.6.5   Screening for foreign metallic objects shall be perfomed by X-ray following manufacturing of multi-layer softgoods (TMG's) or repairs which expose more than the outer layer of multi-layer softgoods.  Work performed on single layer softgoods, or repairs limited to the outer layer of multi-layer softgoods shall be visually screened.  The visual exam shall include flexing of the item, particularly along seams.  X-ray may be substitued for the visual inspection.

ADD INTO EXISTING PARAGRAPH 12.7:

The absence of foreign metallic objects must be assured.  When repairing multi-layered softgoods where more than the outer layer is exposed, non-essential metallic objects shall be removed from the work site.  Any pins used shall be included in a pin accounting system.  Following the post-repair pin count verification, the component shall be visually screened over the entire surface.  The visual exam shall included flexing of the item, particularly along seams.  The visual inspection (without pin count) shall also be preformed on repairs of single layer softgoods.  X-ray may be substituted for any of the pin count or visual inspection.

2.1.1
Interfaces

The contractor shall define EMU external interfaces with the Shuttle Orbiter, ISS systems and DTO's, payloads, and other EVA related systems which are not provided by this contract.  The contractor shall provide technical information and support necessary for the preparation of Interface Control Drawings (ICD's) with interfacing systems and shall prepare and maintain ICD's with other related EVA systems.  Any ICD's prepared by the contractor shall be prepared in accordance with Data Requirement Description No. 11.  The contractor shall prepare and maintain the Mass Properties Report in accordance with Data Requirement Description No. 12.  

The system design and performance requirements are set forth in SVHS 7800, latest revision.  The contractor shall maintain a current working version of this document. 

2.1.2
Hardware Development and Certification Testing

The contractor shall establish test requirements and plans, conduct PDRs and CDRs, and shall plan, perform, monitor, evaluate and report the results of development and certification.  The contractor shall review test plans for tests conducted at lower levels to ensure maximum utility of the data for systems design and integration considerations.  The contractor shall plan and monitor system level tests to verify EMU performance under manned, environmental, and operational conditions. 

The contractor shall prepare a Certification Test Plan, Procedures, and Report and shall adhere to the certification procedures in accordance with the Data Requirement Description No. 13. 

The contractor shall provide operational performance data in accordance with Data Requirement Description No. 14.

The Safety and Mission Assurance Certification Approval Request (SMACAR) form will be used for all new items Data Requirement Description No. 15. 

 Ref. SA 6



2.1.2.1.  The contractor shall develop and certify the Planar HUT, long sleeve, non-ORU TMG for a total of 252 hours in accordance with a NASA approved certification plan that adheres to the requirement outlined in the Data Requirement Description No. 13.  The Engineering Change Order will be approved by NASA on or before April 12, 1998.  The Certification Closure date will be on or before May 1, 1998.

Ref. SA 20


2.1.2.2.  The contractor shall revise the HUT procedures to prevent the use of "Ballnose" type hex head screw drivers during the installation or removal of the HUT PLSS and DCM captive screws.  Using "Ballnose" drivers can damage the Sublimator Inlet Water Tube causing a water leak. 

2.1.2..3.  The contractor shall complete the certification for the mounting brackets used to install the SAAMD onto the EMU and AAP.  The configuration change of the EMU and AAP shall be performed per the CCCD at KSC.  The contractor shall travel to KSC to support installation of the SAAMDs and brackets on the EMU and AAP for STS-90.

Ref. SA 27 

2.1.2.4

The contractor shall incorporate the thermal capabilities for the 4750 TMG into the 4000 Series Glove S/ADII, in accordance with the graph "4750 Glove Palm Certification Limits Radiation, Grasp, and High Pressure Grasp with and without Heating", which was developed and agreed upon by NASA, Lockheed, Hamilton Standard, and ILC (See Attachment A).

Certification Closure Date:  6/15/98.

Ref. SA 29
     
2.1.2.5 

The contractor shall certify and incorporate a new retention ring for the Planar HUT.  The ring will be the same as the original production retention ring P/N SV817711 with a material change to stainless steel for increased rigidity.  Thirty-two (32) pairs of retention rings will be delivered to allow retrofit of all Class I and Class III Planar HUTS.  The retention rings hold the arm assemblies in position during suit doffing.  In addition, they provide an interface between the crewmember and the scye bearing within the arm assembly.

Ref. SA 45


2.1.2.6

The contractor shall replace the DCM Lens Flange (EVC) and Push-To-Talk (PTT) nameplates to accommodate the new Space to Space EMU Radio (SSER).  The TMG Lens Flange patch and field modification of 9 hi-fi DCM mock-ups will also be revised.  

Description




Part Number

Quantity
Delivery Date

Push-to-Talk (PTT) Nameplates

SV771739-TBD

4

7/31/98

Lens Flange
(EVC) Nameplates

SV771729-TBD

4

7/31/98

TMG Patches



TBD



4

7/31/98

Push-to-Talk (PTT) Nameplates

SV771739-TBD

22

9/30/98

Lensflag (EVC) Nameplates

SV771729-TBD

22

9/30/98

TMG Patches



TBD



22

9/30/98

Certification Closure Date:  8/13/98

Ref. SA 50


2.1.2.7  

The contractor shall revise the Air-Lock combination purge valve drawing as corrective action for RDR B-EMU-105-A004.  This will correct the tolerance problems, which make it possible for interference to occur between the stem, spring seat, and the housing within the valve.  The PDA will be modified to incorporate PIA actuation requirements.

Ref. SA 51


2.1.2.8

The contractor shall revise the micrometeoroid and orbital debris requirement in affected specifications and S/ADs for EMU to provide cumulative probability of no penetration  < 0.91 for 2700 hours of EVA for a 10 year period starting with First Element Launch in the micrometeroid and orbital debris environment defined in SSP 30425.  Deliverables are: specification and S/AD ECOs by 10/16/98, Flights 2A and 2A.1 system level certification analysis EMUM by 6/18/98 and full certification analysis EMUM by 10/29/98.   This will provide single mission MMOD certification for ISS Assembly Flights 2A and 2A.1 and full MMOD certification for ISS Assembly flights 3A and subsequent.  The contractor will update the current micrometeoroid  environment from CSD-SH-028 to include the ISS micrometeoroid and orbital environment requirement contained in SSP-30425.  

-----------------------------------------------------------------------------------------------------------------

CR/DR:

TITLE:

H6817


ISS EMU MMOD CERTIFICATION

-----------------------------------------------------------------------------------------------------------------

CEI

Description



S/AD Part II (Specification) Number
PLSS

Baseline, Planar, ORU Planar
SV799100/2

SOP






SV799045/2

DCM

2000 Series



SV792294/2

CCC

2000 Series



SV792600/2

Battery






SV767789/2

Battery

2000 Series



SV819600/2









ILC S/AD Part II (Specification) Number

HUT

Pivoted



0102-10002

HUT

Planar




0102-110102

Arm

Enhanced



0103-110103

Arm

Enhanced/Heated


0103-110203

LTA

Enhanced



0104-110104

Hemet






0105-10005

Gloves

4000 Series



0106-19010

Gloves

Phase VI



0106-110106

Gloves

RPGH




0106-111723

EVVA






0108-10008

Cable

SSAPH,SEMU Heated Glove
0800-111983

Ref. SA 52


2.1.2.9

The contractor shall revise the SSA Maintenance Manual to clarify the installation and lubrication instructions for Enhanced SSA Static Seals to preclude build-up of old lubrication behind the seal lip; add requirements to the Limited Life Document to install new seals prior to each flight and restrict the operational life of installed seals to 4.5 months (137 days); and add a post-seal installation shuck test requirement to the FEMU-R-001. 

Ref. SA 54

2.1.2.10  

The contractor shall revise the operational shock (impact) requirement in affected specifications and S/ADs to reflect the increase in EMU/EVAs weight from 400 lbs to 725 lbs and to decrease impact velocity from 2.0 ft/sec to 1.6 ft/sec.  The degree of impact protection remains unchanged from current certification.  Deliverables are:  Specification and S/AD ECOs by 10/16/98, Flights 2A and 2A.1 system level certification analysis EMUM by 6/18/98 and full certification analysis EMUM by 9/1/98.  This effort provides single mission impact certification for ISS Assemblyu Flights 2A and 2A.1 and full certification for ISS Assembly Flights 3A and subsequent.

----------------------------------------------------------------------------------------------------------------

CR/DR:

TITLE:

H6815


ISS EMU IMPACT CERTIFICATION

CEI

Description



S/AD Part II (Specification) Number
PLSS

Baseline, Planar, ORU Planar
SV799100/2

SOP






SV799045/2

EEH






SV767690/2

CCC

2000 Series



SV792600/2

ILC S/AD Part II (Specification) Number
CCA






0101-10001

HUT

Pivoted



0102-10002

HUT

Planar




0102-110102

Arm

Enhanced



0103-110103

Arm

Enhanced/Heated


0103-110203

LTA

Enhanced



0104-110104

Helmet





0105-10005

Gloves
4000 Series



0106-19010

Gloves
Phase VI



0106-110106

Gloves
RPHG




0106-111723

LCVG






0107-10007

EVVA






0108-10008

IDB

Reusable



0110-10010

IDB

Disposable



0110-110110

Cable

SSAPH, SEMU Heated Glove
0800-111983

Ref. SA 55


2.1.2.11  

The contractor shall revise the CPPHSS document 0111-70022 to add clarification for handling polyester polyurethane bearing seals and controlled storage conditions.  This clarification allows for resealing of storage bags supplied with the polyurethane seals which will keep the shelf life of the seals intact.  

Ref. SA 61
   

2.1.2.12  

The contractor shall update the EMU documentation to accommodate the Updated EMU Design Loads  for launch and Increased Hang Weight from 285# to 310#.  The following documents are to be revised:

SVHS 7800 EMU Design and Performance Requirements Specifications

SVHS 7801 Environment Control Equipment, EMU, General Mechanical

Specification for Equipment

FMEA/CIL

SAR/HR

FEMU-R-001

27 S/ADs

Hamilton Standard (11)

PLSS (I100) SV799100/2

SOP (I200) SV799045/2

DCM (I300) SV792294/2

SCU (I400) SV767730/2

EEH (I440) SV767690/2

CCC (I480) SV767790/2

Battery (I490) SV767892 and SV819600/2

BTA (I491) SV792740/2

SCOF (I495) SV799099/2

AAP (I470) SV767680/2

ILC (16)

CCA (I101) 0101-10001

HUT (I102) 0102-10002 and 0102-110102

ARMS (I103) Left and Right 0103-10003 and 0103-110103

LTA (I104) 0104-10004 and 0104-110104

Helmet Assembly (I105) 0105-10005

Glove Assembly (I106) 0106-19010, 0106-111723 and 0106-110106

LCVG (I107) 0107-10007

EVVA (I108) 0108-10008

IDB (I110) 0110-10010 and DIDB 0110-110110

SEMU Cable 0800-111983

Delivery by October 30, 1998.

Ref. SA 62

2.1.2.13  

The contractor shall extend certification of the Space Suit Assembly Power Harness (SSAPH) 3 Volt system.  The contractor shall also update the FMEA/CIL to remove flight specific effectivities, ECO's, a Certification Report documenting the rationale for acceptability and submission of IPARS to address the electrical connector switch, electrical conductors and heater elements.  

Certification Closure date by 12/31/98

Ref. SA 159

The contractor shall extend certification of the Space Suit Assembly Power Harness (SSAPH) 

3 Volt system for STS-96 through STS-104, including STS-92 and STS-93 when RPHGs are manifested.

Certification Closure by 3/26/99.

Ref. SA 64



     2.1.2.14  

The contractor shall incorporate an Inductor P/N SV789696-2 (which has longer electrical studs) in the External Wiring Harness P/N SV774161.  The contractor shall also incorporate the new inductor into five additional I-385 O2/H2O Manifolds (S/N 006, 008, 009, 014, 015).

Certificate Closure Date by 7/30/98.

Ref. SA 67  

2.1.2.15  

The contractor shall integrate and certify the Space to Space Communication EMU Radio (SSER), Antenna, Cable, and Pad into the Short EMU (SEMU).  The SSER components will be certified by EV and delivered directly to BAO/FEPC.  SEMU level certification includes the antenna pad, installation of the SSER components on the SEMU for flight and the necessary alternations of the components by BAO/FEPC (velcro and standoffs) for proper installation on the SEMU.  The documents shall be revised to include SSER nomenclature and any certification/integration impacts.

The contractor shall also fabricate 15 antenna pads (12 BAO, 2 CTSD, 1 EV).  The pad will be installed in the PLSS TMG to makeup excess volume left by the older, larger antenna configuration.  This pad will be tracked to the SEMU configuration level.  This pad will not be required with the ORU TMG.  Delivery of 4 Class 1 pads to HSMS by 7/1/98.  The remaining 11 pads by 9/4/98.

Certification Closure Date by 8/13/98.

Ref. SA 69    

 

      2.1.2.16  

The contractor shall perform the following effort:  Manufacture the configuration 151/152 Harness Clamps and deliver as part of ORU PLSS production kits; upgrade the PLSS Mahogany Mockup and manufacture new ORU DCM Mockup for ILC Flight ORU TMG verification; New mission phase FMEA/CIL/SAR revisions incorporating ORU On-Orbit Changeout per ORU RID; Create new ORU/PLSS/DCM/Planar HUT upper and subassembly drawings to allow Boeing to track the ORU and Non-ORU PLSS, DCM, and Planar HUT Configurations, Incorporate the ORU TMG CDR RID #13 Harness alignment marks; and Create ORU MATCO database.  

Certification Closure Date by 10/31/98.

The contractor shall revise the following documents to reflect the changes affected by this CCBD:

-------------------------------------------------------------------------------------------------------------

CD/DR:


TITLE:

G6615R3


EMU-ORU CONFIGURATION REVISIONS 

-------------------------------------------------------------------------------------------------------------

SV799100-11-00
ORU Primary Life Support Subsystem

SV792294-08-00
ORU Display and Controls Module

SVHS7801

Space Shuttle Extravehicular Mobility Unit (EMU) System, General

SVHS7802

Environmental Control Equipment Mobility Unit, General Mechanical 

SV822071

Specification For Electronic Assembly, DCM

SV824131

Water Tank Assembly

SV824133

Shear Plate Asembly

SV767690

ORU EEH

SV822066

Manifold Assembly, Oxygen, Water

0111-710111
Enhanced Maintenance Manuel

SV824088

Harness Clamp

SV799045-00
Secondary Oxygen Pack

SV824051

Electrical Power Harness

SV824052

Electrical Signal Harness

0102-110102-03-02   Medium, ORU Planar HUT

0102-110102-03-03   Large, ORU Planar HUT

Ref. SA 72 

2.1.2.17 

Dual Mode Relief Valves
1.  The flight effectivity of Item 120 Dual Mode Relief Valve (785844-16) shall be 

flights STS-92, through STS-999, excluding 93, 94, 95 and 96.   

2.  Update Limited Life List to remove references to non-flight configurations.  Perform development testing and implement a revision to the Item 120 High Mode adjustment procedure (IPT) to provide improved re-seat pressure performance. 

3.  Delivery:  Testing and flight effectivity shall be completed by 9/30/98.

Ref. SA 71   

2.1.2.18  

X-Large Planar HUT

The contractor shall develop, fabricate, assemble, acceptance test,  and deliver five (5) Class I and two (2) Class III X-Large Planar HUTs.  The X-Large Planar HUT will have a forward positioned 16 inch Body Seal Closure and X-Large Arm opening.  Certifications will be performed by analysis and similarity to the current Medium and Large Planar HUTs.  Class I X-Large Planar HUTs will be manufactured in accordance with Specification/Assembly Drawing 0102-110102, and with all new hardware components.  The Class III X-Large Planar HUT units shall be manufactured in accordance with HSSSI EMU Procedure 041 for Class III Builds, and by utilizing both new hardware components and Government Furnished Equipment (GFE) hardware obtained from existing Class III Pivoted HUT units.  Class III HUTs are dedicated for Neutral Buoyancy Lab (NBL) use.  

Delivery:  X-Large Planar HUT deliveries shall be completed by 

September 15, 2000.

The first Class III X-Large Planar HUT will be delivered to NASA and the remaining Class III X-Large Planar HUT and all five (5) Class I X-Large Planar HUTs will be delivered to the United Space Alliance (USA) NAS9-20000 Contract.

 
Ref. SA 76



2.1.2.18


The contractor shall make changes to the following documents to reflect the changes affected by the implementation of a reduction in pre-flight EMU processing.  Significant features of this reduced processing approach, and how it relates to other EMU hardware activities, such as normal maintenance operations and configuration changes, are shown on Enclosure 1 "EMU Reduced Processing".  The ETA chamber run, as a prerequisite for flight, is now eliminated.  Enclosure 2 shows the "Flow of Major Test Assemblies". The contractor shall revise the following documents to reflect the changes affected by this CCBD as follows:  

Delivery by 9/29/98

-------------------------------------------------------------------------------------------------------------------------------

CD/DR:



TITLE:

H6863

-------------------------------------------------------------------------------------------------------------------------------

0101-10001 



CCA

0110-10010 



IDB

SV799100/2 



PLSS

SV792294/2 



DCM

SV799045/2 



SOP

Ref. SA 78   

2.1.2.19

The contractor shall implement RID003 which changes the failure mode of a crewmember not able to get a drink from a 3/3 criticality to a 2/2 criticality and implement RID008 which moves the drink bag valve position from the left to the right and adjust the restraint accordingly.  

The delivery schedule for the training units is revised from 7/28/98 to 4/9/99.

The delivery schedule for the flight units is revised from 7/28/98 to 6/11/99.

The certification closure date is revised from 7/31/98 to 4/9/99.

Ref. SA 79


2.1.2.20

The contractor shall extend the chronological maintenance intervals for the following SSA components to a minimum of 369 days:

HUT Shoulder Bearing Support Pivot 


P/N SV772302

Water Line and Vent Tube Assembly 


P/N 0102-82437-17

Water Line and Vent Tube Assembly


P/N 0102-82437-18

Water Line and Vent Tube Assembly


P/N 0102-82437-19

Water Line and Vent Tube Assembly


P/N 0102-82437-20

Water Line and Vent Tube Assembly


P/N 0102-82437-21

Water Line and Vent Tube Assembly


P/N 0102-82437-22

Water Line and Vent Tube Assembly


P/N 0102-82437-24

Water Line and Vent Tube Assembly


P/N 0102-82437-25

Water Line and Vent Tube Assembly


P/N 0102-82437-26

Water Line and Vent Tube Assembly


P/N 0102-82437-28

Toe Cap 






P/N 0104-211608

LCVG Vent Plenum Assembly 



P/N 0107-82568 (Torso Vent Duct)

LCVG Restraint 





P/N (0107-10007, Item 0107-










82968)

EVVA 







P/N 0108-10008-XX

EVVA Sun Visor S/A 




P/N 24153-1 and 24143

EVVA Protective Visor S/A 



P/N 23861-1 and 23861-2

EVVA Silicone Sponge Shim Pads 


P/N 23292

EVVA Silicone Sponge Shim Pads 


P/N 23304

EVVA Silicone Sponge Shim Pads 


P/N 23305

EVVA Silicone Sponge Shim Pads 


P/N 24330

EVVA Silicone Sponge Shim Pads 


P/N 24331

EVVA Silicone Sponge Shim Pads 


P/N 24332

Certification Closure date by:  11/13/98

Ref. SA 82       
2.1.2.21  
The contractor shall manufacture and deliver five (5) pairs of Space Suit Assembly Power Harness (SSAPH) abrasion sheath retrofit kits on or before 9/29/98 to support STS-88.  USA FCE/EVA will incorporate the SSAPH abrasion sheath on the STS-88 EMUs via Type A TPS, and ECOs will incorporate the SSAPH abrasion sheath to the Remote Powered Heated Glove (RPHG) Arm Assembly.

Two Mission certification closure date by 2/11/99.

Ref. SA 88

2.1.2.22

The contractor shall revise the flight effectivity on the EMU SSA Planar HUT TMG from "AA/Cert Closure by 9/30/98" to "AA/Single Mission (STS-88) by 10/2/98" and "Two Mission Cert Closure by 2/11/99".  The contractor shall also update the arm mobility, torque and range requirements in the Planar HUT and RPHG Arm S/ADs.

Ref. SA 89    

2.1.2.23

The contractor shall modify two (2) Class I (flight) LCVGs and two (2) Class III (training) LCVGs for use with the Phase VI and 4000 series gloves on STS-88.  The contractor shall also fabricate four (4) pairs each of teflon cuffs and Gore-Tex thumb donning loops, which will be delivered to JSC on DR and incorporated into the LCVGs.  Contractor shall prepare a Type “A” Temporary TPS and other necessary paperwork to incoporate the LCVG modifications at JSC and authorizes USA to transfer the subject LCVGs to CTSD for incorporation of these modifications via TPS.

Deliverables:

Memo addressing the LCVG modifications 

in use with the 4000 series gloves


Final Report by 10/1/98

Memo addressing the LCVG modification 


in use with the Phase VI gloves


Final Report by 10/7/98

          The above LCVG modification hardware

10/2/98

Ref. SA 90


2.1.2.24

The contractor shall prepare the EMU Phase-2 test plan, support resolution of test requirements definition and analysis of susceptibility above lab capacity )use of HSSSI test equipment).  Testing is to be conducted during the available NASA test window during the time period of October 12-23, 1998.  Phase-2 quick look report due   by 11/9/98.  Phase-2 data analysis report due by 12/23/98.

Ref. SA 115

2.1.2.26

The contractor is authorized to complete the EMU Power Harness Development & Non ORU Certification:

1.  Incorporate PDR Actions; Finalize Documentation; Purchase hardware & manufacture six (6) Hi-Fi Mockup Harnesses for fitcheck & crew evaluation, and future training use 

                DELIVERY BY 3/8/99

2.  Identify ORU TMG design changes; Fitcheck Harnesses

3.  Prepare paper & hardware for CDR; Conduct CDR

4.  Fabricate Certification Harnesses, Perform Certification Test & Certification Closure of Non-ORU Configuration

5.  Purchase hardware and fabricate ten (10) flight Harnesses

      DELIVERY BY (1) 7/14/99, (4) 9/3/99 & (5) 11/1/99



Power Harness Certification Closure by 10/29/99 (Ref. SA 202)
Ref. SA 119

2.1.2.27


The contractor is authorized to revise the Planar HUT S/AD Part II and Enhanced PDA to increase the temperature range from 60 degrees F + 5 degrees F to 90 degrees F maximum.  This change is part of the corrective action for RDR I-EMU-102-A008, which documents that HUT PH017 exceeded the water circuit pressure drop requirement when PDA testing was cut short to maintain the water temperature within the spec limits.  Heat from the test stand water circulation pump caused the water temperature to exceed specifications before all the trapped air was purged from the lines resulting in a high pressure drop.  Additionally, the PDA will be changed to provide allowances to purge the trapped air bubbles from the circuit before measuring the pressure drop.  The increased temperature range and provisions during PDA testing to purge the water lines will prevent recurrence of the failure.

Certification Closure by 3/15/99

Ref. SA 123
2.1.2.28


The contractor is authorized the incorporation of SV787933-5 (Mode Selector Switch Knob) to the DCM.  This Mode Selector Switch Knob (SV787933-5) will have "COMM" marked lengthwise for the Space to Space EMU Radio (SSER).  The TMG patch (SV771987) will have "COMM" removed for SSER flights.  

Certification Closure by 2/11/99

Ref. SA 124
2.1.2.29


The contractor shall revise the flight effectivity for the EMU SSAPH Abrasion Sheath Authorization from "XF:STS-88 through STS-101, excluding STS-93 and STS-95" to "XF: STS-96 and subsequent, including STS-92 when RPHG Arm Assemblies (P/N 0103-112103) are flown."  The contractor shall deliver 10 pairs of SSAPH abrasion sheath retrofit kits by 2/11/99 for STS-96.  Additionally, the contractor shall deliver 28 pairs of abrasion sheaths by 3/31/99 for subsequent RPHG (non-ORU) flights.  Delivery of the 38 pairs total of sheaths includes 30 pairs to USA to support flight andn training and 8 pairs to CTSD for chamber support.  

Certification Closure by 2/11/99

Ref. SA 126
2.1.2.30

The contractor is authorized to modify the Waist TMG pattern and the zipper on the Waist Restraint to resolve the tight fit of the Waist TMG caused by the larger Adjustable Brackets.  Changes are also necessary, to the bracket housings, in order to make the two sleeves a common length.  

Certification Closure by 9/2/99 (for STS-97 (4A) with Full Certification Closure by 11/3/99


Ref. SA 130
2.1.2.31

The contractor is authorized to incorporate an alternate DCM Mode Selector Switch (SV826125-1) in order to provide sufficient inventory of DCM switches.  The original DCM Rotary Switch design from previous supplier Armtec Industries is being replaced with a switch manufactured by Applied Resources Corporation.  The design is based on a previously certified Shuttle Switch ME 452-0093.  Changes to that design include replacement of Nitrile O-rings with EPR and nylon bushings with Rulon, which complies with present EMU requirements.  The DCM S/AD shall also be modified to allow the increase in contact resistance from 30 milliohms to 60 millohms to meet current vendor requirements.  

Certification closure by 9/30/99.

Ref. SA 131

2.1.2.32

The contractor is authorized to incorporate an alternate Push to Talk Switch (SV767794-2), FAN/CLIV Switch (SV771887-3), Feedwater Switch (SV767795-3), and the Caution Warning System Switch (SV767792-2) for the DCM that will provide sufficient inventory of DCM switches.  The original DCM toggle switch design from previous supplier, Armtec Industries was bought by Applied Resources Corporation (ARC).  The Armtec Industried design has been maintained in the ARC designs.  The DCM S/AD shall also be modified to allow the increase in contact resistance from 30 milliohms to 60 milliohms to meet current vendor requirements.  Vibration, leakage, and temperature certification test shall also be performed.  SVHS7818, SVHS7816, SVHS7810, and SVHS7815 (procurement specifications) will be combined and replaced by SVHS148542 due to their similarity.

Certification closure by 9/30/99.


Ref. SA 164


In order to procure tha alternate DCM toggle switches to the latest specification, the procurement specification SVHS7815 shall be replaced with SVHS 10114.


Certification closure by 9/30/99.


Ref. SA 134

2.1.2.33

The contractor is authorized to certify, implement, and fabricate the static seals used in the Enhanced Sizing Rings, Fabric Attachment Rings, Arm Bearings, and associated test fixtures.  The initial seal requirement is for STS-98 (5A) with a delivery date of 11/05/99 for flight seals.  Seal quantities are as follows, which includes seals for test fixtures:  This meets the requirement to outfit the USC (FCE) EMU processor with the initial lay-in of inventory as follows:

Initial Due to   STS–102 Seals  STS-100 Seals   Balance to     Balance to  Balance to 

FCE-EVA
    to FCE-EVA
     to FCE-EVA
      FCE-EVA       CTSD         ILC Dover   Total

11/05/99
    by 12/17/99
     by 01/21/00
      by 2/28/00      by 2/28/00  by 2/28/00   Qty.

Arm (ref. 25570)     20 each
    12 each
     12 each
      66 each
   16 each      14 each   140 each

Thigh (ref. 25410)   20 each
    12 each
     12 each
      82 each
   24 each      10 each   160 each

Boot (ref. 25417)    20 each
    12 each
     12 each
    200 each
   32 each      14 each   290 each

(Ref. SA 140)
2.1.2.34  


The contractor is directed to incorporate screw length changes at three locations, total, in the leg and boot assemblies as well as the incorporation of thicker washers in four locations.    

	Bracket
	Screw
	FROM:
	
	TO:
	

	
	Location 
	Current Screw
	Current Washer
	Proposed Screw
	Proposed Washer

	Upper Leg
	Inner
	NAS1101E06-10
	N/A
	no change required
	N/A

	
	Outer
	NAS1101E06-10
	N/A
	NAS1101E06-9
	N/A

	Lower Leg
	Inner
	NAS1101E04-10
	NAS620C4L
	NAS1101E04-11
	NAS620C4

	
	Outer
	NAS1101E04-10
	NAS620C4L
	no change required
	NAS620C4

	Upper Boot
	Inner
	NAS1101E04-12
	NAS620C4L
	NAS1101E04-11
	NAS620C4

	
	Outer
	NAS1101E04-10
	NAS620CAL
	no change required
	NAS620C4


Also the contractor is directed to incorporate this change by temporary Type A TPS and use in manned ground operations in advance of the released ECO, Mod Kit, or certification closure.  Approval of ECO’s and certification closure will occur prior to the STS-96 EVA FRR (currently scheduled for 4/22/99).  The incorporation of this change will result in the following Part No. changes:







From:



To:

Enhanced Boot Assembly

Large (old bladder cloth)

0104-210895-09/10

0104-210895-17/18
Small (old bladder cloth)

0104-210895-11/12

0104-210895-19/20

Large (new bladder cloth)
0104-210895-13/14

0104-210895-21/22

Small (new bladder cloth)

0104-210895-15/16

0104-210895-23/24

Enhanced Leg Assembly

(old bladder cloth)

0104-210575-03

0104-210575-05

(new bladder cloth)

0104-210575-04

0104-210575-06

The following is the delivery schedule for washers and screws:  

	
	Previously Delivered to JSC
	Quantity Needed for STS-96
	Quantity Needed for STS-93
	Balance to FCE-EVA by 5/28/99
	Quantity to CTSD by 5/28/99
	Quantity to ILC Dover by 5/28/99
	TOTAL

	NAS620C4, Washer
	64*
	192
	96
	1462
	250
	100
	2100

	NAS1101E06-09,Screw
	164
	32
	16
	452
	100
	100
	700

	NAS1101E04-00,Screw
	164
	64
	32
	804
	100
	100
	1100


*The balance of the 224 Washers needed for STS-96 and STS-93 to be delivered by 3/22/99.

Certification Closure Date by 4/20/99.  

(Ref. SA 143)
2.1.2. 35  

The contractor is directed to modify the Maintenance Manuals to revise the torque values by incorporating the findings as shown in Attachment I.

(Ref. SA 144)

2.1.2.36

The contractor is directed to replace twenty-five (25) Multiple Connector screws and increase the torque value of the installed screws as directed in the attached Table 1.  The current 300 series stainless steel screws yield a strength of 25 ksi minimum and will be replaced with A286 screws which yield a strength of 107 ksi minimum.  The status of the Multiple Connectors is located in the attached Table 2.

(Ref. SA 147)

2.1.2.37

The contractor is directed to implement the GSFC HST requirements for thermal vacuum bake-out for seven (7) pairs of EMU Glove TMGs for use on Hubble Mission HST03A.  Of these, three (3) pairs of configuration 0106-211768 TMGs will be sent to ILC Dover by 4/16/99 for removal of heaters, shipped to JSC for thermal vacuum bake-out and returned to ILC Dover by 5/28/99 for re-installation of heaters.  The other four (4) pairs must first be exposed to thermal vacuum bake-out at JSC prior to being sent to ILC Dover by 4/30/99 for modification.  These four (4) pairs of TMGs are also authorized to be modified for use on Hubble Mission HST03A as follows:  Three (3) pairs of configuration 0106-811211 TMGs and one (1) pair of configuration 0106-811852 TMGs will be modified to the approved 0106-211768 configuration.  The contractor shall also modify one (1) additional pair of glove TMGs from configuration 0106-811211 to 0106-211768, this pair will be sent to ILC Dover by 4/16/99.  This particular pair of TMGs does not require bake-out.

Delivery date shall be by 7/2/99.

(Ref. SA 151)

2.1.2.39

Due to material obsolescence, the contractor shall change the terminal plate from aluminum to epoxy fiberglass in the Volume Control Potentiometer (SV767784-2) and the Display Intensity Control Potentiometer (SV767785-2) for the DCM, which will provide sufficient inventory of the DCM Potentiometers.

Certification Closure by 9/30/99.

Ref. SA 199

The contractor is directed to utilize the Waiver WVR 10880 in Attachment A.  This waiver allows the use of DCM Potentiometers SV767784-2 (I-360) and SV767785-2 (I-361) that do not meet the requirements of NHB5300.4.  This waiver allows the use of acid based flux, excess wire turns around the turrets, and excessive clearance between insulation and turret.  

Ref. SA 154

2.1.2.40

The Contractor shall incorporate new DCM Nameplates

Description




Part Number

Quantity
Delivery Date
Caution Warning System Nameplate
SV771741-4

26 each
10/15/99*

Push-to-talk Nameplates


SV771739-3

26 each
10/15/99*

The changes accommodate the functions of the Space to Space EMU Radio (SSER) and Caution Warning System (CWS).  

Certification Closure date by 8/29/99

*nameplates will be provided to the field to support STS-92 and subsequent flights

Ref. SA 156

2.1.2.41

ITEM




Requirement






Microswitch 



Add to the Limited Life List for 



P/N SV771842


replacement after 15 years of 

service as a component of the 

Vent Flow Sensor.

PLSS S/AD & FEMU-R-001

PIA insulation resistance test shall
 

for the Check Valve/Vent 

be added.  A Service Instructions will be provided for 
 

Flow Sensor, P/N SV771836
this test. Every 2 years this
 test will be











Performed at USA.

Vent Flow Sensors


Acceptable for flight use with 



S/Ns 003, 004, 007,


the recommended 2 year I.R. 

008, 009, &019


inspection


Ref. SA 158

2.1.2.42
The contractor is directed to remove the Limited Life constraint on the LCVG that requires a preflight inspection of the cuff.  

Certification Closure Date by 11/4/99

Ref. SA 157

2.1.2.43

The certification dates for the following documents shall be extended to accommodate the ORU, Advanced Battery, and Metox integration which will be certified with the ORU TMG that incorporates the Power Harness:

ORU Certification EMUM by 4/27/00

ORU EC/ECO Certification, to support STS-100 (6A), by 3/29/00 

Appendix A SVHS7800 Certification EMUM by 5/25/00

Appendix A SVHS7800 EC, to support STS-104 (7A), by 4/26/00

Ref. SA 167

2.1.2.44

The contractor shall perform the material compatibility testing and evaluation necessary to certify the use of antimicrobial coating TCHDE for Space Station activities. 

Certification Closure by 1/11/00

Ref. SA 170

2.1.2.45

The contractor shall perform the following activities on the Phase VI Glove restraint for the redesign and full certification as follows:  

(1)  Perform Non-recurring and testing activities (including one 458 hour DVT) associated with the implementation of corrective action to RDR J-EMU-106--019 by implementing edgelock, pleat redesign, and knuckle easement changes; (2) implementation of additional modifications beyond corrective action required for RDR J-EMU-106--019 by changing the certification test requirement from 50 EVA certification to 25 EVA certification, developing a post EVA TMG inspection procedure for use on-orbit, changing the certification cycle test profile, changing the palm bar strap attachment, changing the middle secondaries, creating a new certification test plan, and incorporating new bladder cloth in the Glove Flange; (3)  retrofit the existing Gloves; (4) conduct a delta CDR; (5) restart the one certification test program from the beginning; and (6) allow 63 hour certification.

63 Hour Certification Closure by 9/28/99

25 EVA Certification Closure by 12/22/99

Ref. SA 198
The contractor shall perform the following activities on the Phase VI Glove for the redesign and full certification as follows:

1. Install teflon liner into bladder, flocking of bladder to flange, and turn restraint flange seam allowance away from bladder. 

2.
Revise the whipstitching method used for ORU bracket attachment, apply a second coat of edgelocking to three high wear seams, transition of index finger base panel seam allowance from 5/32" to 7/32", and revise manufacturing process to improve bladder anchor tape bond strength consistency.  

2.  Retrofit of existing gloves to incorporate design changes.

3.  Modify the Predelivery Delivery Acceptance document to remove Manned Pressurized Time from gloves upon delivery and to exclude TMGs from break-in cycling.

4.  Modify Acceptance Data Package to document that the six-hour break-in requirement is satisfied prior to delivery and the start of Manned Pressurized Time tracking.

Ref. SA 171

2.1.2.46



The contractor shall modify one pair of 4750 TMGs (S/N 083) from the 0106-811211-01/02 configuration to the 0106-211768-05/0-6 configuration.

Delivery date, to meet STS-92, by 12/16/99

Ref. SA 177 & R1

2.1.2.47

The contractor shall newly design screw and nut , use as part of the mounting of the Lower Relief Valve Tube (LRVT), to the Item 115 Shear Plate.  The LRVT has a slotted tab that is attached to the Shear Plate, by means of a screw and nut, with a standard NAS620 washer.  The washer is not large enough to fully capture the tab in all conditions, which can allow the tab to slip out from under the washer due to handling from installation and removal of the SOP from the Shear Plate.  This condition was documented in RDR B-EMU-115-A004.  An oversized washer will be incorporated to ensure that the tab is fully captured.  

Certification closure by 12/23/99.

Delivery of 25 flight screw and nut kits shall be by 2/16/00.
Ref. SA 178

2.1.2.48

The contractor shall modify the Baseline Maintenance Manual 0111-70024 and the EMU system level certification memorandum to include the acceptable alternate valsalva devices, which will be provided by Avitar Technologies.

Ref. SA 180

2.1.2.49

The contractor shall produce and delivery the following EMU Power Harness configurations as follows: 






Delivery
Cum Totals


L-90

L-270

SEMU HARNESSES

Dates

(By Date)
Flight

Req’mt
Req’mt

Mfg 5 SEMU Harnesses
11/26/99
5 SEMU
4A

12/24/99
  6/28/99*

Mfg 4 SEMU Harnesses
1/20/00
9 SEMU
5A

  1/21/00
  7/26/99*

Mfg 11 SEMU Harnesses
3/30/00
20 SEMU
5A.1

  3/31/00
  10/2/99*

Mfg 11 SEMU Harnesses
6/5/00

31 SEMU
6A

  4/28/00
10/31/99*

Mfg 3 SEMU Harnesses
7/25/00
34 SEMU
7A

  5/24/00
11/28/99

LAA HARNESSES

Mfg 5 LAA(pr) Harnesses
11/26/99
5 LAA

4A

12/24/99
  6/28/99*

Mfg 4 LAA(pr) Harnesses
1/20/00
9 LAA

5A

  1/21/00
  7/26/99*

Mfg 3 LAA(pr) Harnesses
3/30/00
12 LAA
5A.1

  3/31/00
  10/2/99*

Mfg 8 LAA(pr) Harnesses
4/14/00
20 LAA


Mfg 11 LAA(pr) Harnesses
7/30/00
31 LAA
6A

  4/28/00
10/31/99*

Mfg 11 LAA(pr) Harnesses
9/19/00
42 LAA
7A

  5/24/00
11/28/99

Mfg 11 LAA(pr) Harnesses
11/1/00
53 LAA
7A.1

  8/30/00
    3/3/00

Mfg 11 LAA(pr) Harnesses
12/18/00
64 LAA

Mfg 11 LAA(pr) Harnesses
1/30/01
75 LAA
8A

12/29/00
   7/2/00

Mfg 11 LAA(pr) Harnesses
3/12/01
86 LAA

Mfg 11 LAA(pr) Harnesses
4/16/01
97 LAA

EMU POWER HARNESSES

Mfg 6 EMU Power Harnesses**
  ***3/8/99
6 EMU PH






DELETED PER SA 227

Mfg 4 EMU Power Harnesses**
  ***11/29/99
10 EMU PH
4A
12/24/99
  6/28/99







(Ref. SA 202)

Mfg 5 EMU Power Harnesses**
***12/30/99
15 EMU PH
5A
  1/21/00
  7/26/99







(Ref. SA 202)

Mfg 3 EMU Power Harnesses
    2/11/00
18 EMU PH
5A.1
  3/31/00
  10/2/99

Mfg 3 EMU Power Harnesses
    3/24/00
21 EMU PH
6A
  4/28/00
10/31/99

Mfg 3 EMU Power Harnesses
      5/5/00
24 EMU PH
7A
  5/24/00
11/28/99

Mfg 2 EMU Power Harnesses
      6/2/00
26 EMU PH
7A.1
  8/30/00
    3/3/00

Ref. SA 227

Description (PN SHG13101723-302)


QTY


Delivery 














Date

Class I Certification EMU Power Harness for CTSD
1


2/28/00*

Class I EMU Power Harness for USA


4


2/28/00**

Class I EMU Power Harness for USA


5


2/8/00

Class III EMU Power Harness for HSWL/CTSD 

1


2/11/00

for the High Fidelity ORU Mockup


Class I EMU Power Harness for USA


2


2/11/00

Class I EMU Power Harness for CTSD


1


3/24/00

Class III EMU Power Harness for USA


2


3/24/00

Class I EMU Power Harness for USA


3


5/5/00

Class I EMU Power Harness for USA


2


6/2/00

*Certification Unit previously built as SHG13101723-301 

This item will be reconfigured and completed as SHG13101723-302 per the date above.

**Previously delivered as SHG13101723-301 

These Items will be reconfigured and redelivered as SHG13101723-302 per the delivery dates above.


*4A, 5A, 5A.1 & 6A Six (6) Training SEMU & LAA (pr) Harnesses, CTSD modified 3-Volt configurations and supplied to USA

** Nine (9) Flight and six (6) Training EMU Power Harnesses mfg’d under Base CCBD

***4A, 5A, & 5A.1 Delivery Dates from Base CCBD

Ref. SA 182
2.1.2.50

The contractor shall revise the Planar HUT S/AD Part 1 and Enhanced Maintenance Manual to create a new configuration that changes the installation procedure for the retention ring screw to prevent galling and breakage of the screw.  Revisions to the documents include requirements for adding Krytox lubricant to the threads, controlling the running torque, lowering the final torque, and providing a procedure to lower the running torque if it is above specification.  Also correct Retention Ring Screw part number typographical error and erroneous callout for thread lock compound and primer in the Enhanced Maintenance Manual and S/AD part 1.

Certification Closure by 10/29/99


Ref. SA 200

2.1.2.51

The contractor shall certify and incorporate clear Krylon for use as an acceptable alternate topcoat on removable SSA component labels.  The above change requires updates to the Enhanced Maintenance Manual (0111-710111), Baseline Maintenance Manual (0111-70024) and the Material Data Sheets.  Acceptability for use Memo will be submitted by 10/15/99 to address flights that launch prior to the scheduled approval of the EC.

Certification by 1/31/00 


(Ref. SA 205)


2.1.2.52  Certification of Manufacturing Process Containers and Implementing of EMU SSA Visor Storage

The Contractor is directed to identify and certify an alternate storage container, process a Class I ECO to the CPPHSS to implement the change, and provide certification for the existing manufacturing process containers (P/N 10254) for use as an approved shipping container.  Also, the Contractor is authorized for future inventories of visors to be stored in alternate storage containers on DR until alternate visor storage containers are certified.

Certification closure by 3/7/00


(Ref. SA 208)


2.1.2.53  EMU SSA IDB TEAR CORRECTIVE ACTION

The Contractor is directed to revise the the Maintenance Manual as follows:

1.  Revise the Quadrennial Inspection Procedure listed in the Maintenance Manual from reactivating the adhesive with MEK to reactivate velcro adhesive using urethane adhesive, UR1087.
2.  Add a provision to the Maintenance Manual to re-apply primer if the primer/adhesive totally debonds from the fastner tape.

The Quadrennial Inspection and internal Work Instruction procedures will be revised to include cautionary notes to advise of the adverse effects of MEK on the IDB bladder material.  Also, the Contractor is directed to revise the FEMU-R-001 (EMU Processing and Constraints Document) to incorporate new procedures to include increased inspections of IDBs prior to flight.  


(Ref. SA 216)
2.1.2.54 REDESIGN INLET FILTER FOR ITEM 146

The Contractor is directed to redesign Item 146 Inlet Filter to incorporate a filter size of 25-micron (0.001") max in place of the existing 141-micron filter.  Also the Contractor shall deliver eighteen (18) new 25-micron max filters on or before 7/19/00.  These filters will be used to retrofit the Item 146 fleet (which will be performed by USA).


Ref.: SA 348


H6975R1 EMU LSS Redesign Inlet Filter For Item 146 

The contractor is directed to delete the Incorporation of the 25-micron filter into the Item 146 Positive Pressure Relief Valve.


(Ref. SA 220)

2.1.2.55  EMU SSA CPV BINDING CORRECTIVE ACTION


The Contractor is directed to process a Class I ECO to the Maintenance Manual (0111-70024) to add a step which re-applies lubrication to the sliding surfaces of the CPV.

Ref. SA 223

2.1.2.56
 EMU SSA MULTIPLE WATER CONNECTOR (MWC) 369 DAY SERVICE INTERVAL

The Contractor is directed to certify and implement a revision to the Hard Upper Torso (HUT) and Liquid Cooling and Ventilation Garment (LCVG) service/replacement descriptions in the Limited Life Items List (LLIL)  from "once every 6 months and prior to each flight" to "Prior to each flight and 369 days".  In addition, the contractor shall create a flight procedure to supply a functional work-around in the event the HUT Multiple Water Connector experiences leakage when de-mated.  Additionally, the contractor shall (1) revise Multiple Water Connector Cover ("Jumper Loop"), P/N 0102-89931, usage to allow it to be flown as a separate item for contingency use and (2) revise existing HUT and LCVG Limited Life Items List references from 370 days to 369 days to match current ISS requirements. 

Certification by 3/23/00

As a result of the above change the contractor is directed to revise the following documents:

FMEA/CIL

S/AD

Operations and Maintenance Instructions (OMI)

Limited Life Items List, EMU1-19-001

Ref. SA 226

2.1.2.57 ADDITION OF A LIGHTS AND CAMERA WEIGHT LIMIT TO THE HELMET/EVVA INTERFACE CONTROL DOCUMENT (ICD)

The Contractor is directed to add a 20-lb maximum weight limit, Center of Gravity and engagement force limit to ICD-HSD-4-0002-01-6 to incorporate the new Lights and Camera Assembly.  In addition, the Contractor shall provide a certification by analysis addressing the Light and Camera to Helmet/EVVA interface.  Also, the Contractor is directed to add requirements to the FEMU-R-001 to minimize the effects of 1G evaluations on the Helmet/EVVA Assembly.

Certification by analysis memo by 4/10/00

As a result of the above change the contractor is directed to revise the following documents:

S/AD Part II 0108-10008

FEMU-R-001

ICD-HSD-4-0002-01-6



Ref. SA 234

2.1.2.58  EMU-LSS:  Revise Post Cure on I-146 Positive Pressure Relief Valve Poppet Seal and Perform Certification 

The Contractor is directed to incorporate a revised cure for the I-146 Positive Pressure Relief Valve Poppet Seal (1hour @ 250 degrees F/1 hour at 300 F/1 hour @350F and 16 hours @400F).  The valve assembly will see 7 days @ 150 degrees F thermal conditioning prior to acceptance test.  Thermal conditioning will minimize the amount of compression set that will occur over the service life of the relief valve after it is delivered for flight service.  To satisfy 369 days certification of this new configuration one flight valve will be subjected to 24 days @ 150 degrees F and then run through a full acceptance test.  These changes will only apply to SV787036-10 and subsequent configuration valves.  Item 146, S/N 146 has been delivered on PLSS 1018 as a -10 configuration, however, all the above changes were incorporated.  It will be re-identified per Service Instruction SI-EMU1-437.

The Contractor will also perform the following to all Item 146 Positive Pressure Relief Valves prior to shipment:

1.  Removal of the inlet screen and visually inspect upstream side of poppet seal for contamination.   Clean valve if required.

2.  Perform crack/flow/reseat verification testing.

Deliverables:

Description






QTY

Delivery Date

Positive Pressure Relief Valves (SV787036)

6

5/9/00

3 6/1/00

3 7/5/00

2

8/2/00


Ref. SA 240

2.1.2.59  

The Contractor is directed to perform the following activities:

a. Add the DCM Multiple Connector to the Limited Life List.  The Limited Life List shall include an inspection and cleaning operations that will be performed by USA every four years.

b. The following are deliverables (Table 1) to support replacement hardware in the 7 DCMs (in Table 2 below):

Table 1

	Part Name & P/N
	Qty 
	Delivery date
	Comments

	Multiple Connector Bases

P/N 22486
	5
	12/21/00
	These will support replacement of 5 bases if required during disassembly/inspection procedures

	Water Poppets
	10
	12/21/00
	2 water poppets per assembly to be replaced as required during disassembly/inspection procedures

	Filters P/N 24162
	7
	8/3/00
	1 filter per assembly to be replaced as required during disassembly/inspection procedures

	O'seals P/Ns 6102-1, 6108-1, 6110-1, 6017-1
	56 (8 per base)
	8/3/00
	O'seals to be replaced as required during disassembly/inspection procedures

	Inspection / Cleaning Procedure
	1
	7/27/00
	Service Instruction SI-EMU-424 will perform inspection/ cleaning procedures


c. Develop inspection / cleaning criteria by evaluating non-flight multiple connector hardware for contamination.  Service Instruction SI-EMU-424 will provide direction to implement the refurbishment at scheduled maintenance when hardware/documentation is available. The table below will take precedence over the Limited Life List requirements for the following seven multiple connectors.

Table 2 

	DCM Multiple Connector I-330 S/N
	M/C Birth Date
	Manifold S/N
	Est. Refurbishment Date
	Refurbishment will be performed by USA (Location)

	162
	2/25/94
	014
	1/01
	USA / JSC

	164
	2/11/94
	015
	1/01
	USA / JSC

	166
	3/14/94
	008
	1/01
	USA / JSC

	167
	9/1/94
	006
	1/01
	USA / JSC

	169
	9/1/94
	009
	1/01
	USA / JSC

	172
	3/23/98
	003
	1/01
	USA / JSC

	177
	5/6/98
	007
	1/01
	USA / JSC



Ref. SA 237

2.1.2.60  EMU SSA Flight Cover Multiple Water Connector (FCMWC) Pin Fall-Out 

The Contractor is directed to provide documentation for the removal of pins from the Three Hose Clamp on all FCMWCs.  The removal of pins will be performed by USA or CTSD.  The FCMWCs will be reidentified to a new part number (0102-89931). The following items will be updated to include the new configuration:



Baseline Maintenance Manual, 0111-70024



Enhanced Maintenance Manual, 0111-710111



S/AD Part 1 for the Pivoted and Planar HUT 

A Modification Kit  (paper only / hardware not applicable) will be created to perform the pin removal at JSC by 10/02/00. 

Certification by 9/12/00

Ref.SA 245

2.1.2.62 Certification of ISS Barcode labels for  Metox & EMU Softgoods

The contractor is authorized to perform the following tasks in order to define the ISS barcode label requirements for Metox and EMU softgoods:

a. Procure & test barcode labels from Metalphoto to determine their suitability for use with the Metox Canister

b. Assess the impacts of barcode labels on the EMU

c. Certify (by Analysis) a barcode for use with EMU softgoods and Metox Canister

d. Generate installation procedures with location images

e. Generate FEMU-R-001 changes to implement barcode labels for flight and training H/W (Rev 1 to this CCBD will incorporate the FEMU-R changes)

f. Update the S/ADs to acknowledge the presence of EMU barcode labels

The deliverables are as follows:

Description:



Quantity:


Delivery to USA by :

Class I XHT Barcode Labels
    150 each


October 20, 2000

Class III XHT Barcode Labels
     25
each


October 20, 2000

As a result of the above changes, the contractor is directed to revise the following documents:


S/AD(Specification Assembly Drawing)


FEMU-R updates will be provided with revision one of the CCBD.

Certification date by October 19, 2000.

Ref. SA 246

2.1.2.63 EMU Servicing Kit Design, Fabrication and Certification

The contractor is authorized to design an EMU Servicing Kit that incorporates the existing EMU Maintenance, Preparation, Biomed Kit's supplies with additional quantities of the supplies to support the 12 EVA requirement for International Space Station (ISS). In addition to the quantities referenced below, the contractor is required to certify both, the Servicing Kit and its contents, for use onboard the shuttle and ISS. 

The deliverables are as follows:

Description:



Quantity:

Delivery Date Due:

Prototype(To support 5A.1 Crew)
      1


12 Jun. 2000

Servicing Kits Class III

      3


23 Aug. 2000

Servicing Kits Class I 

      8


15 Nov. 2000

As a result of the above change the contractor is directed to revise the following documents:


S/AD(Specification Assembly Drawing)


SEG Drawing


FEMU-R-001 updates will be provided with revision one of the CCBD.


Certification date is September 7, 2000.

Ref. SA 315 &

Ref. CCO 236

EMU Small Planar HUT, Small Arms, Canted Waist, Extra Small Short LCVG, BSI & EVVA & Upper Arms & Small Arm Bearing

The contractor shall complete the following HUT development activities: 

a. Complete Small Planar HUT Preliminary CATIA foam model design and structural design analysis

b. Create and deliver a preliminary requirements document by 3/15/00

c. Generate a Small Planar HUT certification matrix 

d. Conduct a Preliminary Design Review (PDR) of the Small HUT at JSC by 5/31/00

e. Complete Small EMU Preliminary design of the canted waist, extra small short LCVG, BSI and EVVA Knob.

f. Create and deliver a preliminary requirements document by 5/25/00

g. Generate a small arm, canted waist, extra small short LCVG, BSI and EVVA certification matrix 

h. Conduct a Preliminary Design Review (PDR) of the Small EMU Hardware at JSC by 5/25/00

i. Deliver five (5) pairs of Prototype Lower Arms (P/N TBD) by 4/30/00

j. Complete Small EMU Preliminary design of the upper arm, small arm bearing and small arm.

k. Create and deliver a preliminary requirements document by 7/27/00

l. Generate an upper arm, small arm bearing and small arm certification matrix 

m. Conduct a Preliminary Design Review (PDR) of the upper arm, small arm bearing, and small arm at JSC by 7/27/00

n. Deliver three (3) pairs of Prototype Upper Arms (P/N TBD) by 4/30/00

o. Perform task board fitchecks at JSC to evaluate the three (3) pairs of upper arms

The contractor shall also modify two (2) pairs previously manufactured prototype upper arms to implement changes from field evaluation results of the Torroidal & Wedge Designs, and fabricate one (1) pair of shortened Hybrid Arms. “

Ref. CCO 294


Small EMU SSA Development and Certification Program

The contractor is directed to initiate the detail design and analysis of Upper and Lower Arms, Canted Waist, LCVG, intermediate size boot sizing insert and EVVA Visor knobs.  Fabricate Development and Test (DVT) components, which are built to a higher standard than the prototypes and incorporating any changes identified during manufacturing.  DVT components are then used to do development testing to establish the life of the component and ensure that the flight hardware will meet certification requirements.  Support 1-g crew fitchecks.  Support Neutral Buoyancy Lab (NBL) runs with DVT gear and with the first set of training hardware.  Generate and conduct CDR, including RID review and closure.  Fabricate Certification components and conduct cycle certification of Upper and Lower Arms, Small Arm Bearing, and Canted Waist.  Prepare production documentation, produce one set of each component (to be used for training), support SMART review, define standard inspection criteria for new bladder and issue man-rating memo for NBL Runs.


Ref. CCO 295


Small HUT Development

The contractor is directed to initiate the Small Planar HUT CATIA design; Structural/Design Analysis; Fabricate HTS foams: Upgrade Prototype HUT; Complete Small HUT TMG Design; Conduct CDR; Complete Class III Drawings; Manufacture Ext/Int HUT SLAs; Design & fabricate HUT Tubes/Ducts/Shields/Covers & Tooling; Complete Class I drawings; Manufacture 1st Class III HUT; and complete certification.   

Per SA 256:

2.1.2.65:  EMU LSS and SSA MPLM Stowage of IEU and Select SSA Items

The contractor is directed to review, evaluate and certify that the following list of equipment are acceptable for being stowed and launched within the Multi-Purpose Logistics Module (MPLM).  The following components shall be certified to the requirements stated on pages 7-15 of this supplemental agreement. 

*Table 1:




   Part Number:

1. Umbilical, EMU ISS 


SV819500/2 (dry only)

2. Arm Assembly 



0103-110103

3. Lower Torso Assembly 


0104-110104

4. LTA Donning Handles


AL9857 & AL9858

5. Disposable In-Suit Drink Bag

0110-110110 (dry only)

6. Boot Sizing Inserts



0104-212080

7. Phase VI Gloves



0106-110106

8. CCA





0101-10001

9. Adjustable Thermal Mittens

0106-811540

10. LCVG




0107-10007 (dry only)

11. Arm and Leg Sizing Ring Kits

SJD13101714 & SJD13101716

12. HUT MWC Jumper Loop 

0102-89931 (dry only)

13. Thermal Slippers


0107-811820

14. Maximum Absorbency Garment
SED13101720

15. Comfort Gloves



0106-84906

16. Spectra Comfort Gloves

ST91G3045

17. Sock Liners



ST17C3309

*NOTES:  


-

The vacuum requirement for MPLM will not be addressed for offgassing and; therefore, no testing at White Sands is required for this condition.


-
If the MPLM is depressurized, the components are no longer required to function.  The contractor shall identify the minimum acceptable pressure necessary for the components to function.

  
-
The packaging requirements for each equipment piece will not be defined by this Supplemental   Agreement.  The packaging provides an environment barrier, including 



cushioning materials or devices that adequately protects the items from damage and will not present a decompression hazard.  These items will be packaged for the return trip.

If certification is not possible for a specific component, written justification shall be provided that details the reason(s) that prevent such qualification.  The contractor is further directed to update the following documents and specifications accordingly:

1. S/AD Part II

2. Arm (0103-110103)

3. LCVG (0107-10007)

4. Lower Torso Assembly (0104-110104)

5. Disposable In-Suit Drink Bag (0110-110110)

6. Planar HUT (Jumper Loop) (0102-110102)

7. Pivoted HUT (Jumper Loop) (0102-10002)

8. Phase VI Glove (0106-110106)

9. CCA (0101-10001)

10. SVHS7800

11. Limited Life List EMU-19-001A

Certification Date by November 21, 2000.

Per SA 257:

2.1.2.66 EMU Delta Certification / Evaluation for ISS Requirements

The contractor is hereby directed to certify and incorporate the following Engineering Change Orders (ECO) and On-Orbit Replaceable Unit (ORU) Requirements into the respective documents:


ECO Number:


Component Name:


Affected Document:

ECO 991-0147


RPHG Arm Assembly

S/AD 0103-112103



ECO 991-0151


Phase VI Gloves


S/AD 0106-110106


ECO 991-0155


EMUPH SEMU 12V Harness
S/AD 0800-112418

*On-Orbit Replaceable Unit Requirements:







1. The EMU shall be capable of being disassembled and reassembled on-orbit to allow replacement of designated ORUs.

2. The EMU Space Suit Assembly (SSA) shall accommodate on-orbit resizing.

(*Note:  The document affected by the above two ORU requirements is SVHS7800.)


2.1.2.67


Ref.:  SA 275

The contractor is hereby directed to update the S/AD to reflect the new Fresnel Lens configuration.  Actions to be completed with this tasking are as follows:

a. Generate and submit an ECO to update the Helmet S/AD Part I drawing

b. Submit certification document

c. Incorporate ECO  

Certification date by November 15, 2000

2.1.2.68


Ref.: SA 287 EMU LSS ORU Tool Design and Certification 

The contractor is directed to fabricate and certify ORU change-out tools and aids necessary for flight STS-104/7A.   These tools will be stowed in the EMU Servicing Kit via a Type “A” TPS. Three tool sets shall be delivered in accordance with the following delivery schedule:


Flight:


Item:

Class:

Qty:

Delivery Due Date:

N/A


Tool Set
   III

1 Set

January 31, 2001


STS-104/7A

Tool Set
    I
      
1 Set

February 16, 2001


N/A


Tool Set
    I

1 Set 

February 16, 2001

The following list and quantities represent three complete sets of ORU change-out tools and aids:

	Hand Tools
	Drawing
	Quantity

	Hex Head Drive, 3/8" Driver, 3/16"  x 6"
	SED39136018
	3

	Ball Hex Head Driver, 3/8" Drive, 1/4"  x 6 in.
	SED39136017-01
	3

	Ball Hex Head Driver, 3/8" Drive, 5/32"  x 5 in.
	SED39136017-02
	3

	SOP Over-ride Protection Tool
	SED39136015
	6

	DCM O2 Fill-Line O-Seal Spare
	STSV047AD011
	6

	DCM O2 Fill-Line Back-up Ring Spare
	STSV058F11 or STSV058G11
	12

	PLSS Interface, FW 18 Filter, O-Seal Spare
	STSV047N112
	6

	PLSS Interface, LCG Port, O-Seal Spare
	STSV047N016
	24

	PLSS Interface, Vent Loop, O-Seal Spare
	STSV047N025
	6

	PLSS Interface, Seondary, O-Seal Spare
	STSV047N049
	6

	DCM Interface, FW O-Seal Spare
	STSV047N011
	6

	DCM Interface, LCG Water, O-Seal Spare
	STSV047N014
	24

	DCM Interface, Sense Port, O-Seal Spare
	STSV047N009
	6

	DCM Interface, Purge Valve Port, O-Seal Spare
	STSV047N016
	6

	DCM Interface, Secondary, O-Seal Spare
	STSV047N042
	6

	SOP Interface O-Seal Spare
	STSV047N015
	6

	Teflon Squares, 2x2; 5x7
	SED39136016-01;-02
	150



Ref.: SA 344 (CCO 309 & 309R1)

DIDB Bite Valve Guard Design Fabrication and Retrofit for 7A & 7A.1
A.
The contractor is directed to develop and certify for single mission use of the DIDB Bite Valve Guard.  In an effort to support flight 7A and 7A.1, the contractor is hereby authorized to complete the following tasks:

1. Develop a DIDB Bite Valve Guard that will prevent inadvertent actuation of the DIDB Bite Valve.

2. Perform manned confidence testing at ILC. 

3. Perform a TRR prior to use in the NBL. 

4. Deliver ten (10) prototype units (PN sk8010-20317-04).

5. Deliver twenty (20)* Class I units (PN 0110-213024-01) for 7A.  

6. Prepare a Acceptability for Use EMUM for NBL use. 

7. Travel to NASA/JSC to install guards on interim flights and training hardware. 

8. Provide training for technicians to install guard on flight hardware.      

*These units will ship with an open DR

The redesign hardware will be needed to support a 11/29/01 UF-1 launch. 

B. 

The following activities will be completed at ILC:

1. Prepare a Type A TPS for flight use

2. Investigate the feasibility/function to prevent inadvertent

leakage from the DIDB .

a. In-line check valve.

b. DIDB Bite Valve replacement as well as filling options.

c. Valve guard Prototype redesign in accordance with CM comments.

3.  Other activities related to design: 

a. Research and order materials required.

b. Manufacture required prototypes. 

c. Bench test each option at ILC.

d. Man test each option at ILC to verify acceptability.

e. EMU community to down select feasible options. 

f. NBL evaluation with the crew. 

Upon completion of the down select process, an ILC engineer will travel to JSC to present the feasible options to prevent inadvertent leakage of the DIDB and receive crew input. 


Ref.: SA 304

    The contractor is directed to make the following changes to top assembly drawing SV767730-

     11: 

1. Remove Betadine® Ointment from the shuttle Service and Cooling Umbilical (SCU).

2. Add a note to keep the item 423 Bacteria Cartridge visually centered when assembling into the item 424 Water Filter.

The contractor is also directed to change the FEMU-R-001, section 7.2.6.1-Special Processing Instructions, as referenced in Attachment A to this supplementary agreement..             

REF. SA 318

EMU Small Suit SSA Development and Certification Program
The contractor shall complete the detail design and analysis of the small suit Upper and Lower Arms, Canted Waist, LCVG, intermediate size boot sizing insert and EVVA Visor knobs.  In addition, the contractor shall fabricate Development and Test (DVT) components, which are built to a higher standard than the prototypes and incorporating any changes identified during manufacturing.  DVT components shall be used for development testing to establish the life of the component for certification requirements.  The contractor shall also support 1-g crew fitchecks, and support Neutral Buoyancy Lab (NBL) runs with DVT gear and with the first set of training hardware.  The contractor shall generate, conduct and complete small suit development CDR, including RID reviews and closures.  The contractor shall fabricate certification components and conduct cycle certification of small suit Upper and Lower Arms, Small Arm Bearing, and Canted Waist.  In addition, the contractor shall prepare production documentation, produce one set of each component (to be used for training), and support JSC review and approval of certification documentation.  In addition, the contractor shall define standard inspection criteria for new bladder and issue man-rating memo for NBL Runs.

The contractor shall complete the EMU SSA Development Critical Design Review (CDR) by 6/7/02

Ref. SA 319

EMU Small Suit HUT Development and Certification Program
The contractor shall complete the design and certification of the Small Suit Planar HUT and HUT TMG.  This effort will include the following:

- Perform the Small Planar HUT Preliminary CATIA foam model design and structural design analysis

- Complete CATIA Model Definition

-Production of  external and  internal HTS SLAs for development of the internal Small HUT hardware and the small size Planar HUT TMG

-Fabrication of 4 HUT tooling foams 

-Completion of Class I & III drawings

-Conduct fitcheck evaluations with Class III Unit

-Complete structural certification for HUT design for flight

-Design and manufacture HUT tubes, ducts, shields, covers, and related tooling

-Complete detail identification of long-lead SSA items including arm bearings and associated test fixtures and tooling, and canted waist primary and secondary restraint bracket

-Manufacture of a Class III HUT

-Provide HTS details for planned production phase

The following is GFE that will be provided to support this effort:

a. Two (2) pair of Enhanced Arm Assemblies (including Arm Bearing Disconnects)

The following GFE shall be provided from the Class III Small Pivoted HUT:

b. Class III Neck Ring

c. Class III HUT Side MWC

d. Class III Neck Ring Loop Tape Attachment (left/right) 

e. Class III Shoulder Pad Brackets

f. Class III HUT Vent Side Seal Assembly

g. Class III Hose Clamps (3)”

The contractor shall complete the EMU SSA Development Critical Design Review (CDR) by 6/7/02”

Ref.:  SA 327

EMU SSA In-line Cable Voltage Regulator (ILCVR) Certification

The contractor is hereby directed to:

a. Certify, by analysis / similarity, the In-Line Cable Voltage regulator and the Oxygen Pocket Connector Extension designs.

b. Process Class 1 Engineering Change Orders to support flight.

c. Process an MUA for material non-conformance and update MATCO Control sheets.

d. Submit a GCAR.

e. Submit a revision to IPAR-0092 and IPAR-0093 to fly existing voltage regulators and capacitors on the ILCVR until a permanent solution is established.

f. Upgrade the Hazards Report EMU 1-24-0018 (Sections EMU1 & EMU17) to reflect current hazard levels.

g. Update the limited Life List to include the Leg Cuff Extension.

h. All of the tasks associated with CCBD H7145 shall be conducted in accordance with the decisions agreed upon by NASA and Hamilton Sundstrand representatives at the ILCVR Meeting held on July 26, 2001.  The main decisions from this meeting are summarized as follows:

1. All previous ILCVR units that flew on Type A TPS for 6A, 7A and 7A.1, whether they have had operational cycles due to flight use of heaters or not, will be acceptable for certification.  An update of the IPAR will include extending certification on all existing units, pending JSC/EEE approval of the IPAR.

2. Thermal Cycling and Burn-In testing will be performed on any new ILCVR assemblies.  Other than these two tests, there will be no changes in acceptance testing or manufacturing process compared to the units that were certified and flown on 6A, 7A and 7A.1.

3. The glove section of the Enhanced PDA will not be revised as part of this task.

4. NASA has requested that ILCVR Thermal cycling be incorporated into the LSS Certification Cycle Model.  If that were performed, a new thermal cycling requirement would be addressed as a part of the ILCVR certification package.  Adding the Thermal Cycling Requirement to the LSS Cycle model is not in the scope of this task.  However, a revision to this CCBD will be presented to add that scope to this task.

Ref. SA 332

The contractor is directed to perform the following tasks, which assumes that the vibration can be sufficiently dampened using a fabric container and foam in sufficient amounts that are available for the HUT in the middeck/airlock.    

1. Certify the EMU HUT ORU for launch/land stowage as a CEI in the space shuttle middeck or airlock. 

2. Certify the EMU DCM ORU for launch/land stowage as a CEI in the space shuttle middeck or crewlock.

3. Update the HUT and the DCM  S/ADs.  

4. Provide the following flight hardware: DCM protective covers (electrical connections, O2 fitting, HUT interface pad), HUT protective covers (PLSS interface pad, DCM interface pad, EEH cover, arm bearings, body seal closure, neck ring) PLSS protective covers (HUT interface pad, O2 fill line, electrical connectors, CCC Vent ports).

5. Certify protective covers as IVA hardware. 

6. Fabricate five (5 each) protective covers: one (1) training kit; three (3) flight kits and one (1) ISS kit consisting of the following parts list:  (Note:  Each item represents a quantity of one (1) part with the exception of the two items that reflect a quantity of two (2).)  

            New launch method for existing hardware (no configuration change):

                NOMENCLATURE                                PART NUMBER
               Planar HUT                                 
0102-110102      

Enhanced Arm 
0103-110103

                          
EMU electrical harness 
SV767690

                       DCM                                   
SV792294

New flight cover hardware: 


NOMENCLATURE
PART NUMBER

HUT DCM interface cover 
SVXXXXXX


HUT PLSS interface cover
SVXXXXXX


PLSS HUT interface cover
SVXXXXXX 


DCM HUT interface cover
SVXXXXXX


PLSS oxygen line cover
SVXXXXXX


DCM oxygen port cover 
SVXXXXXX


PLSS CCC vent loop cover  (qty.2)    
XXXXXX



HUT neck ring cover
XXXX-XXXXX


HUT body seal closure cover 
XXXX-XXXXX


HUT upper arm bearing cover  (qty.2)  
XXXX-XXXXX


PLSS Electrical cover
SVXXXXXX


PLSS Electrical cover
SVXXXXXX      
 

  
PLSS Electrical cover
SVXXXXXX




PLSS Electrical cover
SVXXXXXX

     DCM Electrical cover 
SVXXXXXX


DCM Electrical cover 
SVXXXXXX


                       DCM Electrical cover 
SVXXXXXX                                      

HUT Electrical cover
SVXXXXXX


HUT launch/land stowage container
XXXX-XXXXX


DCM launch/land stowage container
XXXX-XXXXX


DCM assembly drawing 
SEDXXXXXX


HUT launch assembly drawing
SEDXXXXXX

7. Provide five (5) stowage bags each for the HUT ORU and for the DCM ORU. 

8. HUT assembly (includes upper arms and EEH) interface control drawing (ICD) for middeck launch configuration.  

9. Identify existing ISS flight stowage bag or location for four (4) HUT soft covers.  

(Note: Revisions to CCBD H7164 will be made to accomplish the following;  1. Change the FEMU-R-001.  2. Incorporate the weight impact. )   


Ref. SA 338: 

The contractor is hereby directed to modify and redesignate the Phase VI size 6LE PVU, flight and back-up gloves with a 6NM palm bar.  The Contractor is also directed to publish a Class II change to incorporate the 6NM palm bar into the 6LE size configuration, change the document package from the 6NL PVU S/N 6015 back to the 6LE designator, and change the PVU 6015 glove labels from 6NL back to 6LE.

Reference SA 339:

The contractor is hereby directed to: 

· Certify and Implement the Phase VI restraint  incorporating the replacement ripstop material to 198 hours (20EVA) based on the results of a 396 hour manned certification test.

· Build a pair of Class I Phase VI gloves (0106-212147-05/06-6BY) and spare TMGs under the Full implementation program using the new ripstop material for use in manned testing, writing and submitting of a certification test plan for approval.

· Conduct a TRR and submitting TRR sheets for approval.

· Conduct a 396 hour manned certification test and write and submit a certification report and closed CIARS for approval. 

Certification closure by 7/30/02.

Ref.: SA 342

Due to the Phase VI Glove heater damage from the present 12V heater system (reference (RED J-EMU-106-020), the contractor is directed to develop and certify for single mission use a 12V Phase VI Heater In-Line Cable Voltage Regulator Assembly as part of a short term corrective action.  In an effort to support Flight STS-100/6A, and subsequent flights requirements, the contractor is hereby authorized to complete the following tasks no later than March 31, 2001.  

1. Develop a 12V Phase VI Heater In-Line Cable Voltage Regulator Assembly that will meet the operational temperature requirements of the Phase VI Glove and PLSS.

2. Define the packaging arrangement that will be used within the EMU.

3. Perform fit checks of the redesign in the Pivoted, Non-ORU and ORU HUT’s.

4. Test Readiness Review

5. Perform manned and unmanned 2-foot chamber testing at NASA JSC.

6. Design review at NASA JSC.

7. Provide Status Report (EMUM) to NASA XA on or before March 31, 2001.    

Ref.: SA 347

CCBD H7154- Approval Of Additional Items into the EMU Vent Loop To Be Used As Fingertip Protection


The contractor is directed to address the certification impact to the EMU of allowing bandages, Dermabond, Steri-strips, Bioclusive, and Tegaderm to be applied to the fingers prior to donning the EMU.  These items are currently flown as part of the Shuttle Orbiter Medical System but are currently not approved for use within the EMU.  The output for this task will be an Engineering Memorandum for flight 7A, documenting the impacts of these items being present in the EMU Vent Loop.  An Engineering Memorandum providing full certification rationale will be submitted after 7A. 

Ref.: SA 349


H7175 EMU SSA Boot Fit Easement

A.    The contractor is directed to revise the Sizing Document, Maintenance Manual and the FEMU-R to incorporate the new lacing procedure and Class I fit checks.  The contractor is also directed to add the following to FEMU-R-001, Section 7.1.1:

“Perform suspended fitchecks for each crewmember prior to each mission using their NBL sizing. Perform fitchecks by suspending the CM on a donning stand and taking majority of CM’s weight out of the feet for a minimum of 15 minutes. Fitchecks shall be conducted in Class I foot gear (boots, BSI, Thermal Slipper, socks). The LCVG may be Class IIIW, provided flight configuration pads are included. In the event that hardware is either not manifested for a crewmember of his intended hardware is already on orbit, similarly sized or smaller Class I hardware, with regard to the instep, may be used as an indicative fitcheck.”


B.  The FEMU-R-001 update to be completed on or before November 13, 2001

Certification closure by February 25, 2002.

Ref. SA 361

Procurement of Parts for ECWS

The contractor shall procure EEE parts to support assembly of the following:  one (1) certification and fourteen (14) production ECWSs; and electromechanical details required to assemble one (1) each certification ECWS and I-156 Harness, with manufacturing spare parts available as required 


Ref.: SA 354

The contractor, HSSSI, is hereby directed to perform the thermal testing and analysis necessary to verify that the addition of the authorized fingertip protection materials do not interfere with the crewmembers ability to sense heat and assure that glove heaters are off prior to the bladder reaching unacceptable temperatures.  

Thermal testing and analysis and closure of STS-109 certification by 1/14/02 (COFR2 - 7days)

Full certification closure by 2/15/02*

*  This does not include effort to support SMART Reviews, SSRP Reviews, GCARs and Engineering Changes. 


Ref.: SA 358


The contractor is directed to modify the EMI filter section of the SOP Pressure Transducer as corrective action for RDR H-EMU-215-C002.  The contractor is also directed to incorporate the new Pressure Transducer (SV823476-3) into the Secondary Oxygen Pack drawing.

Ref. SA 370  H7174 – EMU Softgoods Barcodes Fix

  The contractor is directed to perform the following tasks for the implementation of ISS barcode labels for flight and training EMU softgoods (identified below).  

1. Generate NASA drawings for softgoods barcodes production and    installation. 

2. Generate and approve GCAR for new barcode assembly P/N created. 

3. Train USA technicians on softgoods barcode assembly production and installation (as required). 

4. Generate and approve CTSD softgoods barcodes installation procedures.        

List of Softgoods affected by the above changes:  

DIDB Restraint Bag



 P/N 0102-812241

Phase VI Glove TMG
P/N 0106-812144

ORU DCM TMG
P/N 0100-811998

ORU PLSS TMG
P/N 0100-811994

ATMA (Thermal mittens)
P/N 0106-811540

CCA 






 P/N 0101-10001

MWC Flight Cover (Sock)
P/N 0102-89931

IEU Pouch Cover
P/N 0100-812231

Pouch Protective Sizing Ring
P/N SED 13101713

Protective Cover
P/N SED 13101715

Durrette Helmet Covers 
P/N 528-20836

EMU equipment / Airlock Stowage Bag
P/N SKD13101496

LTA Restraint Bag
P/N SKD13100488

LTA Restraint Strap
P/N SED13101654

EMU Servicing Kit




 P/N SJG13101833

Ref.: SA 369  H7196 – I-113 Nituff Removal

    The contractor is directed to remove the NITUFF coating requirement on the I-113.   Presently, there are two coatings on the I-113 housings: NITUFF and Type III Anodize.  Pitting has been found on production housings.  This pitting has been attributed to leaking maskant during the NITUFF application process.  By removing the NITUFF coating requirement and replacing with Type III anodize of the same thickness as the rest of the housing, the need for maskant is eliminated.       

DELIVERABLES:  Certification on or before July 18, 2002



Ref.: SA 368 H7186 EMU/SSA On-orbit and Maintenance Int.

     The Contractor is directed to extend the Maintenance interval to a maximum of four (4) years on the selected SSA S/AD’s as identified as follows;    

     S/AD’s affected: 0101 - 10001 – CCA 

                                0102 – 110102 – Enhanced Planar HUT

                                0103 - 110103 – Enhanced Arm Assembly

                                0103 – 112103 – RPHG Arm Assembly 

                                0104 – 110104 – LTA

                                0105 – 10005 – Helmet

                                0107 – 10007/0107 – 11000 - LCVG

                                0108 – 10008 – EVVA 

                                0110 – 110110 - DIDB

                                0800 – 112418 – EMUPH SEMU Harness, 12 volt

     The contractor will also provide certification by analysis for the extension of the maintenance interval.   

DELIVERABLES:  Certification EMUM on or before May 8, 2002

                              CIARS on or before May 8, 2002       

                              Certification closure by May 21, 2002  


Ref.: SA 366

     HSSSI is directed to bake–out one additional pair of Phase VI size 6MA TMG’s.  USA will ship the TMG’s to CTSD for removal of the 12 volt heaters and harness.  The bake-out will be performed JSC.  CTSD will then ship the baked-out TMG’s with harnesses back to USA for reintegration on flight gloves SN 6039.  The TMG’s will be identified as having been baked-out so that no RTV is added during processing or fabrication subsequent to the bake-out.  After bake-out, ILC, Dover will send personnel to CTSD for reinstallation of the heaters and harness.   

     The additional TMG to be baked out is needed as an additional glove size which has been identified as a back-up unit for the Hubble mission. 

Ref.: SA 367

     The Contractor is directed to update the Phase VI Glove S/AD to incorporate a revised Glove Thermal Curve.  The contractor will also update the S/AD’s as identified as follows, to incorporate new Touch Temperature curves for the TMG’s.  

     S/AD’s affected: 0102-110102 – Planar HUT

                                0103-110103 – Enhanced Arm Assembly

                                0103-112103 – RPHG Arm Assembly

                                0104-110104 – LTA

                                0106-110106 – Phase VI Glove

                                SV799100/2 – PLSS

                                SV799045/2 – SOP 

     The contractor will update the PLSS S/AD to address variations of the Airlock temperature to EMU interfaces and an increased temperature to the O2 fill line. 

DELIVERABLES:  Certification EMUM on or before April 01, 2002. 

                              CIARS on or before April 01, 2002.        

                              Certification closure by April 15, 2002.           

Ref.: SA 368

     The Contractor is directed to extend the Maintenance interval to a maximum of four (4) years on the selected SSA S/AD’s as identified as follows;    

     S/AD’s affected: 0101 - 10001 – CCA 

                                0102 – 110102 – Enhanced Planar HUT

                                0103 - 110103 – Enhanced Arm Assembly

                                0103 – 112103 – RPHG Arm Assembly 

                                0104 – 110104 – LTA

                                0105 – 10005 – Helmet

                                0107 – 10007/0107 – 11000 - LCVG

                                0108 – 10008 – EVVA 

                                0110 – 110110 - DIDB

                                0800 – 112418 – EMUPH SEMU Harness, 12 volt

     The contractor will also provide certification by analysis for the extension of the maintenance interval.   

DELIVERABLES:  Certification EMUM on or before May 8, 2002

                              CIARS on or before May 8, 2002       

                              Certification closure by May 21, 2002 

Ref. SA 262:

The Contractor is directed to complete the redesign of the Enhanced Caution and Warning System (CWS P/N SV827600-1).  A Critical Design Review shall be presented on or before July 31, 2002.  Also, the Contractor is directed to revise the following documents as applicable:


FMEA/CIL


SAR/HR


FEMU-R-001


Limited Life List 

NOTE:  The above documents will be revised under this SA, but will be submitted on a subsequent revision to this task.

Deliverable:

One System Test Rig, P/N SVSK125650-1 shall be delivered in place at Windsor Locks on or before 2/28/02 and one Acceptance Test Rig, P/N SVSK125710-1, shall be delivered in place at Windsor Locks on or before 4/30/02.** 

Ref. SA 376

2.1.2. Hardware Development and Certification Testing
The Contractor is directed to provide additional effort to redesign the I-440 EMU Electrical Harness.  This includes the effort to redesign the EEH using LEMO connectors as a replacement for the ITT Cannon connectors that will no longer be supplied.  Also, the contractor shall present the FMEA/CIL changes to the SMART and SSRP.  In addition, the maintenance manual will be updated to incorporate the redesigned EEH.             

The dates contained in Table 1 are intended for planning purposes only

TABLE 1

	
	Quantity
	Classification of EEH
	Delivery Date

	
	-
	Cert completion
	 5/15/02(Revised from 3/1/01)

	
	3
	Flight
	5/31/02 (Revised from 3/28/01)

	
	3(Revised from 4)
	Flight
	7/31/02 (Revised from 6/30/01)

	
	7
	Flight
	10/15/02 (Revised from 10/15/01)

	
	7
	Flight
	1/15/03 (Revised from 1/15/01)

	
	7(Revised from 6)
	Flight
	3/31/03 (Revised from 3/31/02) 

	
	18
	Training EEHs
	4/11/02 (Revised from 2/month)


Ref. SA 373

CCBD H7171 – Certification of Neoflon M-400H

The Contractor is directed to certify Neoflon M-400H as an acceptable alternate to Kel-F 81.  The manufacturer of Kel-F ceased production in 1991 and existing stock is low.  Neoflon M-400H is chemically the same material as Kel-F.  However, there can be differences in oxygen compatibility depending on processing.  To ensure oxygen compatibility, a new specification will be written in order to control key parameters: zero strength time and crystallinity.       

Ref. SA 372

CCBD H7204 – Baselining of EMU CIL for SSRP

The Contractor is directed to modify the EMU CIL to the NSTS-22206 format (requires “Time to Effect” rationale and “Redundancy Screens” rationale) and present the EMU CIL to the SSRP on 4/24/02 and 5/22/02 for the non-EET CIL.  Also, the contractor shall support the EVA Community meeting to discuss changes to the FMEA/CIL DRD #28.  The agreed upon changes will be incorporated into DRD #28 under separate direction.  This task does not include changes to failure mode criticalities or significant technical changes to retention rationale.

Travel:  Two (2) engineers travel from Windsor Locks, CT to Houston, TX for two (2) trips each, three (3) days per trip

Ref. SA 374  

CCBD H7164R1  EMU HUT and DCM ORU Data Certification for Space Shuttle Stowage as CEI’s

2.1.2. Hardware Development and Certification Testing
The Contractor is directed to certify and update the following;  

1. Certify the EMU HUT ORU for launch/land stowage as a CEI in the MPLM. 

2. Certify the EMU DCM ORU for launch/land stowage as a CEI in the Airlock and MPLM. 

3. Update the SEMU harness, ILCVR, and EEH S/AD.  

4. HUT and DCM packaging prototype and engineering evaluation unit delivered to ORU mockup upon task completion.

5. Add crew consensus.

6. SSRP and or SMART board review of CIL and FMEA test tile revision.  

7. Fabricate eleven (11) sets of CCC port covers for a total of sixteen (16) sets.    

Delete the following:

1. HUT Launch/land stowage container XXXX-XXXXX

2. DCM launch/land stowage container XXXX-XXXXX

Add the additional hardware title and part numbers to the existing parts list;

  1. 
EMUPH SEMU harness    P/N 0800-112418. 

  2. 
ILCVR     P/N 0801-112983.  

  3. 
EMU Electrical Harness    P/N SV822075

DELIVERABLES;

1. Certification by May 29, 2002. 

2. Certification of CCC port covers by February 19, 2002.  

3. Three (3) sets of port covers by February  21, 2002, with the balance on May 20, 2002.  

4. Two (2) sets of HUT hardware by May 1, 2002, with the balance on May 20, 2002.  Reference EC 182135-550,550-001.   

Ref. SA 384

CCBD G6605R6 EMU LSS Increased Capacity Battery Certification With New Cellophane

The Contractor is directed to perform the following tasks;

     Test four 4-cell battery monoblocks and manufacture one  (1) Battery Assembly (SV819600-XX- 

XX) to support certification of a revised battery configuration with new cellophane separator material. 

A laboratory analysis will be conducted on the new cellophane material.

Performance testing will be conducted on four 4-cell units. 

The new configuration will be certified by test and analysis through the following activities; gas generation testing, wet life testing, rapid cycle testing, and temperature testing. 

The current configuration cellophane (Flexel) will be incorporated into 2 units; part number  SV819600-01-00, serial numbers 2029 and 2030.  

The contractor is directed to complete the manufacture of ten (10) units with the new cellophane (UCB).   

FLIGHT EFFECTIVITY:

XN: Interim Certification Closure (GCAR Approval) 10-03-02.  This Interim Cert Closure will      allow usage of ICB’s on the following missions: STS-114, 01-17-03, STS-115, 04-10-03, STS-116, 05-30-03, US Increment EVA #2 AND #3, STS-117, 08-21-03, US Increment EVA #4, and STS-118, 09-25-03.    

DELIVERABLES: revised as follows;

5. Two (2) units, (SV819600-01-00, S/N’s 2029 and 2030, FROM: 09-30-01 TO: 06-03-02.  These batteries will be shipped less battery relief valves.    

6. Ten (10) units – new cellophane ONLY.  These batteries will be shipped less battery relief valves.  

a. Six (6) units FROM: 09-30-01 TO: 10-18-02

b. Four (4) units FROM: 09-30-01 TO: 12-20-02.     

Ref. SA 385

CCBD H7177 Incorporation of the On-orbit In-Suit Bends Treatment Procedure

The Contractor is directed to update SVHS 7800 EMU Design and Performance Requirements, BTA S/AD (SV792740/2), EMU FMEA (EMU1-28F-001), EMU CIL (EMU1-28C-001), and the EMU SAR/HR (EMU1-24-001) as a result of incorporating the On-Orbit In-Suit Bends Treatment Procedure in the EVA Checklist (JSC-48023).  This procedure was approved by NASA PRCB per CR S050210CE and CR S050417BN.  

Ref. SA 386

CCBD H7212 Update SVHS7800 and SVHS7802 for AMS-02 Magnetic Exposure and Radio Frequency Exposure

The Contractor is directed to certify EMU performance for exposure to the ISS AMS-02 (Alpha Magnetic Spectrometer High Strength Magnetic Field). The current requirement of 63 Gauss will be revised to 300 Gauss.  Additionally, the Maximum recommended Radio Frequency Exposure Level Curve and Table will also be updated.  Also, the contractor shall revise the following: SVHS 7800 paragraph 3.6.3 Electrical Systems, Fig. 7, Table VII and Table VIII. SVHS 7802 paragraph 3.3.2.2.5.2.8 Radiated Susceptibility, Electric Field, and associated Figure 12, Table I and II.  SVHS 7802 paragraph 3.3.2.2.5.2.9 Magnetic Field Susceptibility. The revision of SAR/HR hazard will occur under separate direction.

Ref. SA 387

CCBD H7167R1 EVARM Dosimeter Pocket  Certification Fabrication for the Use in EMU

The Contractor is directed to extend the EVARM certification from a total of 9 man-EVA’s to 11 EVA’s per component with no limitation on the total number of man-EVA’s as long as no component exceeds 11 EVA’s with an EVARM installed. 

The contractor is also directed to fabricate 30 Class I Pockets to be used on the prime and backup suits launched on the additional missions.  The effectivity of using the EVARM in the EMU is revised to include all flights and increments between STS-108 (UF-1) and STS-113 (11A).  Certification beyond 11A will not be considered as the dosimeters will be out of life.   

DELIVERABLES: 

30 Class I Pockets shall be delivered on or before April 12, 2002.   

Ref. SA 389

CCBD H7204R1 Baselining Of EMU CIL and SAR/HR for SSRP

The contractor is directed to modify the EMU SAR/HR to the NSTS-22254 format.  This format requires a 4 x 3 risk matrix chart for each EMU hazard.  

The contractor is also directed to update referenced flight rules in the hazard reports, as required, and present the EMU SAR/HR to the SSRP.   Magnetic fields will be added as a hazard to the Hazard Report EMU-018.  This task does not include changes to failure mode criticalities.  

Two (2) engineers will travel from Windsor Locks, CT to Houston, TX for one (1), three day trip.  

This update to the EMU CIL and SAR/HR takes the place of the normal June 30,2002 submittal.  The EMU FMEA update will be provided on or before June 30, 2002.         

DELIVERABLES: 

SAR/HR to NASA on or before May 30, 2002.   

Ref. SA 390

H7120 R1 EMU SSA Enhanced Small Boot Toe Spacer Certification and Implementation

The contractor is directed to process a Class I ECO to incorporate critical dimensions into the PDA and incorporate FEMU-R-001 revisions referenced in CCBD H7120R1.   The FEMU-R updates will include deletions of obsolete items and corrections.   

DELIVERABLES: 

Revised deliveries: 

From:  1) Fourteen (14) pair of toe spacers and modification kits to USA on or before 

 
February 12, 2002.      

             2) Certification Closure Date on or before 12/17/01.

To:      1) Fourteen (14) pair of toe spacers and modification kits to USA on or before 


March 22, 2002

                2) Certification Closure Date on or before 2/21/02.

Ref. SA 393

H7220 EMU/SSA Document Revision to Eliminate WLVTA to HUT Size Restrictions

The contractor is directed to revise the Pivoted and Planar HUT S/ADs Part I to allow the use of any size WLVTA on any size HUT.  The contractor will also update the Baseline Sizing Document to include additional detail in the initial suit sizing to select the most appropriate size WLVTA for that crew member.  The revision to the sizing document will allow the use of alternate size WLVTAs at the request of the crew member or as required to assure mission success. Additionally, the Maintenance Manual will be revised to remove the sizing restrictions imposed by the “Use On Code” listings.         

DELIVERABLES: 

Closure of ECOs on or before 09/09/02.   

Ref. SA 395

CCBD H7228 Addition of DPV Lever Stem Screening To FEMU-R-001

2.1.2. Hardware Development and Certification Testing
The contractor is directed to revise FEMU-R-001, EMU Processing Requirements and Constraints, to incorporate a verification that the helmet Combination Purge Valve (CPV) Lever Stem Subassembly is properly restrained within the CPV.  The contractor will also process a class II ECO to update and clarify the Baseline Maintenance Manual, 0111-70024, and to add this screen to the Air Lock Operations Sheet.  As the maintenance manual and operation sheet revisions are considered class II changes, there will be no direct deliverable associated with them.     

Ref. SA 396

H7221 EMU SSA Combination Purge Valve (CPV) Gasket Replacement and Flow Test Performance

The Contractor is directed to perform the following activities:

1. Obtain samples of the proposed supplier’s silicone base material for MATCO testing.  

2. Re-identify CPV gasket molds to incorporate new part numbers and obtain 10 each gaskets (2807-1 and 2802-1) with material Certificate of Compliance from Jonal Laboratories.  Additional Class I gaskets, 6 each (2807-1 and 2808-1) will also be procured and delivered to our customer.   

Start the performance of CPV/Helmet leak testing with gaskets made from the proposed replacement material

Ref. SA 397

CCBD H7203 EMU LSS Increased Capacity Battery Relief Valve Modifications

The contractor is directed to redesign and certify the new Battery Relief Valve (BRV).    

Certification on or before 12/17/02.

Ref. SA 401

CCBD H7208 – FEMU-R-004, EMU Launch-Stowage Constraints Document Baseline
2.1.2. Hardware Development and Certification Testing
The Contractor is directed to develop, publish, the new EMU Launch-Stowage Requirements Document, FEMU-R-004.  The FEMU-R-004 will be a Type I document; configuration control will be the same as FEMU-R-001.  Publication of baseline FEMU-R-004 shall be on or before 8/21/02 and revisions to the FEMU-R-004 shall be on or before 10/7/02.  

Ref. SA 403

Reference: CCBD H7186 R1 – EMU/SSA ON-ORBIT AND MAINTENANCE INTERVAL EXTENSION

2.1.2. Hardware Development and Certification Testing
The contractor is directed to extend the Maintenance interval to a maximum of four (4) years on the select SSA S/AD’s described as follows; 

S/AD’s affected:

0101-10001 CCA

0102-110102 Planar HUT 

0103-110103 Enhanced Arm Assembly

0103-112103 RPHG Arm Assembly

0104-110104 LTA 

0105-10005 Helmut

0801-112983 ILCVR

0800-112418 EMU PH SEMU Harness

SDRD affected: 

JSC-39194 EMU Power Harness

Deliverables:  

Certification EMUM on or before 08/13/02. 

CIARS on or before 08/13/02.

For CERT Closure by 09/03/02.    

Ref. SA 403 R1

The contractor is directed to revise the Radiation Dose Limits to the 8-year requirements.

Document affected:

SVHS7800 EMU Design and Performance Requirements Specification

Ref. SA 404

CCBD H7187 – EMU/SSA CHRONOLOGICAL LIFE EXTENSION IMPLEMENTATION
2.1.2. Hardware Development and Certification Testing
The contractor is directed to certify and implement the life extensions recommended by the SSA Chronological Life Extensions Study directed under PPDO 02-2.2.3A-402.  The definition of indefinate will be modified to permit extension of the DIDB restraint.  A list of the hardware that will be life extended is as follows: 

FROM 8 TO 10 YEARS:

Component                                                  PN  
CCA assembly                                       0101-10001

CCA Skull Cap Assembly                      0101-80841

WLVTA                                                  0102-82437-21 and subs

Jumper Loop Tubing                              0102-89929

Enhanced Arm Assy.                             0103-110103

LAA Cable (12V)                                    0103-212419

RPHG Arm Assy.                                   0103-112103

Enhanced Boot Assy.                            0104-210895

Leg Assy.                                               0104-210575

Brief Assy.                                              0104-810071

Adjustable Waist Assy.                          0104-812355

BLVD                                                     0107-81057-31 and subs

Vent Plenum Assy.                                0107-811466

Sizing Inserts                                         0107-82541-12 and subs

LCVG Restraint                                      0107-82968

Mini Vent Ducts                                      0107-89620-04 and subs

EMU PH SEMU Harness                       0800-112418 

EMU Power Harness                             SHG13101723

FROM 14 TO 15 YEARS (as applicable to Planar HUT configuration):

Component                                                        PN

HUT Assembly Lable                                  0102-24653

Neck Ring TMG Attachment Looptape       0102-812317 

  DOCUMENTS AFFECTED: 

S/Ads Affected: 

                                                                         ECO

0101-10001         CCA                                    021-0273

0102-110102       Planar HUT                         021-0274

0103-110103       Enhanced Arm                    021-0275

0103-112103       RPHG Arm Assy.                021-0276

0104-110104       Enhanced LTA                    021-0277

0107-10007         LCVG                                  021-0279

0800-112418       EMUPH SEMU Harness     021-0780   

SDRD Affected: 

JSC-39194          EMP Power harness            

Ref. SA 404R1

FROM 8 TO 10 YEARS:

Component                                                  PN  

ILCVR




0801-112983        

Ref. SA 407

CCBD H7240, LEAKAGE.  The contractor is directed to revise ICB S/AD to restrict orientation for non-inversion in 1G, update the Hazard Analysis report, and update FEMU-R-001 and ICB Battery activation procedure (SVHS14479) to add revised formation charge stand times.  

CERT closure by 10/30/02   

Ref. SA 408

CCBD H7242, I-300 DCM ON-ORBIT MAINTENANCE INTERVAL EXTENSION TO 730 DAYS.  The contractor is directed to recertify the I-300 DCM for an On-Orbit Interval of 730 days.  The CEI 300 S/AD SV792294/2, FEMU-R-001, and Limited Life List will be revised and information will be provided for the FEMU-R-003 ISS On-Orbit Maintenance Requirements (ref: CCBD H7210).        

CERT closure by 10/11/02.   

Ref. SA 409

CCBD H7038R2 – EMU SMALL PLANAR HUT DEVELOPMENT AND CERTIFICATION – DESCOPE
2.1.2 Hardware Development and Certification Testing
The Contractor is directed to delete the following;

ILC:  Review/incorporate Class I and II ECO’s.


Complete Internal Design release of BOM.

    
Receive CFE to support Cert Test program.


Order Arm Bearing test fixtures. 


Release Class I Documentations – FMEA/CIL, LLL , SAR/HR report.


Submit CDR package.


Present CDR at JSC. 


Evaluate TMG Stiffener evaluation. 

       HS:   Perform physical properties testing of SVHS 14822 and 14823 laminating system to  


provide a replacement material for the unavailable Epon 815/curing agent U laminating  system used to wrap the steel arm rings and manufacture the vent ducts.  


Develop shell fiberglass 5 ply lay-up method around neck ring to reduce wrinkles.


Complete tooling manufacture; 


    
Purge Duct Fitting (-201 Saddle) master.



Purge Duct Fitting (-201 Saddle) trim fixture. 



Outlet Duct/Purge Duct joint scribe fixture. 



Inlet Duct Trim Fixture. 



Arm bumper bonding fixture. 



WLVTA connector block bonding fixture. 



Harness Pin bonding fixture. 



Release Class I and Class III operation sheets. 



Release of SV810001 Small Planar HTS drawing. 



Process manufacturing prove out – 208 Purge Duct.

Ref. SA 410
CCBD H7239 Update SVH7800 and SVHS7801 For EMU RF Shielding Effectiveness/Crew Protection

The contractor is directed to revise the following EMU Specifications: SVHS7800 and SVHS7801: to document EMU shielding effectiveness/crew protection for non-ionizing RF radiation as encountered in STS/ISS EVA environment. 

CERT closure by 11/08/02.       

Ref. SA 411

CCBD H7244 – EMU SSA MAXIMUM ABSORBANCY GARMET (MAG) INSERT REPLACEMENT

2.1.2 Hardware Development and Certification Testing
The Contractor is directed to locate and approve a new supplier for the MAG insert.  This will require the contractor to obtain and evaluate samples of inserts from potential suppliers.  Once a new insert is selected, the contractor will update the MAG drawing/procedure with the new insert(s) and provide certification for NBL/On-orbit use.  The contractor is also directed to update the existing SMCAR to new Government Certification Approval Request (GCAR).      

Deliverables: Cert by 01/15/03.   

Ref. SA 412

CCBD H7246 – DIDB –03 DESIGN CERTIFICATION/IMPLEMENTATION 

2.1.2 Hardware Development and Certification Testing
The Contractor is directed to certify and implement the new –03 configuration Disposable In-Suit Drink Bag (DIDB).  The new configuration incorporates a silicone Sure Shot valve with a cracking pressure of 1.25 psi and .130 inch slit size.  The lower cracking pressure and a larger slit size will make drawing water from the DIDB easier in a 4.3 psi environment.  Certification will be accomplished by analysis based on demonstration.  

Deliverables:   25 Class I Units to support STS-113 (11A) Flight – by 09/10/02.

                       CERT closure by 08/28/02.           

2.2
Program Provisioning 

The contractor shall provide all resources necessary to support the contract program provisioning effort.   Program provisioning requirements shall be baselined on an annual basis and shall consist of field activities, special studies, special tests and supplier supportability and technology obsolescence.  In addition, program provisioning shall support ISS and Shuttle Program interoperability with international partners; manifesting, and scheduling issue resolution; international partner hardware and operational issues; EMU processing contractor issues; unscheduled EVA community meeting support; interface compatibility, and other unplanned EVA related activities. 

Ref:  SA 289

EMU LSS Allow Alternate Pressure Gauge With  A Reduced Bourdon Tube Flatness

The contractor is hereby directed to create an alternate pressure gauge that incorporates the use of drawing
 0481-8546 Revision A, which replaces drawing 0481-8541.  Use of 0481-8546 Revision A allows for an increased range in Bourdon Tube flatness from 0.025 to 0.057 inches vice the original drawing’s range of 0.037 to 0.057 inches.  The new specifications will allow the Bourdon Tube to be coiled in a fashion that will meet wrinkle specification requirements.  The title and associated part number information is as follows: 





Title:


Part Number:

















Pressure Gauge
SV767706-X


The following documents shall be updated to reflect the new nomenclature associated with this part:







SV767706







SV779301







SV822066







PLSV822066-1







PLSV822066-2







PLSV779301-19







PLSV779301-21

Ref:  SA 288

The contractor is hereby directed to determine the compatibility of AIRX44 cleaning solution with the generic materials comprising the SSA and the LSS. A material evaluation will be performed with a literature review to assess compatibility to clean blood and/or bodily fluids from Class I SSAs and external portions of the LSS during ground operations. 

The following document shall be updated accordingly:







CPPHSS

Ref:  SA 292

The contractor is hereby directed to revise the ORU SEMU configuration per SED13101492-320.

The following document shall be updated to reflect the new configuration:



SED 13101492-320 ORU, SEMU Configuration

Ref: SA 293 

EMU Battery Wet-Life Extension

The contractor is hereby directed to extend the wet-life of the current battery design from 170 days to a maximum of 270 days by limiting the out-of-freezer storage time to a maximum of 135 days.

The following documents shall be updated accordingly:


SEMU1-19-001 Limited Life List


SHVHS 7800 EMU Design & Performance Requirement Specifications 

Certification closure by March 2, 2001.

Ref:  CCO 299

Increased Capacity EMU Battery

1. Initiate the activities associated with advancing the configuration of eighteen (18) SV819600-00-01 Class 1 Increased Capacity Batteries (ICBs) to SV819600-01-00. This will segregate the 18 flight acceptable batteries from seven (7) SV819600-00-01 non-flight ICBs that were assembled with inadequately controlled materials (U-wrap Flexal Cellophane). The remaining seven (7) SV819600-00-01 batteries will be downgraded to Class II fidelity.  The Contractor shall implement material handling procedures at BST (the Monoblock supplier), that will be incorporated into the next ICB configuration. 

2. The Contractor is also directed to advance the configuration on the following ICBs:
INCREASED CAPACITY BATTERY INVENTORY

	HS ICB S/N
	   BST S/N
	CURRENT

BATTERY  CONFIGURATION
	ACCEPTABLE FOR FLIGHT
	CONFIGURATION AFTER CCBD G6605R5 APPROVAL
	PLANNED USE
	Completion Date

	2010
	023
	SV819600-00-01
	YES
	SV819600-01-00
	FLIGHT
	5/1/01

	2012
	025
	SV819600-00-01
	YES
	SV819600-01-00
	FLIGHT
	3/31/01

	2014
	027
	SV819600-00-01
	YES
	SV819600-01-00
	FLIGHT
	3/31/01

	2026
	041
	SV819600-00-01
	YES
	SV819600-01-00
	FLIGHT
	5/1/01

	2027
	040
	SV819600-00-01
	YES
	SV819600-01-00
	FLIGHT
	5/1/01



Ref. SA 325


NEW Configuration DIDB Certification / Implementation to minimize Inadvertent Actuation

The contractor is hereby directed to certify and implement the new configuration for the Disposable In-suit Drink Bag (DIDB). Certification is to be accomplished by analysis of confidence test data conducted on the new configuration. The “Confidence Test Plan” shall be submitted to CTSD for approval prior to performing the confidence testing.

The following are deliverables:

Quantity
Nomenclature






Due Date
12 

Prototypes for NBL Training ship to CTSD


09/26/01

25 

Class 1 Units to Support STS-108 (UF-1) Flight 

10/31/01

40 

Class 1 Units to Support STS-109 (HST) Training and Flight 
 11/16/01

Certification closure by 10/23/01.



Ref. SA 328



ORU Tool Kit Design, Fabrication and Certification



The contractor is directed to perform the following tasks:

a. Certify and transfer the spare ORU Tools developed from CCBD H7112 to USA.  Certification shall include the development and submittal of an EMUM to NASA by September 24, 2001, which shall detail the ORU change out rationale for the shuttle.  These spare ORU Tools will fly in the Servicing Kit on a Type “A” TPS to support HST.   

b. Create and certify an ORU Tool Kit by flight 9A (STS-112) that is complete with tools and components necessary for use on Station, MPLM and Shuttle. 
c. Fabricate three (3)(one station, two spares) Class I and two (2)( one Prototype non-deliverable and one training unit) Class III ORU Tool Kits complete with tools and components as defined below:    



QUANTITY     

 ITEM DESCRIPTION
2            


Hex head driver, 3/8” drive 

                             3          


Ball hex driver, 3/8” drive      

                             1           


Torque limiting drive, 1/4”          

                             1          


Torque wrench, 3/8” drive                     

                             1           


Open end wrench, 5/16”         

                             1           


Universal Joint, 3/8” drive 

                             1           


3/8” extension, 4”

    
1        


Adaptor, 1/4”Female to 3/8” male

                             2                  

SOP Over-ride protection tool 

                             2                  

DCM O2 fill- line O-seal spare   

4                  

DCM O2 fill- line backup ring spare


1



PLSS Interface, FW T8 filter, O-seal spare


8



PLSS  Interface, LCG Port, O-seal spare

2                  

PLSS Interface, Vent Loop, O-seal spare      

2                 

PLSS Interface, Secondary, O-seal spare

2 DCM Interface, FW O-seal spare

8                  

DCM Interface, LCG water, O-seal spare


2



DCM Interface, Sense port, O-seal spare

2  


DCM Interface, Purge valve port, O-seal spare

2



DCM Interface, Secondary, O-seal spare

2 


SOP Interface, O-seal spare

25 Teflon squares, 2” X 2” 

25                            Teflon squares, 5” X 7”   

2 Wrist straps, ESD control

1    Kapton Tape roll





        1                                  Scissor  

       
        3                     

Interface plates

1 Vent plug for CCC port

Ref.: SA 355

The contractor is hereby directed to revise the EMUM submittal date from         September 14, 2001 to November 9, 2001 and update the tool list and delivery dates as follows:

The contractor will deliver 4 kits.  Each ORU Tool Kit will contain the following tools and components designed and fabricated by the contractor:

QTY              Item Description

  1     HEX HEAD DRIVER, 3/8” DRIVE

  1     HEX HEAD DRIVER, 3/8” DRIVE

  1     BALL HEX DRIVER, 3/8” DRIVE

  1     BALL HEX DRIVER, 3/8” DRIVE

  1     HEX DRIVER, 1/4" DRIVE

  1     RATCHET, 3/8" DRIVE SEALED
  1     HANDLE, 1/4" DRIVE
  1     TOURQUE LIMITING DRIVE, 1/4”  

  1     TOURQUE WRENCH, 3/8” DR 

  1     OPEN END WRENCH, 5/16”

  1     UNIVERSAL JOINT, 3/8” DRIVE

  1    3/8” EXTENSION, 4"

  1    ADAPTOR, ¼” FEMALE TO 3/8” MALE

  2   SOP Over-ride Protection Tool

  2   DCM O2 fill-line O-seal spare (lubricated)

  4   DCM O2 fill-line backup ring spare

  2    PLSS Interface, FW T8 Filter, O-seal spare

  8   PLSS Interface, LCG Port, O-seal spare

  6    PLSS Interface, Vent Loop, O-seal spare

  2    PLSS Interface, Secondary, O-seal spare

  2    DCM Interface, FW O-seal spare

  8   DCM Interface, LCG water, O-seal spare

  2    DCM Interface, Sense port, O-seal spare

  2    DCM Interface, Secondary, O-seal spare

  2   SOP Interface O-seal spare

25   Teflon Squares

  2    Wrist Straps – ESD control

  1    Kapton Tape Roll

  1    Scissor

Items to be stowed in the ORU Tool Kit but will not be designed or fabricated as part of this CCBD.

4 Interface plates

2 Vent plug for CCC port

8 Electrical Covers

2 Oxygen Line Covers

10 Foam tip Swabs

2 O-ring Picks

1 Dynaband

4 pair of Powder Free Latex Gloves




Ref. SA 335

CCBD H7138F, Middeck EMU Battery Charger, ISS Certification and Production of Additional Flight Unit to Support STS-109

The contractor is hereby directed to: 

1. Support USA with certifing five (5) Middeck Battery Chargers and the increased capacity EMU battery (SV819600) for the ISS environment.

2. Provide a ROM for the fabrication of an additional class I middeck battery charger for STS-109.

3. Incorporate corrective action firmware and LED intensity changes into the configuration changes for the increased capacity battery (SV819600).              

Ref. SA 336

CCBD H7120 EMU SSA Enhanced Small Boot Spacer Cert. And Implementation

HSSSI is hereby directed to certify and implement the modified Toe Spacer in the Enhanced Small SSA Boot TMG that was developed and evaluated under PPDO 00-2.2.3C-208. FEMU-R requirements for boot/foot restraint interface will be evaluated as part of this task and revised if necessary.  HSSSI will revise manufacturing documentation and generate modification instructions to retrofit all delivered Enhanced Small SSA Boot TMG’s (Class I and III).

Ref. SA 337:  

CCBD H7145R1 EMU SSA In-line Cable Voltage Regulator (ILCVR) Certification 

The contractor is hereby directed to: 

· Perform 24 cert thermal cycles as part of the certification to the ILCVR assembly.

· Deliver six (6) each in Line Cable Voltage Regulator 0801-112983-01 and O2 Pocket Connector Extension 0102-812936-01 on or before 12/19/01.

Certification closure by 11/8/01.

2.2.1.   
Field Activities  

The contractor shall perform field activities at NASA/JSC in support of the EMU program.  Such activities shall consist of EMU Program management, interface coordination, equipment design, prototyping, development, testing, maintenance, repair retrofit, purchasing, shipping, receiving, Russian Orlan suit flight and training equipment maintenance, enhanced EMU hardware and ancillary equipment, and technical and engineering support.  Such activities shall not include the preparation of Orlan hardware for flight.  Field activities may be required at sites other than NASA/JSC throughout the contract period of performance.  The contractor shall prepare and submit a Field Operations Support Plan in accordance with Data Requirement Description No. 16.

The contractor shall perform the following field activities: 

a. Contractor activities on-site shall conform to all JSC requirements including personnel certification, training and safety.

b. Provide "Quick-Look" summary level and engineering reports for all testing and evaluations that are supported by the contractor.

c. Maintain procedures to ensure compliance with ISO 9001 requirements.

d. Maintain controlled process, man-rated, Class I and /or Class II EMUs at CTSD with Provisioning for contingency  flight processing.

e. Prepare test, installation, and checkout documentation in support of ground, flight, and EVA task activities and operations for EMUs, Russian suits, and EVA equipment, as directed by NASA or required by JSC safety requirements.

f. Engineering evaluation of proposed technical and FEPC processing changes including but not limited to CCBDs, EC/ECOs, DRs, RDRs, YTNs, WSTF requests, updates to S/ ADs, FEMU-R-001 EMU Processing and Constraints; SVHS-7800 EMU Design and Performance Requirements Specification, and MUAs. The contractor shall also provide Test Readiness Review (TRR) packages and limited life item management.

g. Provide pre and post mission EMU operations including; mission support, generation and maintenance of Mission Operations Plan, real-time EVA mission related engineering and technical capabilities, preparation of flight checkout and flight maintenance procedures, EMU flight readiness verification support, and maintenance of Bldg. 7 EVA Operation Room.

h. Provide assistance with the conduct of manned and unmanned tests in JSC facilities, including vacuum and thermal/vacuum chambers.

i. Perform anomaly analysis, redesign, fabrication and certification of the EMU systems described in paragraph r below.

j. Conduct the investigation of "out-of-family" (i.e., outside the experience base) conditions encountered during processing and flight and recommend corrective action, as appropriate.

k. Assist the EMU Subsystem Manager and other NASA organizations in developing EMU enhancements and associated EVA related equipment, and assuring flight readiness and achievement of mission goals.

l. Perform special evaluations of EMU and related EVA related equipment and facilities in order to achieve increases in the operating capability and safety margins of the equipment.

m. Provide manpower and materials to perform such activities as: rapid response anomaly investigations; corrective actions; certification; design; fabrication; hardware end item replacement, adjustment and retest; space awareness presentations and specialized engineering documentation/tests.  

n. Maintain shop and laboratory facilities on site at JSC to support the activities in paragraph 1 above. This includes maintenance, documentation and related activities of all EMU ground support equipment (GSE) located at JSC, except that belonging to the Flight Equipment Processing Contractor (FEPC).  Responsibilities include property accounting, inventory control, administration and reporting, VAX/Oracle database maintenance as required. This also includes GSE configuration maintenance and operation, implementation of changes required to assure similarity to flight-type checkout equipment, maintenance and issuance of bin stock, tools, expendables, and miscellaneous parts.

o. Maintain, develop, and fabricate EMU and EVA equipment including space suit, life support, mockup, laboratory support, and neutral buoyancy type equipment.

p. Perform design, analysis, fabrication, documentation, and certification activities for special EVA related equipment used in conjunction with the EMU.

q. Fabricate and maintain EMU related test equipment and provide new EMU related GSE as needed to support currently projected Shuttle and Station onsite processing activities.

r. Maintain configuration records, mini-databooks, and design control of EMU and Russian suits and EVA systems for neutral buoyancy and other non-space use including the use of oxygen-enriched air (Nitrox).

s. Establish and maintain an engineering data center at NASA/JSC. This data center shall have up-to-date copies of EMU program documentation including S/ADs, FEMU-R-001 EMU Processing and Constraints; SVHS`-7800 EMU Design and Performance Requirements Specification; EMU Certification Reports; "Quick-Look" Reports; failure reports; EMU drawings; EMU Master Authorized Change Records; and other documentation required to carry out the above activities for the EMU and Russian EVA related equipment.  The contractor shall also maintain "Update and Distribution System" for EMU/EVA related equipment, Standard Procedures and drawings, TPS, DR, DRL, drawing files, limited life item tracking, and the Flight Configuration Management System. The contractor shall coordinate the paper flow (RDRs, PDs, CCBDs, ECs) and problem resolutions including CRM tasks.

t. Provide transportation among JSC facilities for test support activities. Perform shipping and receiving capabilities for EMU/EVA related materials and hardware.

u. Operate and maintain a Bonded Stores Facility/Logistics in Bldg. 7A JSC for EMU/EVA related materials and hardware.

v. Assist the EVA Project Office in EMU and EVA related equipment management for SSP, MIR, and ISS assembly and operation missions. This shall include participation in the EMU Board, EVA Hardware Board, Configuration Change Board reviews, and EVA IPTs as directed.  It shall also include the planning and implementation of hardware design, development, testing and manufacturing, and provide technical coordination and review for verification of EVA related equipment.

w. Provide manpower and materials to perform crew procedures development and verification.  

x. Conduct and support manned and unmanned tests in JSC facilities, including neutral buoyancy facilities, Zero G and laboratory settings.

y. Provide engineering development and conduct tests to ensure EMU- interoperability with Russian Orlan suits, Russian EVA related equipment, and equipment provided by other international partners.

z. Provide technical coordination, engineering support, and testing to ensure proper integration of the EMU into the ISS. This shall include identification and resolution of problems/issues, engineering support for definition of interface requirements, conduct of tests to ensure proper interface and operation of the EMU with the ISS, and in the ISS EVA environment.

aa. Assist the EVA Project Office and other NASA organizations in assuring proper EMU and EVA related equipment manifesting and control.

ab. Provide assistance to the EVA Project Office for EMU and EVA equipment logistics.  It shall support maintaining a database with inquiry and read only access options for inventory control, tracking and allocation.  Responsibilities shall also include enabling logistic control of flight operational, development, and training hardware, tracking hardware quantities by name, part number, and serial number, and compiling data on current and future hardware configurations.

ac. Define EMU command and data interfaces for robotics. 

“EVA related equipment” is defined as equipment that is directly attached to the EMU and/or supports its operational, functional, or interoperability capabilities.  Examples of EVA related equipment include AAPs, tethers, donning handles, IFDs, MAGs, DACTs, and other similar equipment.       

Ref. SA 114


ee.

The Contractor shall revise FEMU-R-001, “EMU Processing and Constraints Document” to clarify the External Visual Inspection and Periodic/Quadrennial Inspection of “Vent Pad for Security of mount.”

This implementation shall be on or before January 13, 1999.   

REF. SA 316 &

Ref:  CCO 274 

2.2.1 Interfaces- ISS Joint Airlock
Due to limited stowage availability within the shuttle mid-deck, the contractor is hereby directed to begin work in defining new certification requirements for hardware stowage within the shuttle's joint airlock.    In an effort to support flight STS-104/7A requirements, the contractor is hereby directed to complete the following tasks no later than November 27, 2000. 

1. HSWL is to generate a preliminary document that defines the differences between the current stowage environment and those found within the joint airlock.

2. HSMS is to define the packaging arrangement that will be used within the joint airlock.

3. Upon completion of steps 1 and 2, HSWL shall submit the environmental and packaging information to NASA officials for review, adjustment and/or concurrence.

4. HSWL shall develop preliminary certification requirements for items to be stowed within the joint airlock.

5. The JAL was opened up for stowage of additional items.  The following increment 3 GFE items were identified and stowed in the JAL:

· Crew, or Tube Socks (standard cotton socks), P/N 528-40802-1, -2

· Woodsman Socks (wool blend), P/N ST17C3307-03

· Moleskin (on rolls), P/N 528-43041-1

· Comfort Gloves, P/N 0106-84906-03/04

· Mosite Pads, P/N  TBD

HSWL shall prepare a revision to acceptance of use EMUM (EMUM1-0560R1) that summarizes the certification status of the additional hardware, and submit to NASA XA.


Ref. SA 341 (Ref.: CCO 282)


Phase VI Processing and Training

In support of training and flight activities, the contractor is hereby directed to perform the following efforts associated with the processing and training of Phase VI gloves: 

           A.  Receiving/Bond Room, including receiving, storage, & record keeping.

B.
Neutral Buoyancy Laboratory (NBL) support including installation of wrist disconnects, sizing, TMG repair, structural and leakage evaluations as well as transport to and from the NBL. Post NBL test activities include checkout, rinse, dry and storage.

C. Prep and post activities include installation of wrist disconnects, sizing, structural and leakage evaluations, rinse/dry/store, as well as transport.

D. Fitchecks include installation of wrist disconnects, sizing, structural and leakage evaluations and support of Glove Box Evaluations.

E. 1-G activities include installation of wrist disconnects, sizing and structural and leakage evaluations.

F. Glove Box Evaluation activities include installation of wrist disconnects, sizing, structural and leakage evaluations, and technical support to operate the chamber for evaluations as well as transport.

G. Maintenance of the Phase VI Glove after 40 hours of use, which includes:

1. Wrist disconnect removal, inspection, assembly, and reinstallation.

2. Removal of TMG, inspection of the interior and exterior of TMG

3. Inspection of the restraint.

4. Inspection of the bladder.

5. Overall glove inspection of all components during this maintenance period.

H. Flight processing includes Class I Phase VI Glove build up, fitchecks, SAFER Reach evaluations, Bench Reviews, ETA Build Ups, and Flight Prep and Post. The following flights are being supported:

1. STS-92/3A (Post flight through the end of December 10/11/00 Launch Date)

2. STS-97/4A (Launch Date:  November 30, 2000)

3. STS-98/5A (Launch Date:  February 7, 2001)

4. STS-102/5A.1 (Launch Date:  March 8, 2001)

5. STS-100/6A (Launch Date:  April 19, 2001)

6. STS-104/7A (Launch Date: July 12, 2001)

7. STS-105/7A.1 (Launch Date:  August 10, 2001) Processing Assistance provided to USA

I. Technical issue resolution including Yellow Tag Notice & Discrepancy Reports.

J. Procedure maintenance.

K. Program and Technical Management (including safety review) for Phase VI Processing Activities

Ref. SA 303

1.2.1 Field Activities

This modification is issued to incorporate the implementation of GSFC HST requirements for thermal vacuum bake-out for eight (8) pairs of EMU Phase VI glove TMGs, part number 0106-812144.  These eight pairs of TMGs will undergo the following procedures:

A. Remove from production just prior to the installation of the 12-volt electrical heater harness.

B. These TMGs (0106-812107) will be sent to CTSD/JSC.  CTSD will perform the thermal vacuum bake-out as a government furnished service.  The contractor will ensure that no RTV is added during processing or fabrication subsequent to the bake-out.  

C. CTSD/JSC will return TMGs to ILC Dover for completion of the manufacturing process.

D. The deliverables to USA shall consist of the following:  

1. Four (4) Class I TMGs (0106-812144)

2. Four (4) Class I TMGs (Back-up TMGs)(0106-812144)


Ref. CCO 307

2.2.1 Field Activities

The contractor is hereby directed to perform the following efforts in addressing the certification impact to the EMU of allowing bandages, Dermabond, Steri-strips, Bioclusive, and Tegaderm to be applied to the fingers prior to donning the EMU.  These items are currently flown as part of the Shuttle Orbiter Medical System (SOMS) but are currently not approved for use within the EMU.  The output from this task will be an Engineering Memorandum for flight 7A, documenting the impacts of these items being present in the EMU Vent Loop.  An Engineering Memorandum providing full certification rationale will be submitted after 7A.

Ref. SA 326

EVARM Dosimeter Pocket Certification fabrication for the use in EMU

The contractor is directed to certify and fabricate the Extravehicular Activity Radiation Monitor  (EVARM) dosimeter pockets, part number SED 13101835, for the Liquid Cooling and Ventilation Garment and Communication Carrier Assembly.   These EVARMs shall be used on nine extravehicular activities in the increment number 4 manifest.  Specific activities to be accomplished are as follows:

a. Revise the Interface Control Document, review materials certifications, generate materials usage agreement, review test results, hazard and reliability analysis and write acceptability for multiple use Engineering Memorandum (EMUM).  

b. Generate Failure Mode and Effects Analysis assessments for pockets and EVARM dosimeter integration

c. Generate Government Certification Approval Request for pockets and add a note to CCA drawing to allow pockets to be added as a field option.  

d. The contractor is also directed to support the following:

1. Space Station Airlock Test Article test

2.  Support bench reviews 

3. SSRP 

4. SMART reviews

5. PRCB 

6. Certification of Flight Readiness and Flight Readiness Reviews.                       

The delivery schedule for the EVARM dosimeter pockets is as follows: 

Quantity                             Class

                      Delivery Date

Thirty (30)


Class I pockets

 09-07-01

Fifteen (15)


Class III pockets
   
 09-07-01

Fifteen (15) 


Class III pockets 

 09-07-01  

Ref.: SA 343

Plasma Contractor Unit (PCU)

A.
The contractor is directed to determine the catastrophic and critical effects of plasm discharge on the EMU during EVAs in the event of Space Station PCU failure.  The contractor will assess for:

· Direct electrical injury to the crewmember caused by sneak circuit through EMU Battery/Biomed/EMU Electrical System.

· EMU susceptibility to plasma discharge from Corona affect of O2 leakage or sublimator H2O.

· Damage to EMU electrical components resulting from exposure to arc discharge.

· Evaluate critical effects of molten aluminum in contact with EMU suit materials.

· Assess potential impact of internal suit arcing (effect on bladder, CP).

B.
The contractor is further directed to perform initial development activities for  EMU/ EVA crewmember protection against Plasma arcing, which shall include the following activities:

a. Requirements Generation

b. Design Concept / Prototyping 

c. Design Reviews 

The efforts associated with activities (a) through (c) include travel for one initial, coordination meeting and up to two design meetings at JSC.

C.   The contractor is directed to conduct formal sample testing with ISS/EMU consensus on the test plan and interpretation of the results and continue to participate in the weekly PCU Technical Team meeting.  MSFC Testing Support will be provided to HSSSI as a Government provided service.  No costs are included in this PPDO for MSFC support.  Activities are as follows:

· Provide reliability assistance and analysis of the PCU Report

· Prepare Test Plan for EMU sample material and support MSFC testing.

· Prepare Test Plan for EMU Accessory Materials (ERCA, SAFER, REBA, etc)

· Reconcile Plan with MSFC

· Reconcile Plan with PCU Tiger Team

· Reconcile Plan with NASA EC5/XA/S&MA

· Support MSFC EMU Material Plasma tests

· Prepare Quick Look test report(s).

· Prepare analysis of Test result/prepare HS recommendations for results

· Reconcile with EMU Program

· Prepare Test Report/presentation for EC5, XA and S&MA

· Document results in EMUM

· Travel: 3 trips to MSFC [one(1) person, one (1) trip for two (2) weeks, two (2) trips for one (1) week.]

DELIVERABLES

EMUMS to be submitted to XA on or before January 31, 2001, which address the following topics:

· Ignition of suit oxygen atmosphere.

· Molten Aluminum contact with suit materials causing catastrophic damage.

· Affect of –140V electrical discharge arcing on SSA materials.

· Electrical issues summary memorandum(s).

· Ground rules and requirements associated with the EMU.

· Cost, schedule, technical trade-off of insulation options with recommendation (presentation at JSC).

· Prototype/mock-ups of insulating concepts.

· Feasibility/concept review meeting- TBD

Ref.: SA 345

     The contractor is directed to certify and implement the new configuration Disposable In-suit Drink Bag (DIDB). Certification will be accomplished by analysis of confidence test data for the new configuration, which will be generated and submitted to CTSD for approval prior to confidence testing.

Ref. SA 414

CCBD H6830R3 – IMPLEMENTATION OF THE NEW EEH CONFIGURATION

2.2.1 Field Activities 
The Contractor is directed to review the certification of EVA cables and CCEM pigtails and generate an Acceptability for Use EMUM covering the use of these items in the EMU.  This effort includes analysis by Materials, Systems, and Design to provide rationale for use within the EMU vent loop.  The EMUM will be released NTL 13 days after receipt of all certification paperwork and supporting documents. 

2.2.2.
EVA Preflight and Real-Time Mission Support
The contractor shall provide preflight and real-time support for simulations and flight.  Such support shall encompass plant as well as field facilities and will include a presentation by the contractor at the Flight Readiness Reviews (FRR) of a contractor-prepared FRR package.  For missions without scheduled EVA, deviations to the real-time support baseline plan may be documented by letter to the Contracting Officer.   During EVA, scheduled or unscheduled, the contractor shall be prepared to support tests and evaluations involving the use of training or flight hardware, and shall provide engineering expertise at the plant, in the field at JSC, and at major subcontractor sites during EVA missions.

2.2.3.
Special Studies

Special Studies shall comprise necessary analyses and evaluations, including prototype hardware, which are required to improve safety, increase functionality, enhance cost effectiveness or provide specialized information aiding in the utilization of the EMU under various conditions.  Special Studies will be directed by NASA.  The contractor shall complete a  report documenting the results of each special study accomplished using a contractor generated format.

2.2.4. 
Special Testing

Special testing shall be performed for purposes of expanding performance envelopes of EMU components; exploring off-nominal conditions; evaluating alternate concepts or designs; and performing special interface evaluations with other EVA-related systems.  Reports covering the results of such activities will be prepared and submitted in accordance with Data Requirement Description No. 17.

2.2.5.
Supplier Supportability / Obsolescence 

As directed, the contractor shall identify an acceptable alternate supplier and recertify  alternate supplier and the affected EMU hardware.  If redesign is required, the contractor shall, as directed, redesign the affected hardware and certify alternate supplier.    

As directed, the contractor shall resolve hardware, materials, components, and process obsolescence issues which may result in the loss of EMU production, repair, and failure analysis capabilities based upon an EMU Program life projected through December 31, 2020.

As directed, the contractor shall certify replacement materials and/or processes identified under 4.2 and 4.3. 

2.3
EMU Enhancements 

The contractor shall provide the necessary resources and carry out performance, process, technical, cost reductions and safety related enhancements to the EMU.  EMU enhancements shall be based upon the following objectives which are not in order of importance:

a. Increase EMU protection from harmful radiation.

b. Decrease up and down weight; reduce operations costs, both on-orbit and on the ground; reduce sparing; decrease production costs.

c. Increase the operational envelope in terms of EVA duration and the ability to sustain thermal extremes outside the current envelope of performance.

d. Ability to sustain lower and higher metabolic rates.

e. Increase safety both on the ground and in orbit by making design improvements which increase operating margins and safety factors.

f. Improve EMU robustness and resistance to damage from interfacing systems and equipment.

g. Extend EMU maintenance and refurbishment intervals. 

h. Improve glove fit and mobility; assure cost-effective, on-orbit replacement of high-wear glove components; maintain or improve hot and cold thermal protection; and reduce fabrication costs. 

i. Increase in micrometeoroid / orbital debris protection so as to provide a probability of no penetration (PNP) greater than the current capability of the EMU.

j. Reduce on-orbit EVA preparation and post EVA operations time.
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H7044R3 ECWS
The Contractor is directed to perform certification and production of the Enhanced Caution and Warning System (ECWS) P/N SV827600-1 and the Item 156 Electrical Harness.  This effort is to support replacement of current CWS inventory that will begin to expire in June of 2003.  Also, the contractor is directed to perform a Certification Serial Data Transfer Test.

2.4.
Anomaly Analysis

The contractor shall provide necessary resources and carry out anomaly analyses and corrective action determination for hardware which fails to meet performance requirements, including useful life.  This task shall determine cause of failure; determine corrective action to prevent recurrence; identify mission impact and rationale for flight, if applicable; and recommend disposition of affected items.


Anomaly analysis shall proceed immediately upon receipt of a failed item and shall be carried out in accordance with Data Requirement Description No. 18.

3.0
Hardware 
3.1
Hardware Provisioning 

The contractor shall provide the resources required to carry out the fabrication, assembly, acceptance testing, and production of flight and training hardware.  Hardware provisioning shall include EMU hardware and other EVA related hardware, and materials of certified design for the purpose of increasing EMU hardware inventories to meet Shuttle and ISS manifests; production of enhanced and/or replacement items; and retrofit kit production for maintaining a Probability of Sufficiency (POS) as discussed in Paragraph 4.4 PPS.  The exact configuration of each item, as depicted by the dashed part number, shall be the latest certified configuration, unless otherwise approved by NASA.

Provisioned EMU Hardware is delineated under Section J-8 - EMU Hardware Provisioning List which is hereby incorporated into the Statement of Work. 

 Ref. SA 5 

3.1.1  HARDWARE PROVISIONING

The  contractor is directed to add an additional fabric piece to the IDB Restraint Strap on the Planar HUT to eliminate peel failure mode and the contractor is to provide retrofit kits for existing units.

Ref. SA 84 

3.1.2  


The contractor shall design, certify, and implement the EMU SSA Extra Short Lower Arm Assembly.  The Extra Short Lower Arm Assembly will use the existing Size 01 Power Harness.  The contractor will produce 8 pairs of the Extra Short Lower Arm Assemblies (3 training and 5 flight pairs).  Delivery of the first training pair will be by 3/31/99 and the delivery of the first two flight pairs by 9/15/99.  The remaining five pairs will be delivered by 11/15/99.

Certification closure date by 7/15/99.

Ref. SA 96


3.1.3 EMU SSA Phase VI Glove Production
The contractor shall produce and deliver fourteen (14) pair of Phase VI Gloves as directed by NASA Technical Direction in FY 99.  These fourteen (14) pair of Phase VI Gloves are intended to provide flight and back-up Gloves for EVA crewmembers through flight 4A.  Size definition of these Gloves will be provided via Technical Direction by the NASA EMU Contract Technical Manager.

Delivery shall be 5 months after receipt of technical direction.


Ref. SA 209

The Contractor is directed to incorporate the following configuration changes into ten (10) pairs of Phase VI Gloves:

1. Install teflon liner into bladder, flocking of bladder to flange, and turn restraint flange seam allowance away from bladder. 

2. Revise the whipstitching method used for ORU bracket attachment, apply a second coat of edgelocking to three high wear seams, transition of index finger base panel seam allowance from 5/32" to 7/32", and revise manufacturing process to improve bladder anchor tape bond strength consistency.  

3. Modify the Predelivery Delivery Acceptance document to remove Manned Pressurized Time from gloves upon delivery and to exclude TMGs from break-in cycling.

4. Modify Acceptance Data Package to document that the six-hour break-in requirement is satisfied prior to delivery and the start of Manned Pressurized Time tracking.

Ref. SA 184

The contractor shall incorporate the 12 Volt electrical system into two (2) pair of Phase VI Gloves to support flight 4A.  The remaining twelve (12) pair of Phase VI Gloves will be delivered with 3 Volt electronics.  (The above 14 pairs of gloves were directed under SA 96.)

Ref. SA 97


3.1.4  Additional EMU SSA Phase VI Glove Customizations
The contractor shall increase the inventory by adding six (6) additional customizations.  Direction to perform these six (6) glove customizations will be provided by NASA Technical Direction in FY 99.

Delivery shall be 9 months after receipt of technical direction.

Ref. SA 184

The contractor shall incorporate the 12 Volt electrical system into (6) pairs of the Class III customization Gloves to meet training requirements.  (The above (6) pairs of gloves were directed under SA 97.)

Ref. SA 210

The Contractor is directed to incorporate the following configuration changes into six (6) pairs of Phase VI Customization Gloves:

5. Install teflon liner into bladder, flocking of bladder to flange, and turn restraint flange seam allowance away from bladder. 

6. Revise the whipstitching method used for ORU bracket attachment, apply a second coat of edgelocking to three high wear seams, transition of index finger base panel seam allowance from 5/32" to 7/32", and revise manufacturing process to improve bladder anchor tape bond strength consistency.  

7. Modify the Predelivery Delivery Acceptance document to remove Manned Pressurized Time from gloves upon delivery and to exclude TMGs from break-in cycling.

8. Modify Acceptance Data Package to document that the six-hour break-in requirement is satisfied prior to delivery and the start of Manned Pressurized Time tracking.

Ref. SA 104


3.1.5

The contractor shall incorporate the new wrist tether strap into the RPHG Assembly design, through an engineering change.  The wrist tether strap part number shall be 0106-811-664-01.  The contractor shall also produce 50 (25 pairs) of flight wrist tether straps to be used to retrofit any 4000 series and RPHG gloves which, are being prepared for flights in the effectivity range of STS-96, including associated pre-flight activities.

Certification closure by 5/6/99.

Delivery of flight wrist tether straps will be by May 7, 1999.

Ref. SA 106   

3.1.6

The contractor shall have United Space Alliance (USA) ship the glove subject TMGs (S/N 108 only) to ILC Dover for installation of heaters.  The contractor shall also have ILC Dover install heaters into these 4750 glove TMGs for crewmember Bursch in order to support SESL run in February 1999.  The subject TMGs are of the heated configuration, with no heaters currently installed.  The TMGs shall be delivered, to the field with heaters installed, by February 19, 1999.

Ref. SA 108


3.1.7

The contractor shall produce the following SSA components required to increase the inventory in order to meet the increased level of NBL training requirements for HST.  

Component


Part Number

Size

Qty
Units

Del. Date

Helmet less CPV

0105-10005-10


1
ea
1/31/00

WETF EVVA


9843-02



1
ea
1/31/00

Dual Seal Scye Bearing
10134-02 w/23456


1
pr
1/31/00

Dual Seal Arm Bearing
10209-03



1
pr
1/31/00

Enhanced Leg Assembly
0104-210575-06
01

1
pr
3/10/00





Ref. SA 108 R1

Enhanced Boot

0104-201895-21/22
  Large
1
pr
4/30/00





Ref. SA 108 R1

Enhanced Boot

0104-201895-21/22
  Large
1
pr
5/31/00





Ref. SA 108 R1

LCVG Garment Assembly
0107-84029-22
  02

1
ea
4/30/00*

LCVG Garment Assembly
0107-84029-22
  05

1
ea
7/31/00*

*Delivery Dates are contingent upon acceptable tubing material replacement.

All components except the WETF EVVA will be delivered as Class 1 hardware and USA is to downgrade as needed to supplement the training inventory.  Components will be manufactured using the new bladder cloth P/N ST12N3555-05 where applicable.  



Ref. SA 110
3.1.8

The contractor shall produce the following SSA components required to increase the inventory in order to meet the increased level of ISS training requirements.  

	Component
	Part Number
	Size
	Qty
	Units
	Delivery Date

	Helmet less CPV
	0105-10005-10
	
	1
	ea
	1/31/00

	WETF EVVA
	9843-02
	
	1
	ea
	1/31/00

	Enhanced Upper Arm Assembly
	0103-29985-04
	XL
	1
	pr
	12/23/99

	Enhanced Lower Arm Assembly
	0103-210152-13/14
	O1
	1
	pr
	12/12/99

Ref. SA 110 R1

	Enhanced Lower Arm Assembly
	0103-210152-13/14
	O2
	1
	pr
	12/23/00

	Enhanced Lower Arm Assembly
	0103-210152-13/14
	O3
	1
	pr
	1/31/00

	Enhanced Lower Arm Assembly
	0103-210152-13/14
	O4
	1
	pr
	2/25/00

Ref. SA 110 R1

	Waist Restraint & Bladder 
	0104-810605-05 
	16XS16
	1
	ea
	3/31/00

	Waist TMG
	0104-84905-05-04
	16XS16
	1
	ea
	3/31/00

	Body Seal Closure
	9787-07
	16"
	1
	ea
	1/31/00

	Enhanced Brief Assembly
	0104-810598-06
	16"
	1
	ea
	3/7/00

	Enhanced Leg Assembly
	0104-210575-06 (Ref. SA 110 R4)
	O2
	1
	pr
	3/31/00

	Enhanced Leg Assembly
	0104-210575-06(Ref. SA 110 R4)
	O3
	1
	pr
	4/3/00

	Enhanced Leg Assembly
	0104-210575-06(Ref. SA 110 R4)
	O4
	1
	pr
	4/14/00

	Enhanced Boot 
	0104-201895-21/22 (Ref. SA 110R4)
	Large
	1
	pr
	6/30/00

	Boot Sizing Inserts 
	0104-212080-05/06
	SS
	1
	pr
	2/5/00

	Boot Sizing Inserts 
	0104-212080-05/06
	SM
	1
	pr
	2/18/00

	Boot Sizing Inserts 
	0104-212080-05/06
	SL
	1
	pr
	2/26/00

	Boot Sizing Inserts 
	0104-212080-07/08
	LS
	1
	pr
	3/7/00

	Boot Sizing Inserts 
	0104-212080-07/08
	LM
	1
	pr
	3/17/00

	Boot Sizing Inserts 
	0104-212080-07/08
	LL
	1
	pr
	3/29/00

	LCVG Garment Assembly
	0107-84029-22
	03TML
	2
	ea
	5/31/00*

	LCVG Garment Assembly
	0107-84029-22
	04MS
	1
	ea
	6/30/00*

	BLVD
	0107-81057-35/36
	02XS
	1
	pr
	1/31/00

	BLVD
	0107-81057-35/36
	03S
	1
	pr
	2/10/00

	BLVD
	0107-81057-35/36
	04M
	1
	pr
	2/29/00

	BLVD
	0107-81057-35/36
	05L
	1
	pr
	2/29/00


*Dates are contingent upon acceptable tubing material replacement.

All the above components except the WETF EVVA will be delivered as Class I and USA is to downgrade as needed to supplement the training inventory.  Components will be manufactured using the new bladder cloth P/N ST12N3555-05 where applicable. 

Ref. SA 111

3.1.9

The contractor shall fabricate and deliver the following flight hardware to USA for use on ISS Flights 2A.1 (STS-96), 2A.2 (STS-101) and 3A (STS-92):

Description




Quantity

Delivery Date
SSAPH Electrical Assemblies 

4 EA


2/12/99

SSAPH Electrical Assemblies

3 EA


5/7/99

SSAPH Electrical Assemblies

3 EA


7/30/99

(Ref. SA 165)

SSAPH Electrical Assemblies

3 EA


11/22/99

AHG Battery Assemblies


20 EA


2/12/99

AHG Battery Assemblies


20 EA


5/7/99

AHG Battery Assemblies


20 EA


7/30/99

(Ref. SA 165)

AHG Battery Assemblies


20 EA


11/22/99

Ref. SA 113 


3.1.10

The Contractor shall process hardware to support two (2) primary crew members on STS-93 in accordance with the standard list of SSP EMU hardware baselined for non- EVA flights per CCBD H6756FR2.  

Ref. SA 116 


3.1.11


The contractor is authorized to incorporate the 16-S-16 Waist TMG on the 16-XSF-16 Waist Restraint/Bladder Assembly. 

Certification Closure by 4/16/99

Ref. SA 117
3.1.12


The contractor is authorized to revise the Boot TMG installation procedure for delivery by 4/26/99.

Ref. SA 125
3.1.13


The contractor is authorized to perform the acceptance testing and final processing of 18 Item 141 enhanced Gas Traps P/N SV805257-1, with 11 units in FY'99 and 7 units in FY '00.  The current retrofit kits do not contain the necessary details to allow the life of the Item 141 to be extended beyond its 15 year useful life.  New lower housings and covers have been procured which, when incorporated with the retrofit kits will essentially create new build Gas Traps with a 15 year useful life.  The assembly of details is to be completed per the USA/FCE contract NAS 9-20000, under the original task to assemble the retrofit kits.  Testing required for all new builds will be completed under the EMU contract NAS 9-97150.  The first delivery shall be by 2/12/99.  

Ref. SA 127
3.1.14

The contractor is authorized to implement necessary modifications to the entire LCVG fleet for use with the Phase VI Gloves, including certification by analysis/similarity (the exact same LCVG configuration will be used when certifying the Phase VI Gloves).  The use of mini-vent ducts will also be mandated to prevent abrasion of the Phase VI Gloves.  ILC shall fabricate 148 pairs each of teflon cuffs and Gore-Tex thumb donning loops which will be delivered for installation by USA.  For STS-96 only, incorporation of the LCVG modifications will be accomplished by single mission certification with an acceptability for use memo addressing the 4000 Series Gloves.  Delivery of a minimum of twelve (12) LCVG modification kits shall be on or before 3/10/99.  Of these twelve (12) kits, four (4) will be used for flight hardware and eight (8) will be training units.  A minimum of eighteen (18) additional LCVG modification kits shall be delivered on or before 5/7/99.  All remaining modification kits shall be delivered on or before 10/11/99.  Both single mission certification and the acceptability for use memo for the 4000 series Gloves need to be finalized by 3/9/99.

Certification Closure by 5/6/99.

Ref. SA 212

EMU SSA LCVG FLEET MODIFICATIONS DUE TO PHASE VI GLOVE ABRASION

The Contractor is directed to revise the configuration of the LCVG by deleting the Teflon cuff and keeping the Gore-Tex thumb donning loops.  Also, the Contractor shall modify the attachment method of the Gore-Tex donning loop to the LCVG.  Flight authorization for STS-92, 97 and 101 will be obtained via Type "A" TPS and Acceptability for Use Memo prior to certification.

Certification Closure date by 2/25/00

Ref. SA 136

3.1.15
The contractor is authorized to extend single mission certification of the Phase VI glove for all flights until full certification is completed.  The contractor is also authorized to replan the Phase VI glove certification program with single mission certification for all flights by 3/20/99 with full certification by 11/4/99.

(Ref. SA 142)
3.1.16  

The contractor is directed to revise the arm position in the design in accordance with crew comments after evaluations of the prototype X-Large HUT.  

The following are deliverables:

Description
Part Number 

Quantity

Delivery Date
HUT

0102-110102-XX

7 ea


11/1/00

Ref. SA 155

3.1.17

The contractor is directed to fabricate and deliver the following:


Description

Quantity
Part Number
Delivery Date
4750 TMGS

1 pr

0106-211768

6/25/99 (for use on STS-99)

Also the contractor is directed to modify and deliver the following:

Description

Quantity
Part Number
Delivery Date

4750 TMGs

2 pr*

0106-211768

9/3/99 (for use on STS-101)

* 1 pair modified from 0106-811211 to 0106-211768

  1 pair modified from 0106-811852 to 0106-211768

Ref. SA 176
3.1.18

The contractor shall retain the Limited Life constraint on the LCVG that requires a preflight inspection on the teflon cuffs.  The certification status shall be reactivated for the previously certified LCVG with Biomed Assembly SED 13101526-303 configuration (without teflon cuffs) for use with the 4000 Series Gloves as necessary.  STS-93 shall also be included in the flight effectivity.

Ref. SA 179

3.1.19

The contractor shall incorporate non-heat treated Spring Plungers into the Adjustable Leg Bracket Assembly.  These new spring plunger components will be made of a non-heated material, which will allow actuation of the plunger in the Adjustable Leg Bracket Assembly.  The fleet will be retrofitted via a Mod Kit.  Incorporation of the Mod Kit will roll the Leg Assembly dash number, but not the LTA level dash number.  Delivery of the Spring Plungers as follows:

REF. SA 239

The Contractor is directed to incorporate a redesigned swivel pin into the Adjustable Leg Bracket Assembly.  The items below will be incorporated via a modification kit.  





Qty to FCE-EVA
Balance to
Qty to

Qty to



Spring



for STS-98 by 

FCE-EVA
CTSD

ILC Dover

Plungers


by 3/29/00

by 5/9/00
by 5/9/00
by 5/9/00
Total

0104-210826 (Small)

48 ea.


368 ea.

72 ea.

36 ea.

524

0104-210827 (Large)

48 ea.


368 ea.

72 ea.

36 ea.

524

0104-212700 (Swivel Pin)
48 ea.


368 ea.

72 ea.

36 ea.

524 



Certification by 3/24/00



DELETE per SA 239Qty to FCE-EVA
Balance to
Qty to

Qty to



Spring



for STS-98 by 

FCE-EVA
CTSD

ILC Dover

Plungers


by 3/20/00

by 4/28/00
by 4/28/00
by 4/28/00
Total

0104-210826 (Small)
48 ea


368 ea
72 ea

36 ea

524

0104-210827 (Large)
48 ea


368 ea
72 ea

36 ea

524

Certification Closure by 3/17/00.
Ref. SA 235

3.1.20 EMU/LSS:  DCM Potentiometer Replacement

The Contractor is directed to procure twelve (12) pairs of DCM Potentiometers P/N SV767784-2 & SV767785-2 by 12/31/00, to maintain a sufficient number of spares in stores to support future refurbishment of DCMs with the latest configuration potentiometers.

Ref. SA 249

3.1.21  EMU/LSS:  CWS Redesign Effort  
The contractor is hereby directed to perform preliminary design of a Caution and Warning System (CWS), which shall include:   
PRELIMINARY DESIGN PRIMARYACTIVITIES: (The primary activities listed below shall include, but not be limited to, the sub-level details specified in the CWS Design Activity (Baseline Schedule) of CCDB 7044.)

1.   System Level Design Definition  

2.   Design Mother Board

3.   Design CPU Board (First Board to Build in  Sequence)

4.  Design Analog Board

5.   Design Digital Board

6.    Design I/O Board

7.   EMI Effort

8.  I-156 Redesign

  9.   Software Requirements

10.  Integrated Box Level Testing

11. EEE Parts Requirements

12. Program Administration/Miscellaneous

13.  Update PDR Documents

14.  Conduct PDR:  The Preliminary Design Review (PDR) shall be conducted on or before October 31, 2000 in accordance with Data Requirements List (DRL) 42.

CCO 296

CWS Redesign Effort

The contractor is directed to initiate the redesign of the Enhanced Caution Warning System (CWS P/N SV827600-1).  A critical design review (CDR) shall be presented on or before January 31, 2002.  The design effort shall begin with the completion of the CWS Preliminary Design Review directed via the base CCBD (ref SA 249).

Ref:  CCO 300 – Phase VI Glove Heater Redesign

1. Due to the Phase VI Glove heater damage from the present 12V heater system (reference RDR J-EMU-106-020), the contractor is directed to develop and certify for single mission use a 12V Phase VI Glove heater system redesign as part of a short term corrective action. In an effort to support flight STS-100/6A and subsequent flights requirements, the contractor is hereby authorized to complete the following tasks no later than March 31, 2001. 

5. Develop a 12V heater system redesign that will meet the operational temperature requirements of the Phase VI Glove and PLSS

6. Define the packaging arrangement that will be used within the EMU

7. Perform fit-checks of the redesign in the Pivoted, Non-ORU and ORU HUT’s

8. TRR

9. Perform manned and unmanned 2 foot chamber testing at NASA JSC

10. Design review at NASA JSC

11. Provide Status Report (EMUM) to NASA XA on or before March 31, 2001.

SA 377

N=12, CCO 270 and revisions H7067

The Contractor is directed to procure LSS Hardware to replace expiring LSS inventory and continue planned maintenance of LSS Hardware that can be life extended through refurbishment.  

The Contractor shall perform the following tasks:  track and provide schedules for deliveries identified, coordination with USA (current review of the certification cycle model, plans for waiver/certification changes, and long term logistic planning), a 20-30 year Life Extension Fleet Leader Evaluation on Items 100(Primary Life Support Subsystem) /131(Primary Water Tanks), define appropriate logistical parameters to support N=12 and a certification cycle model update, provide technical findings and recommendations to waive LSS components (Items 100, 120, 125, 127/128, 134, 135, 137,142, 143, 145, 131, 148 and 162), evaluate acceptability for life extension for Item 111 (Primary Oxygen Bottle) and Item 210 (Secondary Oxygen Bottle) including coordination of a DOT exemption  and evaluate maintenance and on-orbit life for all EMU LSS components to 2 years and beyond (less nominal ground processing time).

The contractor shall provide for the development, certification, and delivery of the I-153, Caution and Warning Harness.  The redesign effort will provide for changes to the bracketry of the PLSS and one additional connector.  Also, a concept, preliminary, and critical design reviews will be held.  The certification of the harness will include presentations to the SMART and SSRP. 

The contractor shall provide for the development, certification, and delivery of the I-425, SCU Electrical Harness.  The redesign effort will provide for an additional power and return line.  Also, a concept design review will be held.  The certification of the harness will include presentations to the SMART and SSRP, as necessary.

Deliverables for the above effort:

1) Fleet Leader Report for items 100/131 shall be delivered on or before 7/31/02.

2) EMUM to define logistical parameters and certification cycle model update shall be delivered on or before 2/04/02.

3) EMUM to identify technical findings and recommendations for waivers of LSS components, identified above, shall be delivered on or before 4/31/02 for Items 100, 120, 125, 127/128, 134, 135, 137,142, 143, 145 and 6/30/02 for Items 131, 148 and 162. (Recommendation shall include a feasibility assessment for updating the certification vs. utilizing waivers).  

4) EMUM with acceptability rationale to life extend Items 111 and 210 shall be delivered on or before 6/30/02.

5) EMUM with acceptability rationale for extension at maintenance and on-orbit life for all EMU LSS components to 2 years and beyond shall be delivered on or before 4/30/02.

6) Provide an EMUM with a feasibility assessment and ROM for extending the life for all EMU LSS components to a minimum of 3 years shall be delivered on or before 8/31/02.

7) Item 153, Concept Review on or before 3/30/02 / Preliminary Design Review on or before 7/30/02 / Critical Design Review on or before 10/30/02 (OPTION 2) / Certification (including SMART/SSRP approval) on or before 12/31/03 (OPTION 2)

Item 425, Mini Design Review per telecon on or before 4/9/02 / Certification (including SMART/SSRP approval) on or before 9/30/02
3.2
Hardware Refurbishment

The contractor shall perform refurbishment operations on EMU hardware in order to extend the service life of EMU hardware.  This hardware will be returned either from NASA or the Flight Equipment Processing Contractor (FEPC).  Refurbishment will include the effort required to return the hardware to its original specification and include upgrading if mandated by an approved engineering change order.  The contractor shall develop procedures, drawings, and directives for NASA approval / concurrence.  This data will clearly define the repair activities for items requiring refurbishment.

Items returned by NASA or the Flight Equipment Processing Contractor (FEPC) for refurbishment shall be processed according to the EMU Limited Life List Data Requirement Description No. 19, latest edition, or according to life extension directives via approved engineering change order.  

All hardware subject to refurbishment operations shall be processed so as to be returned to NASA or the Flight Equipment Processing Contractor (FEPC) in accordance with the current authorized production configuration, or configuration authorized for that particular serial number item in accordance with the latest Master Authorized Change Record (MACR) - reference Data Requirement Description No. 20. 

EMU hardware refurbishment is delineated under Section J-7 - EMU Hardware Refurbishment Quantities and Delivery Schedule List which is hereby incorporated into the Statement of Work. 

Ref. SA 65

3.2.1

The contractor shall perform Space Station thermal certification for the EMU for all flights by 7/31/98.  Certifications are based receipt of on NASA definition of the Russian FGB-E-field by 6/15/98 and NASA definition of the system level thermal requirements, Phase VI Glove requirements, and suit touch requirements, by 7/15/98.  The form of the thermal inputs is per Attachments 1 and 2.   This effort provides two single-mission electromagnetic compatibility (EMC) certifications for ISS flight 2A by 7/1/98 and ISS flight 2A.1 by 9/17/98.  Deliverables are:  an EMU EMUM for flight 2A by 7/1/98, an EMC EMUM for flight 2A.1 by 9/17/98 and a Thermal EMUM for Space Station by 7/31/98.  

The contractor shall revise the requirements in affected specifications and S/ADs to reflect these changes under existing direction contained in CCO 1 to the EMU Contract NAS9-97150.

-------------------------------------------------------------------------------------------------------------

CD/DR:


TITLE:

H6823


FULL ISS THERMAL ENVIRONMENT CERTIFICATION

AND EMC CERTIFICATION FOR ISS ASSEMBLY FLIGHTS 2A AND 2A.1

-------------------------------------------------------------------------------------------------------------

CEI


Description

                   S/AD Part II (Specification) Number
PLSS
Baseline, Planar, ORU Planar

SV799100/2

SOP






SV799045/2

DCM
2000 Series, Planar, ORU Planar

SV792294/2

EEH






SV767690/2

CCC
2000 Series




SV792600/2

Battery
1000 Series




SV767789/2

Battery
2000 Series




SV819600/2

    ILC S/AD Part II (Specification) Number

CCA






0101-10001

HUT
Pivoted




0102-10002

HUT
Planar





0102-110102

Arm

Enhanced




0103-110103

Arm

Enhanced/Heated



0103-110203

LTA

Enhanced




0104-110104

Helmet






0105-10005

Gloves
4000 Series




0106-19010

Gloves
Phase VI




0106-110106

Gloves
RPHG





0106-111723

LCVG






0107-10007

EVVA






0108-10008

IDB

Reusable




0110-10010

IDB

Disposable




0110-110110

Cable
SSAPH, SEMU Heated Glove

0800-111983

Ref. SA 83
3.2.2  
The contractor shall revise the DCM delivery sequence and add effort to retrofit the remaining DCM Electronic Assemblies (I-350) S/Ns 2009, 2016, 2003, 2004, 2005, 2014, and 2007.  The additional effort shall include reworking the DCM housings by enlarging the EVA center hole, performing as-received inspection/testing of DCM Electronic Assemblies, and procuring 20 new LCD lens to support the remaining LCD Module retrofits.  Delivery of the 20 new lens shall be on or before 9/30/98.  Delivery of the current DCM S/N 2009 shall be on or before 9/17/98.

Ref. SA 188

3.2.2  Item 386 DCM Wiring and Electronic Assemblies  

The Contractor shall manufacture and deliver seven (7) Item 386 DCM Internal Wiring Assemblies for incorporation into refurbished DCMs in accordance with the DCM retrofit schedule below and in Section J-13, IX DCM Retrofit (Tri-Metal Gold).  In addition, the contractor shall refurbish five (5) DCM Electronic Assemblies, which will be incorporated into refurbished DCMs in accordance with this DCM retrofit schedule.  One (1) of the seven (7) Item 386 Internal Wiring Assembly will be provided by the contractor to support the refurbishment of DCM 2005 which will be refurbished under the contract Fleet Leader Refurbishment Program.  




   GFE




Serial No.

Receipt
Ship Date
2002


09/01/00
12/21/00
The following are GFE items (in bonded stores here at H.S.)required to support DCM deliveries:

Item 


Part Number



Quantity

360


SV767784



     4

361


SV767785



     4

362


SV826125-1



     2

364


SV823136-1



     7

365


SV767794-2



     5


366


SV771887-3
and/or SV813931
     6


367


SV767795-3



     7

368


SV767792-2



     5

     Ref. SA 107
     3.2.3

The contractor shall changeout the Vent Flow Housing (VVFH) on the PLSSs which reach their 15   year useful life expiration through 2001.  The nonrecurring and recurring effort is as follows:  

1.  Generate the SI by 2/21/99.

2.  Ship two WFHs from HS/WL bond stores by 2/21/99.

3.  Demonstrate SI to field as soon as flight PLSS is available in the field.

4.  Deliver four new WFHs by 12/15/99.

5.  Refurbish 2 WFHs by 6/30/00 and 2 by 3/31/01.

Ref. SA 132

3.2.4

The contractor is authorized to replace the SCU tether hooks from the current configuration of SV771749-200 to SED39119074-305.  The -305 hooks utilize a dry film lube coated aluminum plunger, which replaces the stainless steel plunger found on SV771749-200.

Ref. SA 133

3.2.5

The contractor is authorized to replace two (2) Multiple Connector latch screws (part number MS35233-13; 300 series stainless steel 25-100 ksi yield strength) with new longer screws (part number NAS1101E04-6; A286 with 107-160 ksi yield strength).  These screws will be replaced in eight (8) SCU Multiple Connectors at KSC and six (6) ESCU Multiple Connectors at USA per Service Instruction SI-EMU-427.

Certification Closure by 3/8/99

Ref. SA 168

3.2.6  

The contractor shall make changes to the 02 plunger for the SCU, DCM, and ISS EMU Umbilical (IEU) multiple connectors.  Changes are made as follows:

Plunger Retrofit




     Previously Assembled 
New Production Multiple



Item



    Hardware*

     Connectors**


Total

SCU (S/Ns 1005, 1014, 1016, 1017)
4


14



18

DCM (S/Ns 006, 008, 009, 014, 015)
5


11



16

IEU (S/Ns 1001, 1002)


2


4



6

* Requires disassembly of end item, retrofit, reassembly, PDA testing

** Plungers will be replaced during assembly of multiple connectors at supplier

SCU S/N 1008 delivery date is revised to 10/10/99 and SCU S/N 1011 delivery date is to 11/10/99.  

02/H20 Manifold Assembly S/N 010 delivery date is 12/10/99.

Screw Replacement



   Previously Assembled 
   New Production Multiple



Item



Hardware*


Connectors**



Total

IEU (S/Ns 1001, 1002)
2



4




6

* Screws will be replaced during retrofit of plunger provided above

** Requires disassembly of IEU multiple connectors

*** These quantities are included in those provided above

GFE – tether hooks, P/N SED39119074-305 required six weeks prior to delivery of SCUs.  

SCU/IEU/ESCU Multiple Connector Screw Replacement 
The contractor shall replace (27) 300 series stainless steel screws (yield strength 25 ksi min.) in the IEU multiple connector with A286 material (yield strength 107 ksi min.) as follows:
Qty.
Existing Part No.
Replacement Part No.
Length Increase
Comments
   Torque in-lbs

2

MS51959-2

A/L P/N 25963

None

Latch, Open Position
 3.5-3.0

1

MS16995-17

NAS1352N06-6

None

T-Handle Latch Lift
 9.7-8.3

2

MS35233-13

NAS1101E04-6

+ 0.125

Latch, Closed

 7.0-6.0

5

MS35233-13

NAS1101E04-4

None

Handle Cover Plates
 4.3-5.1

2

MS35233-15

NAS1101E04-8

+ 0.125

Bearing Stand

 4.3-5.1

4

MS35233-26

NAS1100E06-6

+ 0.125

HP 02 Fitting
            12.7-10.8

6

MS35233-26

NAS1100E06-6

+ 0.125

Cooling H20                  12.7-10.8

3

MS35233-26

NAS1100E06-6

+ 0.125

Portable H20                 12.7-10.8

2

AN505C4-7

A/L P/N 25964

+0.062

Bearing Stand

  5.5-6.1



Certification Closure date by 7/10/99
Ref. SA 380

Deferral Mod.

(Reference SA 168, Paragraph 3.2.6, REPLACEMENT OF SCU/IEU/DCM MULTIPLE CONNECTOR 02 POPPETS)

The delivery of  (1) SCU and (2) DCM Manifolds

FROM: 
9/30/02

TO:
(1) DCM Manifold S/N 006 – 9/30/03*



(1) DCM Manifold S/N 008 – 9/30/04**


(1) SCU S/N 1005 – 9/30/04 **


(Ref. SA 204)

3.2.7  Change Dimensions On AAP Support Pin and Pin Bushing Guide

The contractor shall perform a feasibility test.  Also the contractor shall provide latch details, upper supports and PLSS support brackets for (9) nine Class I AAPs.  Of the above (9) nine AAPs, (2) two AAPs (S/Ns 1014 and 1020)* will be refurbished to incorporate EC 182135-080, upper supports, PLSS support brackets and latch details. 

*Delivery of AAPs (S/Ns 1014 and 1020) will be 12 weeks after receipt of AAP at HSSSI.

The contractor shall revise the following documents:

-FMEA/CIL

-S/AD

-FEMU-R-001

-AAP drawings SV772212 Lower Support Pin and SV771998 Bushing Pin Guide

-Limited Life List 

Certification Closure by 6/28/00

Ref. SA 229

3.2.8

The Contractor is directed to upgrade the PLSS S/N 1004 from a Class II unit to a Class I unit (Reference JSC System Level Procedure 4/8).  Also, the contractor is authorized to overhaul, rework, and repair or replace the PLSS components to bring PLSS 1004 to flight condition.

Delivery of PLSS S/N 1004 (Less ORU TMGs) by 9/30/00  

*GFE:  The following GFE from USA is required to HSMS for delivery of the PLSS by 9/30/00:


Item 

Description

P/N
 Required Receipt Date
	Item 123
	Fan Pump Separater
	SV787994
	July 28, 2000

	Item 125
	Pitot Actuated  Valve
	SV769480
	April 21, 2000

	Item 134
	Condensate Water Relief Valve
	SV769403
	April 21, 2000

	Item 135
	Feedwater Relief Valve
	SV769404
	April 21, 2000

	Item 137
	Water Shutoff Valve
	SV767660
	April 21, 2000

	Item 146
	Positive Pressure Relief Valve
	SV787036
	July 20, 2000

	Item 147
	Negative Pressure Relief Valve
	SV785927
	July 20, 2000

	ORU Kit
	ORU Kit With Harnesses
	SV28202
	April 21, 2000



Ref. CCO 232

3.2.9.1 Upgrade of PLSS 1001

The contractor is directed to overhaul, rework, repair, or replace PLSS components to bring PLSS 1001 into conformance with ground testing or training in a hazardous environment requirements as defined in JSC System Level Procedure 4.8. 

The contractor shall complete an engineering review of the PLSS 1001 which will provide the rationale to upgrade PLSS 1001 to bring it into compliance with “Class II” requirements in accordance with JSC System Level Procedure 4.8.  The contractor shall document the review findings and recommendations in the form of an engineering memorandum and submit it to NASA.   

This effort is based on use of CRM "Fair Wear and Tear Inspection Criteria", EMU Procedure 023.  After completion of the upgrade, PLSS 1001 will be shipped to the Government as an “Overhauled Certification Unit.”  

Ref.SA 321

3.2.9.1 Upgrade of PLSS 1001

The contractor is directed to overhaul, rework, repair, or replace PLSS components to bring PLSS 1001 into conformance with ground testing or training in a hazardous environment requirements as defined in JSC System Level Procedure 4.8. 

The contractor shall complete an engineering review of the PLSS 1001 which will provide the rationale to upgrade PLSS 1001 to bring it into compliance with “Class II” requirements in accordance with JSC System Level Procedure 4.8.  The contractor shall document the review findings and recommendations in the form of an engineering memorandum and submit it to NASA.  Also, the contractor shall provide an EMUM supporting that PLSS S/N 1001 is acceptable for crew training and evaluation in thermal vacuum environments for a minimum life of 5 years.  

This effort is based on use of CRM "Fair Wear and Tear Inspection Criteria", EMU Procedure 023.  After completion of the upgrade, PLSS 1001 will be shipped to the Government as an “Overhauled Certification Unit.”    The contractor is directed to use SVP 233 (CRM Process) and SVP197 (Non-Standard Flow of Hardware) to process PLSS 1001 and associated items.

Ref. CCO 232

3.2.9.2 SOP 1020

The contractor shall provide one (1) Fight Class Item 200 Secondary Oxygen Package S/N 1020.   As part of this effort, the contractor shall utilize Item 215 (SV823476) of Alternate SOP Pressure Transducer I-215 task for this task.”   

3.  The deliverables are as follows:


 Item 






   Due

PLSS 1001 Class II EMUM 


 9/17/01

PLSS 1001 (SV26098) 



9/17/01  

NASA JSC Building 7, Houston, TX
SOP 1020 (SV799045-00-02)* 


11/16/01  

USA 16850 Buccaneer Lane, Houston, TX

SOP Cover (SV769988-3) 



11/16/01

HSSSI Bonded Stores, Windsor Locks, CT
* Part Number to be modified pending incorporation of new Item 215 Pressure Transducer

currently under certification

4.  The Following Government Furnished Property will be provided to the contractor:    

Item 





Due Date 




PLSS Shipping Container  (PK8918)

with shipping fixture (SV767700CT002)



06/29/01 

SOP Shipping Container  (PK8923)

with shipping fixture (SV767710CT001)



09/14/01

Item 139/140 S/N 019 
 




03/15/00


Item 123 S/N 003






10/02/00


Item 122 IR CO2 Sensor* 





10/02/00

Item 113 Cycle Task (under SA 222) 



05/17/00

Item 115 Cycle Task July 2000




07/31/00

Item 139/140 Sublimator and Harness Assembly s/n 019
11/30/00

New Item 215 Transducer (SV823476) Task


12/30/00 

Item 215 Transducer (SV823476)




Bonded Stores


(utilized to build Item 200 SOP S/N 1020)





Item 210 SOP Bottles (2) and Cover



Bonded Stores

Items 112, 114, 128, 132, 137, 138 & 171 


as required

*  Item 122 IR CO2 Sensor will be removed and returned to USA in the event of urgent field need as determined by the NASA

Ref. SA 321

3.2.9.2 SOP 1020
The contractor shall provide one (1) Fight Class Item 200 Secondary Oxygen Package S/N 1020.   As part of this effort, the contractor shall utilize Item 215 (SV823476) of Alternate SOP Pressure Transducer I-215 task for this task.”  

Deliverable as follows:

SOP Cover (SV769988-3) 



11/16/01

HSSSI Bonded Stores, Windsor Locks, CT

Ref. SA 252

3.2.10  Strain Relief on I-498 Cooling and Potable Water Lines

The contractor is directed to modify the ISS EMU Umbilical Cooling and Potable Water Lines by incorporating strain relief at the UCM (Umbilical Connector Manifold) Assembly fitting end.   

The following shall be retrofitted and tested:  

A. *Serial Numbers 1001** and 1002** at HSWL for delivery to JSC, Bldg. 7.

B. *Serial numbers 1003**, 1004**, 1005** and 1006** at JSC/HSMS for

 delivery to JSC, Bldg. 7. 

C. *Six (6) Spare Lines at HSWL and will be delivered to EMU Bonded Stores 

 located at HSWL.

( *Note:  GFE is required by 8/10/00 for delivery by 10/22/00.)
(**Note:  These items were originally retrofitted for new plungers and screw replacements under SA 168.)

The above retrofits will initiate the first dash number and will be incorporated in all six (6) units prior to the need date for MPLM Stowage at L-5 months prior to STS 100 (6A) provided that GFE is received no later than 8/10/00.

The contractor is further directed to perform the following effort:

A. Procure and modify Six (6) IEU Handling Cases by 10/18/00 to JSC, Bldg. 7.

B. Modify three (3) existing IEU shipping containers (Part No. PK8313) by 10/18/00 to JSC, Bldg. 7.  

C. Provide Engineering Direction, in memorandum/drawing form, as necessary to define MPLM/ISS packaging configuration requirements.

Summary of Primary Retrofitting Activities: (The primary activities listed below shall include, but not be limited to, the sub-level details specified in the I-498 Water Line Strain Relief and IEU Shipping/Handling Modification Schedule for CCDB 7060.)

1. Design and Certify Hose Strain Relief on IEUs

2. Retrofit Strain Relief on 6 IEUs/Test/Ship

3. Flight/Certify Hardware Deliveries

4. Define/Implement Improved Shipping & Handling Fixtures

5. MPLM Stowage Date 6A (L-5)

6. First Flight (6A) STS-100

7. IEU SMART Review

For Certification Closure Date by 10/21/00 and hardware delivery by 10/22/00, GFE is required by 8/10/00.
Ref. SA 261

3.2.11  EMU/LSS:  EEH J10 Connector/Backshell Redesign

The contractor is hereby directed to redesign the EMU Electrical Harness (EEH) by replacing the existing potted J10 connector assembly with a hermetically sealed connector and conventional backshell.  Additionally, an expansion leg is to be designed into the EEH in order to support future  capability requirements.  The EEH inventory list referenced under contract Section J-6 (Hardware Quantity and Delivery Schedules) is modified as follows:

Performance Period 7:

Description


Part Number

Item
 Quantity   Classification
Delivery Date
EMU Electrical Harness
SV822075-00
440
      3

Flight

03/01/01(Revised)

EMU Electrical Harness
SV822075-00
440
      4

Flight

03/28/01(Revised)

Performance Period 8:

Description


Part Number

Item
 Quantity   Classification
Delivery Date
EMU Electrical Harness
SV822075-00
440
      7

Flight

06/30/01(Revised)

Performance Period 9 (Option Period 1):

Description


Part Number

Item
 Quantity   Classification
Delivery Date
EMU Electrical Harness
SV822075-00
440
      7

Flight

10/15/01(Revised)

EMU Electrical Harness
SV822075-00
440
      6

Flight

01/15/02(New)

*Performance Period  :   

Description


Part Number

Item
 Quantity   Classification
Delivery Date
EMU Electrical Harness               SV822075-00             440
  **24
     Training
  30 days after receipt of 













available harness for













retrofit (no earlier than













12/01/00, not to exceed













2 retrofit per month.

(*Note:  A total of 24 EEHs shall be refurbished throughout Performance Periods 7, 8 and 9.)

(**Note:  1 Training EEH will be fully functional for use with the ORU EMU Mock-Up.)

The contractor is further directed to update the following documents accordingly:

1. FMEA/CIL

2. S/AD

3. FEMU-R-001(revisions shown on pages 3-6 CCBD 6830R1)

4. OMRSD

5. ICD-HSD-4-0009-0C-0, EMU/OBS ICD

6. ICD-HSD-4-0011-0C, CCS/Electronics ICD

Summary of Primary EEH Redesign Activities:   [The primary activities listed below shall include, but not be limited to, the sub-level details specified in the EEH Redesigned-(J10 Connector/Backshell/Expansion Leg) schedule for CCBD H6830R1.] 

1. ECO & Document Approval

2. Implement Training Program (Assembling Connectors)

3. Pre-certification flex cycling

4. Conduct Fitchecks with new design hardware

Certification Date is revised to March 1, 2001.

Ref. SA 260

3.2.12  EMU/LSS:  Missing Alignment Pin on Sublimator Mounting Flange

The contractor is hereby directed to incorporate a new locating pin design into the sublimator and harness (Item 140-SV805280) per Engineering Change (EC) 182135-414.  The purpose of this redesign is to improve the interface between the locating pins and the sublimator thereby preventing the locating pins from becoming dislodged.  Incorporation of this engineering change will be effective on all new assemblies and field hardware shall be reworked during life extension refurbishment or other scheduled maintenance to be performed at HSSSI, Windsor Locks, Connecticut.  

The contractor is further directed to update the following documents accordingly:

7. S/AD:  Primary Life Support Subsystem 

SV799100-14, SV799100-15, SV799100-16.

8. Other Documents:  Sublimator and Harness, EMU, Item

140, SV805280;  Sublimator, Porous Plate, EMU, SV805279;

Core and Inserts, Sublimator, SV805278

Certification Date is October 17, 2000.

Ref.: SA 346


CCBD H7105 – Revision of the EMU Limited Life Item List To Require Item I121 Microswitch Replacement at 15 Years

A. The contractor is to revise the Limited Life Item List, which would require Item 121, Check Valve and Vent Flow Sensor microswitch to be replaced at 15 years.  In addition, the FEMU-R-001 will be revised to change the existing IR requirements.  The Limited Life Item List, EMU1-19-001 requirement will not be implemented for S/N’s 003, 004, 008, 009 and 019.  The contractor will refurbish and deliver S/N’s 008, 009, and 019.  S/N’s 003 and 004 will not be refurbished due to their being out of life by 2003 and 2004, respectively.  The two year Insulation Resistance (IR) test will continue to be performed on S/N’s 003, 004, 008 009, and 019 to monitor their performance.  Failure of the IR test requirements will justify immediate refurbishment with the exception of S/N’s 003 and 004 whose life cycles will end by the years 2003 and 2004 respectively.  

B. An engineering change will be generated to incorporate the addition of a hermetic test to the microswitch top assembly drawing SV771842.  

Ref. SA 380

(Reference SA 346, Revision of the EMU Limited Life Item List to Require Item 121 Microswitch Replacement at 15 Years)

The delivery of I-121 (with mircroswitch replacement) S/N 008 is revised:

FROM:
7/31/02 (GFE Required by 1/2002)

TO:
9/30/03* (GFE Required by 2/2003)


3.3
Hardware Rework and Repair

The contractor shall perform rework and repair operations on EMU hardware returned from NASA.  Rework and repair will include the effort required to return the hardware to its original specification and include upgrading if mandated by an approved EMU engineering change.  The contractor shall develop procedures, drawings, and directives for NASA approval / concurrence.  This data will clearly define the repair activities for items requiring repair.

All hardware taking part in rework or repair operations shall be processed so as to be returned to NASA or the Flight Equipment Processing Contractor (FEPC) in accordance with the latest authorized production configuration, or configuration authorized for that particular serial number item in accordance with the latest Master Authorized Change Record (MACR).   

Upon receipt of an item for rework or repair the contractor shall automatically proceed with the required activities and simultaneously prepare a cost estimate for the work.  Rework and repair costs in excess of $100,000 annually shall result in an equitable adjustment to the contract.

Ref.:  SA 277

In an effort to prevent separation of the looptape base cloth located below the Secondary Oxygen Pack (SOP) on the PLSS TMG, the contractor is hereby directed to revise the existing standard repair procedure (SRP) for looptape base cloth.  Actions to be completed with this tasking are as follows:

d. Generate  an SRP to re-inforce the looptape base cloth 

e. Incorporate the SRP into the Baseline Maintenance Manual 0111-70024.  

The above actions are to be completed no later than April 3, 2001.

Ref.:  SA 279

Rework of McArthur Gloves 

The contractor is hereby directed to rework a pair of phase VI McArthur gloves, which shall include the following actions:

a. Build a pair of size 6MA glove bladders

b. Integrate bladders into existing restraints

c. Perform the Pre-delivery Acceptance Test (PDA)

In order to expedite the above process, a spare set of size 6MA Class I bladders is authorized to be removed from stores and used in the rework effort. A summary of all deliverables associated with this rework effort is as follows:



Item


Quantity

Unit

Delivery Date


6MA Gloves
1
Pair
October 2, 2000


*6MA Bladder
1
Pair
December 29, 2000




*Note:  This pair of newly manufactured bladders replaces those that were originally removed from stores and used in the rework process.


Ref. SA 329


Secondary Oxygen Pack (SOP) Regulators and assemblies


1.  The contractor shall retrofit 13 each SOP Assemblies and 2 each two Shear Plates to conform to SV799045 and SV778540 blue print requirements, respectively, in accordance with the following steps: 

(
Receive the SOP assemblies from USA/FCE

(
Disassemble 

(
Clean, inspect, and retrofit regulators to conform to blue print requirements   

(
Remove and clean the SOP O2 bottles 

(
Clean manifolds and associated SOP details

(
Re-assemble the SOP

(   Complete PDA testing, inspection, and return of all SOPs, O2 Regulators & 

Shear Plates 

(
Support testing of a PLSS regulator at White Sands and disassembly and 

inspection at CTI

(
Validate the cleanliness of the balance of the EMU system by sampling and 

analysis of four (4) Item 400 SCU Filter and Orifices and two (2) PLSS Primary Oxygen lines

2.  The contractor shall define, plan, and establish cold trap characteristics.  This activity shall include the following:

· Complete initial analysis to characterize cold trap

· Search for commercially available devices

· Complete initial testing to determine cold traps will mitigate all contamination sources and transport mechanisms

· Create and release tooling drawings in accordance with HSSSI SVP 262 “Tool Control Procedure”.

· Prepare and present design progress on a daily basis

· Acquire, track, and close action items as required

· Prepare and present a detailed cold trap design review.

· Develop cold trap operating instructions and procedures 

· Develop and implement cold trap improvements including dual cold traps and thermocouples to enhance cold trap performance.

· Conduct additional optimization testing to determine maintenance intervals

· Identify a long term plan which may include cryogenic gas supplies, and more

efficient gas sampling methods

· Complete product protection analysis in accordance with HSSSI SVP 365

· Complete cleanliness verification process in accordance with HSSSI SVHS 15331

Ref. SA 402

Rework and repair Item 123 Fan/Pump/Separators and Item 300 Display and Controls Modules.  
3.3 Rework and Repair
The Contractor is directed to Rework and Repair the following items:

Item
S/N   Description
Delivery Date


123 016  Complete disassembly, replacement of details
12/14/01



including saturated rotor bearings that had previously



been replaced and the seal cup, re-cleaning, re-assembly



and retest.

123 017  Disassembly, re-cleaning, re-shimming, re-assembly with a     9/30/01



new pitot, inspection and repeat testing.

300 2002 The replacement of Mode Selector switches, Volume 
10/30/01

2007    Control Potentiometers, and Caution and Warning System    
       3/31/00


switches, re-assembly and re-test .


123
020
Detail replacements, testing, manufacture of new test 
       2/28/02



equipment.


Ref. SA 405

3.3 Rework and Repair
The Contractor is directed to Rework and Repair the following items:

Item
S/N               Description of Work
Completion Date


       I-151    001 
Rework and repair of 14 harnesses

             March 2002



    I-151    012              to address backshell clocking in relation

       I-152    003              to the master keyway and repair of improper  

       I-152    006              engagement of teeth between the backshell       

       I-152    009              and the connector.  Also, connectors with          

       I-152    010              bent or broken grounding fingers shall be   

  I-152    011              repaired.  

  I-152    015 

  I-152    016

  I-391    003

  I-391    005

  I-391    009

  I-392    006

       I-392     007   

      Four (4) additional harnesses, including those still on orbit, will require inspection as part of this effort.  Completion date is January 2003.   

3.4
Pre-delivery Acceptance (PDA) Testing

The contractor shall conduct PDA testing and inspections where required on all EMU hardware provided under the contract.  PDA testing is a functional test and inspection to verify that the hardware conforms to the applicable specifications for workmanship, materials and performance as a basis for acceptance.  Reference Data Requirement Description No. 21.

3.5
Tooling, Special Test Equipment (STE) and Government-Furnished Property (GFP)

The contractor shall provide and maintain tooling and Special Test Equipment as required to carry out all production tasks.  Residual tooling, Special Test Equipment and Government Furnished Property from Contract NAS 9-17873 shall be utilized and maintained in accordance with contract requirements.

3.6
Transportation, Shipping & Receiving, Warehousing, and Distribution

The contractor shall provide transportation, shipping, receiving, storage, warehousing and distribution services in support of the EMU Program.  Transportation services shall include hardware and equipment transportation for routine and contingency operations.  Transportation, shipping and receiving performance shall be reported in accordance with the requirements of the Data Requirement Description No.1 and No. 46.

4.0
Assured EMU Availability (AEA) Program

The contractor shall implement and maintain a program which will assure the availability of the EMU to support the Space Shuttle and International Space Station program requirements through hardware life extension programs, implementation of replacement materials and processes as required.  Requirements of the AEA Program are as follows:

4.1
Life Extension 
The objective of AEA life extension effort shall be to extend the certified life of EMU components to support an EMU Program life through December 31, 2020.  The contractor shall perform the following tasks and provide the associated deliverables in order to extend the life of EMU components.  

a.  Preparation and submittal of fleet leader evaluation plans, including life-cycle cost analysis, for contractor proposed life extension hardware candidates.  These evaluation plans shall  be approved by NASA before life extension efforts begin. 

b.  Completion of fleet leader tests, teardowns and evaluations as defined by NASA approved evaluation plans.


c.  Preparation and submittal of Fleet Leader Evaluation Reports for NASA approval

d.
Completion of fleet leader refurbishments and fleet leader replacements in

accordance with the NASA approved Evaluation Plans.


e.  Update the contract Provisioning Planning System (PPS) and other associated documentation with respect to hardware life limits. 



Ref. SA 48


f.  Life extension of the Combination Purge Valve (CPV), including the necessary analysis and Engineering Changes, extending the useful life from 15 to 20 years.

Ref. SA 105   

g.  The contractor shall refurbish 4 Coolant Relief Valves (Item 172), with 2 to be    delivered by 12/31/98 and 2 to be delivered by 2/28/99.  The contractor shall also procure 7 Coolant Relief Valves (Item 172), with 2 to be delivered by 3/31/99, 2 by 6/30/99, 1 by 10/31/99, 1 by 11/30/99 and 1 by 2/28/00.  



Ref. SA 138


h. The contractor shall procure 24 Supply and Waste Adapters and Flareless Tube Plugs that are required to support the life extension of the Item 416 Bacteria Filter.  The contractor will procure the hardware required to support the Item 416 useful life extension and ship the hardware to United Space Alliance (USA) by 7/31/99 for changeout in the field.  

Hardware deliverables required to support Item 416 extension are as follows:



Qty

Part Number


Item

24

SV787033-1


Supply and Waste Adapters


24

SV789670-1


Flareless Tube Plugs


24

STSV047N904

Preformed Packing


24

STSV047N011

Preformed Packing


96

NAS1190E08T7F

Self Locking Screws

Ref. SA 74 

(1)  The Maintenance Manual (0111-70024) and Limited Life List 

(SEMU1-19-001) shall be updated to reflect the material life changes as a result of  extending the useful life of the Combination Purge Valve (CPV) from 15 to 20 years.

Certification Closure by:  8/27/98

Ref. SA 196
(i)

The Contractor is directed to certify the Brief Restraint and Bladder Assembly from 229 hours to 458 hours of operational life.  Also, the Contractor shall revise the S/AD and Limited Life List for the Brief Restraint and Bladder Assembly from a 229 hour item to a 458 hour item.  

Certification Closure by 2/29/00.


Ref. SA 222

(j)  Repeat Cycle Test of Item 113 Primary Pressure Control Module Shut Off Valve, Revise Procurement Spec., and Cycle Requirements in PLSS S/AD

The Contractor is directed to perform the following:

Repeat the 20-year cycle testing of the item 113C Shutoff Valve.

Revise the Item 113 procurement specification SVHS9441, to require the replacement of all non-metallics in flight Item 113s each time they are returned to the vendor.


Revise PLSS S/AD SV799100/2 by changing the cycle requirements of Item 113.

As a result of the above change the contractor is directed to revise the following documents:

S/AD  PLSS SV799100/2

SVHS9441

Ref.: SA 359

H7184 Item 139/140 Fleet Leader Program Round 3

In an order to extend the certified life beyond 25 years, the contractor is hereby directed to perform Fleet Leader evaluation on the Item 139/140 Sublimator.  Evaluation shall include the following:

a. As-received testing

b. Disassembly

c. Material Evaluation

d. Mechanical Design Analysis

e. Review of ECs and RDRs

Upon completion of the initial evaluation, the contractor shall generate a Fleet Leader Report that details evaluation findings along with providing refurbishment recommendations for the Item 139/140 Sublimator.  After Government review and concurrence with the Fleet Leader Report analysis and recommendations, the contractor shall be authorized to refurbish the Item 139/140 Sublimator.  Receipt of GFE(Item 139/140 Sublimator) is required no later than February 18, 2002. 

Fleet Leader Report shall be delivered 6 Months after receipt of GFE.

Ref.: SA 365

A.
The contractor is directed to perform the Fleet Leader evaluation on the item 171/172, Coolant Isolation Valve Assembly Housing to extend certified life beyond 20 years.  Evaluation will include as-received testing, disassembly, materials evaluation, mechanical design analysis, and review of EC’s and RDR’s.  After the evaluation, a Fleet Leader Report with a recommendation will be submitted.  Also, the contractor is directed to refurbish the Fleet Leader unit (I-171/172 Coolant Isolation Valve Housing).  The GFE, one unit, identified above is required to be delivered to HSWL by USA no later than 03/21/02 to support the referenced schedule.          

Ref. SA 380

Deferral Mod.

(Reference Baseline Contract, Paragraph 4.1)

The delivery of the Fleet Leader Report / refurbishment of I-136 is revised:


FROM:  
9/30/02


TO:

9/30/03*


4.2
Supplier Supportability 




The contractor shall monitor and identify the availability of all EMU components, materials or processes from suppliers based upon an EMU Program life projected through December 31, 2020.  The contractor’s goal shall be to proactively identify, report potential risks, and recommend corrective action, complete with firm cost and schedule projections, in advance of any programmatic impact.  Contractor travel relating to this activity shall be limited to 4 trips annually. 

4.3
Technology Obsolescence



The contractor shall identify hardware, components, and process obsolescence issues which could result in the loss of EMU production, repair, and failure analysis capabilities based upon an EMU Program life projected through December 31, 2020.  Contractor travel relating to this activity shall be limited to 4 trips annually.

4.4
Provisioning Planning System
The contractor shall implement and maintain an integrated Provisioning Planning System (PPS) which shall be capable of measuring and monitoring the probability of sufficiency (POS) factor of provisioned items to maintain a POS of 80% for flight and training space suit assembly (SSA) items, and 90% for flight life support system (LSS) items and flight and training hard upper torsos (HUT’s).  The system shall provide on-line “look-in” capability for both NASA and the Flight Equipment Processing Contractor (FEPC).  Item usage data for the PPS will be provided from the Flight Equipment Processing Contractor (FEPC) to the contractor via on-line computer link. 

The contractor shall analyze the status of limited life components and predict usage and refurbishment/replacement requirements.  The contractor shall identify  minimum inventory levels to POS factors as delineated above.  Pursuant to this requirement the contractor shall:

a.
Perform provisioning inventory analysis to compare projected inventory levels to projected demand on that inventory while utilizing a 6-year minimum planning horizon, or as directed by NASA, while considering usage cycles/times, failure rates, vendor lead times, vendor risk, flight equipment processing contractor  factors, obsolescence, and the mission model. 

b.
Perform analyses to assure the most cost effective method of maintaining inventory levels through the refurbishment or acquisition of provisioned components. 

c.
Compile and project the impact of the Life Extension Program on provisioned item inventory levels.   

d.
Provide for the coordination of inventory logistics planning with the Flight Equipment Processing Contractor (FEPC) and/or the Government.

e.  Provide “What If” provisioning data analysis as directed by the NASA technical monitor.

4.5
Environmental, Health, and Safety Compliance

The contractor shall be proactive in protecting the EMU Program from adverse impacts of environmental, health, and safety compliance issues throughout the contract period of performance.  The contractor shall be responsible for the implementation of all applicable federal, state, and local environmental requirements and policies, and for the submittal of all required environmental regulatory documents (e.g., permits/permit applications, negotiated agreements, requests for information from/to regulatory agencies).  



The contractor shall identify and report potential environmental, health, or safety compliance  risks and recommend corrective action in advance of any programmatic impact. 

4.5.1
Hazardous Waste

The contractor shall minimize hazardous materials usage.  Hazardous materials generated on NASA property in support of the EMU program will be disposed of by the Government.  All  other hazardous materials disposal shall be the contractor’s responsibility.  Reference Data Requirement Description No. 22.  


4.5.2 
Ozone Depleting Substance (ODS) Phase-out

The contractor shall be proactive in ODS phase-out activities and shall maintain a dialogue with the Government and the aerospace industrial community in defining, implementing and maintaining a program which minimizes the usage of ODS.  The contractor shall attempt to identify replacement materials and processes while making maximum use of technologies developed by others.  In addition, the contractor shall facilitate the flow of information on ODS replacement activities to the Government and the aerospace industrial community.
5.0
Safety, Mission Assurance, and Product Assurance

The contractor shall develop, provide, and implement a management system which meets the requirements of the ISO 9001, including ANSI/ASQC Q9001-1994 or equivalent. 

The contractor shall develop, document, and implement a plan to ensure that all safety and mission assurance (safety, reliability, maintainability, and quality) activities are implemented and are effective in the mitigation of risk for the program, including methods to measure their performance.  In addition, the contractor shall ensure that subcontractors implement similar safety and mission assurance plans.  The contractor shall develop an approach to risk management which integrates safety, reliability, maintainability, and quality issues and correlates those issues with probability of mission success such that the contractor routinely considers risk in day-to-day decision making.  

The contractor shall support Government audit/surveillance of contractor plans, procedures, and processes when deemed necessary by the Government.  These audits/surveillance will provide understanding and insight of processes and procedures that have been identified as critical, out of control or have the potential for impact to future launch schedules.  Government audits/surveillance will include all disciplines and tasks which are involved in the EMU Program. 


5.1
Safety

The contractor shall develop documented and auditable approaches to achieve safe program operations to assure flight safety.  The contractor shall provide support to NASA safety review processes including independent program reviews and Flight Readiness Reviews.

All contractor-controlled activities shall be in accordance with 29CFR1910 "Department of Labor, Occupational Safety and Health Standards".  The contractor shall review Government Industry Data Exchange Program (GIDEP) Alerts for their applicability to contractor maintained  program hardware.  For those Alerts having an impact thereto, the contractor shall initiate and disposition a problem report as described in SOW Section 2.4 - Anomaly Analysis.  Reference Data Requirement Description No. 23.

5.1.1
Systems Safety

The contractor shall develop and implement an approach which provides for the identification, elimination, or control of hazards throughout the complete life cycle (design, development, manufacture, test, operations, maintenance, and disposal) of the program.  The approach shall include but not be limited to, analytical methods, both quantitative and qualitative as appropriate (e.g., hazard analyses and Critical Item risk assessments), to assess program flight and ground support hardware and software, facilities and facilities systems and facilitate the decision process for risk identification and mitigation; provisions for the program approval, by the appropriate Government interface, of risk associated with hazards and critical items not eliminated by design; and program approval, by the appropriate Government interface, of exceptions, deviations or waivers from safety requirements or other requirements with safety or mission success impact.  The approach and results shall be documented by the contractor and auditable by the Government or its designated agent.  

Safety Analysis and Hazard Reports shall be submitted in accordance with Data Requirement Description No. 24.

5.1.2
Operations Safety

The contractor shall develop and implement an approach in which testing, flight and ground operations and maintenance activities are assessed for hazards and the process by which NASA and other non-contractor personnel and property will be protected from injury or harm as a result of exposure to these hazards.  The approach shall include flight design and procedurally controlled activities.  The risk assessment of operations or task performed by persons and equipment and considers (1) the planned system configurations at each phase of activity; (2) the facility interfaces; (3) the planned ground and space environment; (4) the supporting equipment; (5) task sequence; (6) the regulatory safety and health requirements; and (7) the potential for human error.  The contractor shall report and investigate accidents resulting in damage to Government property or injuries to NASA or other non-contractor personnel, to include assessments of accident impacts to cost, schedule and mission performance, and remedial and corrective actions performed.  The approach shall cover operations both by the contractor and by other Government and non-Government organizations within operational facilities controlled by the contractor.  The approach shall include provisions for program approval, by the appropriate Government interface, of  risk associated with hazards not eliminated or controlled.  The approach and results shall be documented by the contractor and auditable by the Government.

The contractor shall provide summary data on accidents in accordance with Data Requirement Description No. 25.

The contractor shall support the NASA Managed Safety Program for Pressure Vessels and Pressure Systems in accordance with NMI 1710.3, NHB 1700.6, KHB 1710.15, JHB1710, MHB1710.10, & NASA/SSC Operations Procedure 83-1.  This support shall be provided in accordance with Data Requirement Descriptions No. 26 and No. 27.

5.2
Mission Assurance

The contractor shall develop and implement a mission assurance approach which will support the objective of ensuring that the Shuttle and ISS programs are provided with reliable hardware, incorporating optimized maintenance features.  The approach will include but not be limited to: assessments of reliability and maintainability performance against baseline allocations; preparation, maintenance and control of reliability assessments such as Failure Modes and Effects Analyses (FMEAs), Critical Items Lists (CIL’s), and assessments of materials and parts in support of operational integrity.  This approach shall include fight hardware experience and contractor analytical assessments.  Reliability assessments shall identify critical items and the operational impacts of hardware failure modes.  The approach shall be documented by the contractor and auditable by the Government.  The FMEA and CIL documentation shall be prepared in accordance with Data Requirement Description No. 28.

A Reliability And Maintainability Plan shall be submitted in accordance with Data Requirement Description No. 29.

Electrical, Electronic and Electromechanical Parts (EEE) selection, use, test and control shall be conducted in accordance with Data Requirement Description No. 30.

The contractor shall support program development efforts, as required, to develop system reliability, availability and maintainability requirements and assess the designs to assure that the requirements are met.

5.3
Product Assurance

5.3.1
Quality Assurance

The contractor shall develop and implement an approach which describes the establishment and maintenance of a quality management system in accordance with ISO 9001 requirements which includes a formal Materials Review Broad (MRB) review process.  This approach shall show continuous and measurable improvement, and shall  be documented by the contractor.   The field support group, while performing tasks on-site at JSC shall comply with all JSC requirements, including JHB 5335.1.  Reference  Data Requirement Description No. 31.

5.3.2
Product and Service Quality

The contractor shall collect and compile information derived from empirical data (test results, analysis reports, inspection records, delivery logs, etc.) to demonstrate that the products and services delivered to the Government are in compliance with the requirements and specifications as specified in this contract.  The delivery of the compliance information shall be at the request of the Government.

The contractor shall provide and maintain, for those items that the contractor has custody, an Acceptance Data Package in accordance with SN-S-0008 and SN-C-0007 for hardware/software delivery or transfer to the Government.  Reference  Data Requirement Description No. 32.

The contractor shall provide for the identification, reporting, and elimination/disposition of non-conformances / problems / anomalies/failure analysis in accordance with NSTS 07700 and NSTS 08126; Problem Reporting and Corrective Action (PRACA) requirements, as appropriate, including recording anomalous system performance and material conditions identified, providing rationale for resolution, the remedial action performed, the recurrence control and corrective actions taken to preclude recurrence, and determining the effectiveness of corrective actions.  The contractor shall provide access to PRACA documentation, data, databases, analysis, and related information to the Government.  The contractor shall create and sustain an open communication with employees and subcontractors to identify, track, and resolve non-conformances / problems/ anomalies including close calls.  The contractor shall have a data system that allows the Government real-time access to this problem data.  Initially, the contractor shall use the existing PRACA system and may propose improvements to the system unless an alternate system and a transition from PRACA is approved by NASA.    The contractor shall provide for appropriate Government insight, into the disposition of non-conformances / problems / anomalies, including notifying the Government of the occurrence and, as appropriate, obtaining Government approval of the disposition as specified in SOW section 1.1.4.  The contractor shall initiate (including requesting Government approval) action to change or eliminate requirements that non-conformance data analysis indicates are unreasonable or unnecessary, and to improve or change processes which produce products or services that fail to meet requirements.
5.3.3
Process Quality

The contractor shall identify and plan the production, installation, and servicing processes which directly affect quality, safety, or reliability and shall ensure that these processes are carried out under controlled conditions.  Controlled conditions may include but are not limited to; documented procedures, monitoring of suitable process parameters, and use of workmanship standards.

5.4   Waivers or Deviations 

All waivers or deviations granted under NAS 9-17873 shall apply to this contract unless superseded by the requirements contained herein.  In addition to the requirements stated above, the contractor’s quality assurance program shall comply with the requirements of NASA publication NHB 5300.4 (ID-2), with the following exceptions: 

A.  Chapter 2

1.  Paragraph ID200, part 2 - Delete

2.  Paragraph ID200, part 3n - Delete 

B.  Chapter 3

1.  Paragraph ID300, part 2 - Reliability Plan:

Delete the requirements of subparagraph 2b.

C.  Chapter 5:


ID503.4c
Interrelated Source Inspection



Deleted

ID503.9e
Unified Survey Activities




Deleted

ID503.10
Coordination of Contractor's



Deleted



Procurement and Source Inspection and Test

ID505.8
Walk Through/Shakedown Inspection


Deleted

ID505.9
Quality Assurance Designees



Deleted

ID505.10
Vehicle Access Control




Deleted

ID505.11
GSE Access Control




Deleted

ID510

Sampling Plans, Statistical




Deleted



Planning and Analysis

