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Sample Delivery Order #4

Zero Boil-Off Tank (ZBOT) Project

For the Performance Period 1/1/09 to 12/31/09
1)
Introduction 

Glenn Research Center (GRC) is developing the ZBOT experiment which will be operated in the Microgravity Science Glovebox (MSG) facility aboard the International Space Station (ISS).  Development of ZBOT was previously conducted under DO 60108-DO-087 (Contract NAS3-99155).  The Requirements Definition Review (RDR) for ZBOT was successfully conducted in June, 2008, and the project team is working towards a Preliminary Design Review (PDR), which is currently scheduled for November, 2009.  However, for the purposes of this Sample Delivery Order (DO), the contractor is to respond as if the PDR will be conducted in November, 2008.  The scope of this DO will include:  
a) The completion of post-PDR activities, including the disposition and closure of Requests for Action (RFAs) received as an outcome of the review 

b) Continued development and testing in preparation towards the Critical Design Review (CDR)

c) Participation in the CDR

d) Resolution of engineering issues that result from the CDR
e) Post-CDR, Qualification/Flight hardware and software design, fabrication, testing, integration and verification activities 
The contractor shall provide all of the documentation and engineering products, hardware and software as required during the period of performance to develop this project in support of the CDR.  The contractor shall provide a bottoms-up schedule to reflect the effort detailed in the DO.  The contractor shall provide a management structure, technical approach, resource requirements (including funding) and a Work Breakdown Structure (WBS).  The total price shall include labor hours, materials, other direct charges, travel, indirect and other costs required to execute plans and schedules, and these proposals shall be broken down to allow the ability to track the progress of these activities versus the scheduled deadlines and milestones.  

Background

Central to any long duration space mission is effective and efficient cryogenic fluid management. Planners for Mars exploration missions envision large quantities of LH2 and LOX will be required for durations of up to 1600 days. Heat leaks from the environment lead to evaporation of usable cryogenic liquid resulting in significant pressure rise in the cryogenic storage tank. Pressure control mechanisms are essential for long duration missions. Traditional approaches to controlling this pressure are to over-design the storage tank and thermodynamic venting to maintain tank pressures within acceptable limits. Both of these methods are impractical for long duration space missions where minimizing mass requirements is critical and loss of valuable propellant mass due to venting is wasteful. Zero Boil-Off fluid management combines both passive and active thermal control technologies to control vaporization at the liquid-vapor interface. Passive thermal insulation on the outside of the tanks helps reduce heating of the fluid from the external environment. Active thermal control of the fluid using cryo-cooler technology combined with forced mixing in the tank will control the vaporization of the fluid. This flight experiment will investigate zero boil-off pressure control strategies with the primary objective of validating and verifying a numerical model of the physics. The experiment will also result in a design guide for cryogen fluid storage tanks and a database of microgravity fluid management data. 

Specific Work Elements

Management

The contractor shall be responsible for managing resources on a day-to-day basis, executing the DO, documenting and resolving problems and issues that occur, and obtaining guidance and other direction, as needed, from the GRC NASA Project Manager (PM).

The contractor shall prepare and forward to the NASA PM a monthly progress report defining the month’s technical progress, the future month’s planned activities and an updated schedule.  In addition, updates of the task’s financial status shall be provided monthly to the NASA PM and also upon request.

The contractor shall prepare presentation materials in support of all of the project level and safety reviews and interface with the carrier(s) and ISS Payloads Program as required.

Product Assurance

The contractor shall implement an effective quality assurance program during all phases of the project development cycle.  The contractor shall ensure that product quality requirements are determined and satisfied through all phases of product development.  The required approach is documented in the ZBOT Product Assurance Plan (PAP), ZBOT-PLAN-018.  Any proposed changes to this existing approach must be approved in advance by the NASA PM and documented in a formal revision of the PAP.  

The PAP documents the approaches that shall be taken to insure product quality for all the aspects and operations performed under the auspices of the project, including, but not limited to: design activities, product development (e.g. fabrication, processing, assembly, inspection and testing) and delivery to the customer (e.g. packing, shipping and storage).

The PAP will serve to document that the development of ZBOT will comply with the Standard Assurance Requirements and Guidelines for Experiments (SARG) and any planned exceptions or waivers to this compliance shall be identified therein, which will be approved in advance by the NASA PM.

Safety

The contractor shall ensure that the product developed is safe for the intended manned space flight application.  Specifically, the contractor must address all applicable requirements of the following documents:

a) NSTS  1700.7,  ISS Addendum, Safety Policy and Requirements for Payloads Using the International Space Station,

b) NSTS  1700.7, Safety Policy and Requirements for Payloads Using the Space Transportation System,

c) NSTS 13830,  Payload Safety Review and Data Submittal Requirements for Payloads Using the Space Shuttle and International Space Station and 

d) KHB 1700.7, Space Shuttle Payload Ground Safety Handbook.

The contractor shall identify and address all unique ISS and MSG facility safety requirements as appropriate for the period of performance.  The contractor shall prepare the Flight Safety Data Packages (FSDPs) and participate in the associated reviews as appropriate for the period or performance.

The contractor shall follow all applicable safety practices, policies and procedures during 1-g lab development and testing.

Other

a) System Design and Development (Critical Path Activities)

The ZBOT Breadboard and Engineering Model (EM) hardware and software shall be designed and developed to the latest revision of the ZBOT Engineering Requirements Document (ERD), ZBOT-REQ-005.  This document shall be revised as necessary to address revisions to the ZBOT Science Requirements Document (SRD).  
b) The contractor shall provide all of the technical work products required for the CDR as specified in Table G-8 of NPR 7123.1A (or latest revision), NASA Systems Engineering Processes and Requirements.  The contractor shall also provide supporting documentation, test results and/or analyses required for the closure of any open RFAs and/or Review Item Discrepancies (RIDs) from the PDR as appropriate for the period of performance.  

c) Reviews

The contractor shall provide presentation materials and participate in the CDR and the Phase II Flight Safety Review.

d) ISS/MSG Integration

The contractor shall develop and/or review of all of the products required to accomplish the integration of the flight experiment with regard to the carrier (MSG) and the ISS Payloads Program as appropriate for the period of performance.  The contractor shall designate a prime Point of Contact who will interface with the MSG Investigation Payload Integration Manager (IPIM) and coordinate all of the integration activities with the rest of the GRC Project team. The following activities will be included:

i) Revise/update all applicable safety and integration documentation per ISS and MSG requirements

ii) Perform ISS and MSG integration activities as required

iii) Support ISS and MSG Technical Interchange Meetings (TIMs) as necessary

2)
Milestones and Reviews 

The contractor shall meet the following milestones and participate in the following meetings and reviews:

a) A weekly technical status meeting with the NASA PM.  Principal Investigators (PIs) and Project Scientists (PSs) should be invited to participate. Minutes will be taken and published by the contractor.  Items to be covered:

i) Top Level Technical Performance/Accomplishments

ii) Near Term Activities

iii) Work Breakdown Structure (WBS) Comments (Problems/Issues/Risks and Mitigation Strategies)

iv) Schedules (to include a Critical Path Schedule)

b) Technical and budget status meetings with the NASA PM, NASA PS, ZBOT PI, NASA ISS and Human Research Project Office Chief and Program Manager, as necessary.

c) MSG Integration telecons as required.

d) Complete the design, fabrication and testing of Engineering Model hardware and generate reports.


e) Phase II Flight Safety Review.

f) CDR

Estimated completion dates for the milestones and reviews specified in items d) through f) shall be included in the detailed schedule provided by the contractor.

3)
Hardware/Software Deliverables:

The contractor shall furnish the following hardware/software in the implementation of the other item(s):

a) Engineering Model hardware and software

b) Qualification/Flight hardware and software (as appropriate for the period of performance)

c) All support and breadboard hardware and software supplied as Government Furnished Equipment (GFE) or acquired and/or created in the completion of this DO including tools, spares and equipment purchased shall be furnished to the NASA PM or transferred to a follow on DO 

4)
Document Deliverables:

Document deliveries shall be prepared, documented, and delivered in compliance with the appropriate sections of the Contract Data Requirements List (CDRL).  

Documentation electronic copy, applicable hard copy, and required cover letter shall be delivered to:

Task Manager, ISS and Human Research Project Office, MAH, William Sheredy, Mail Stop 77-7, NASA Glenn Research Center, Cleveland, OH 44135)

Configuration Management Office, (Joan Emmett, Mail Stop 77-7)

Deliver courtesy copies of cover letter only to:


Contracting Officer (Kurt Brocone, Mail Stop 500-319)

Contracting Officer’s Technical Representative, Advanced Flight Projects Office Division (Richard DeLombard, Mail Stop 77-7)
Chief, ISS and Human Research Project Office (Tom StOnge, Mail Stop 77-7) 

Document deliverables shall be as follows:

a) Contractor Delivery Order Work Plan per DID PM-05; The plan shall include defined tests, documentation development, breadboard and Engineering Model design, and detailed schedule through the CDR;
b) Contractor Financial Management Reporting per DID CD-01
c) EVM Baseline Plan per DID CD-02;

d) Monthly reporting per DID CD-03;

e) Baselined schedule and Final Plan to CDR, due no later than 30 days following DO initiation.  The schedule shall include the critical path. The schedule shall be updated (electronic only) weekly.  

f) Phase II Flight Safety Data Package

g) Engineering Model test reports.

h) Documentation products required for the CDR per NPR 7123.1A Table G-8.

i) Presentation materials for the CDR.

j) Supporting documentation required to close any RFAs/RIDs generated as a result of the PDR and/or CDR (as appropriate for the period of performance).

Documentation products required for the CDR shall be submitted a minimum of 3 weeks prior to the review.

The contractor shall furnish all project specific documentation and designs generated in the performance of this DO.  This includes (but is not limited to) hardware drawings, log books, analyses and test plans, procedures and reports.

5)
Government Furnished Equipment (provided in accordance with 52.245-1)

a) All hardware purchased, fabricated, or acquired under the GRC Engineering and Scientific Support (GESS) Task 433 and/or under the previous MRDOC DO (Contract NAS3-99155, 60108-DO-087).  This includes, but is not limited to:

· Realistic Test Tank Breadboard

· Fluids Loop Breadboard

· Vacuum Jacket Breadboard

· Avionics System Engineering Model

· Test Section Engineering Model

b) FLUENT license(s) purchased for use by the ZBOT project team

Government Furnished Documentation

a) ZBOT DO Work Plan.

b) ZBOT Science Proposal, 7/06.

c) ZBOT Science Requirements Document, Version 3.9 or latest

d) All applicable project documentation created/revised under the MRDOC DO

6)  Government Furnished Facilities

The Government shall make available on an as needed basis the following Government facilities:

a) Thermal Environmental Chambers in Building 333A

b) Structural Dynamics Laboratory

c) EMI Laboratory in Building 333A

d) Wet chemical laboratory in Building 110

e) GRC Instrument Pool

7)  Government Contacts

The contractor shall have access to consultation with:

a) GRC ZBOT PM
b) GRC NCSER Principal Investigator

c) GRC ZBOT Co-Investigator

d) GRC ZBOT Project Scientist

e) Marshall Space Flight Center (MSFC) MSG PM
f) MSFC IPIM

g) MSFC Integration Discipline Engineers 

8)  Period of Performance

The period of performance for this delivery order is from January 1, 2009 through December 31, 2009.  

9)  CPIF, Clause H20, Fee Matrix Structure 4

Structure 4:
Cost
100%

Schedule
0%

Performance
0%


Acronym list:

	Acronym
	Description

	CDR
	Critical Design Review

	CDRL
	Contract Data Requirements List

	DO
	Delivery Order

	EM
	Engineering Model

	ERD
	Engineering Requirements Document

	FSDP
	Flight Safety Data Package

	GESS
	GRC Engineering and Scientific Support

	GFE
	Government Furnished Equipment

	GRC
	Glenn Research Center

	IPIM
	Investigation Payload Integration Manager

	ISS
	International Space Station

	LH2
	Liquid Hydrogen

	LOX
	Liquid Oxygen

	MSG
	Microgravity Science Glovebox

	PAP
	Product Assurance Plan

	PDR
	Preliminary Design Review

	PI
	Principal Investigator

	PM
	Project Manager

	PS 
	Project Scientist

	RDR
	Requirements Definition Review

	RID
	Review Item Discrepancy

	SARG
	Standard Assurance Requirements and Guidelines

	SOW
	Statement Of Work

	SRD
	Science Requirements Document

	TIM
	Technical Interchange Meeting

	WBS
	Work Breakdown Structure

	ZBOT
	Zero Boil-Off Tank Project
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