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Appendix L-2

A-Crew, Robotics, Avionics, and Vehicle Equipment (CRAVE) – Unrestricted

APPENDIX L-2

SAMPLE DELIVERY ORDER # 2

Incapacitated EVA Crewmember Study

PROPOSAL INSTRUCTIONS:  
 FORMCHECKBOX 
DRAFT -- COMMENTS DUE BY:  N/A
    
 FORMCHECKBOX 
FINAL -- PROPOSAL DUE BY:  N/A
DO TITLE:  Incapacitated EVA Crewmember Study
DO Type:   FORMCHECKBOX 
CPFF      FORMCHECKBOX 
 FFP

DO Contact Information in Addition to the CRAVE Contract Specialist or CO:

DO Manager:  
     
Phone:       
DO Mgr. Alternate:       
Phone:       
Concurrences:

                            ____
                            ____
                            ____
     
     
     
DO Manager


      DO Mgr. Management

COTR

                            ____
                            ____
     
     
S & MA


      Contract Specialist
Task Contains Flight Hardware, Flight Software or GSE?   
 FORMCHECKBOX 
Yes
 FORMCHECKBOX 
No

Program Supported:    
 FORMCHECKBOX 
Shuttle      FORMCHECKBOX 
ISS
  FORMCHECKBOX 
EVA     FORMCHECKBOX 
Constellation
 FORMCHECKBOX 
Advanced 
Task Classification (ref NPD 8730.5):        FORMCHECKBOX 
Critical
 FORMCHECKBOX 
Complex
---------------------------------------------------------------------------------------------------------------

WBS:   FORMCHECKBOX 
1.0 Project Mgmt
 FORMCHECKBOX 
2.0 EVA
 FORMCHECKBOX 
 3.0 FCE
 FORMCHECKBOX 
4.0 EVR
 FORMCHECKBOX 
5.0 ECLSS


 FORMCHECKBOX 
 6.0 ATCS
 FORMCHECKBOX 
 7.0 CHeCS
 FORMCHECKBOX 
 8.0 Avionics
 FORMCHECKBOX 
 9.0 GFE (General)
For purposes of complying with FAR 52.232-22, Limitation of Funds, the total amount allotted by the Government to contract is specified in clause B.6, Contract Funding.  The funding listed in B.6 is the amount allotted for all Delivery Orders on the contract combined.  All terms and conditions of the contract apply to this Delivery Order.  In the event of a conflict between the contract and this Delivery Order, the contract shall prevail.  WBS reporting shall be done in accordance with applicable WBS reporting categories, as shown above and in the contract within Section C, Table 1.

Note to Offerors:

This Sample DO is meant as an exercise to aid in the determination of the team’s ability to understand and provide solutions to representative tasks that have the potential to be presented to the CRAVE awardees in the future.  There is currently no request for the work described in this package and there should be no assumption on the offeror’s part that this task will be presented as a DO on the new CRAVE contract.
Narrative Task Description

Background / Problem Description:

1.0 Objective 

For this study, evaluate the current Lunar Surface Systems Assets’ [Altair, Habitation Module (Hab), and Lunar Electric Rover (LER)] ability to accommodate an incapacitated crew member.  With the current configurations, determine how another crew member (rescuer) would move the incapacitated crew member from an external to internal environment safely, efficiently, and expediently.

2.0 Need for Analysis
Although we hope to never have the situation where there is an incapacitated crew member, NASA protects for that situation.  For the Lunar Missions, the EVA crew member will be at many different sites during his/her stays on the lunar surface.  Ultimately, there will be a dedicated medical area and capability in the habitation modules.  
The CxP 70024, “Constellation Program Human-Systems Integration Requirements,” Revision C Release Date:  March 6, 2009 has pertinent information about Medical Area and Capability (Section 3.5.5.3), EVA (Section 3.10), and Niosh Lifting Equation (Appendix L) to be used in this study.  CxP 70130, “Constellation Program Extravehicular Activity Design and Construction Specification,” provides the requirements for developing an EVA task and hardware.
Prior Work:
NASA has developed tasks which address operations and hardware required to tend to an incapacitated crewmember.  Review the ISS Incapacitated Crewmember Operations to determine what might be applicable from the 0g environ to the 1/6 g lunar surface environment.  
3. Task Description: 

The contractor shall develop a working concept for transferring an incapacitated EVA crewmember from EVA to each CxP surface asset.  This concept should also account for mass, center of gravity, power, volume and operations impacts.
 The scope of the effort includes developing

A. Operational Concept for each element including timeline

a. LER

b. Hab

c. Altair on Lunar Surface

B. Feasibility Analysis – Using the Human-Systems Integration Requirements, determine what operations would the tending crewmember need to complete, and the hardware required to successfully complete transporting and stabilizing the patient.

a. Is there sufficient access?

b. How is the lift completed?

c. When and how do you stabilize the patient?

C. Preliminary Hardware – what hardware is used to complete the task?  Provide conceptual PRO-E models of new hardware to be used and its associated mass, volume, and power requirements.  Develop the proposed concept in sufficient detail to perform mass, center of gravity, volume, power, operations impacts analyses.
The contractor shall evaluate the technology risks and/or anticipated issues associated with the design, development, test, manufacturing, and evaluation of concept(s), including mass/volume properties of the respective concepts.

No part of the design will be proprietary and NASA will have full access and ownership of all PRO-E models, procedures, and related documentation.  All documentation (operational concepts, feasibility analysis and preliminary hardware) will be released through the JSC document system and delivered through the Design Data Management System (DDMS).
The offerors shall provide a proposal that includes a minimum of one first order design concept with the supporting documentation of how the proposed design could meet the requirements described in this document.  The offerors shall also provide an estimate for the number of hours required in each of their labor categories to complete the task outlined in the DO.
THE OFFEROR’S PROPOSAL SHALL BE LIMITED TO 15 PAGES

4. Requirements
4.1. Assumptions
4.1.1. The task involves only 2 crewmembers (incapacitated crewmember and rescuer)
4.1.2. Location of crew

4.1.2.1. Incapacitated crewmember is EVA 5 meters away from the element

4.1.2.2. Rescuer is inside the given element (LER, Hab, or Altair)

4.1.3. Terrain is flat and level in that 5 meter radial area around the element
4.2. Functional Requirements
4.2.1. Incapacitated crewmember needs to be brought quickly and safely inside (IVA) to the safe haven environment (LER, Hab, Altair)

4.2.2. General Scenario is 

4.2.2.1. Stabilize the incapacitated crewmember
4.2.2.2. Transport crewmember to hatch door
4.2.2.3. Maneuver crewmember through hatch and place on “bed”
4.2.3. Minimize bringing the lunar dust into the internal environment
4.2.4. Use standard interfaces for EVA Suit Operations
4.2.4.1. Suit Port on LER
4.2.4.2. Hatch on LER
4.2.4.3. Hatch on Hab
4.2.4.4. Hatch on Altair
4.3. EVA Interfaces
4.3.1. The EVA Suit (assuming MkIII Space Suit Technology Demonstration) hard points will be available for use in securing the incapacitated crewmember. 
4.3.2. The EVA Tool Set includes:
(Note: As the following tools have not been defined for Lunar Ops, current ISS and Shuttle hardware will be assumed for these components)

A.  Hammer

B.  Power Driver (PGT Variant)

C.  Pry Bar

D.  Hex Socket Drivers (3) including Wobble socket
E.  Ratchet Wrench

F.  Vise Grips

G.  Needle Nose Pliers

H.  Probe

I.   Cable Cutter

J.   Long Wire Ties (5)

K. Short Wire Ties (5)

L.  Hydrazine Brush

M.  Forceps

N.  Large General Purpose Cutter
4.4. Environments
4.4.1. EVA
4.4.1.1. Any additional external hardware shall be capable of operating in the lunar EVA thermal environment.
4.4.1.2. That hardware shall function when contaminated by lunar regolith.  All functional requirements shall be met after being exposed to lunar dust and soil.
4.4.2. IVA
4.4.2.1. All necessary rescue hardware (either brought in IVA or IVA only hardware) shall be capable of operating in the lunar IVA environment by an EVA gloved crewmember.
4.4.3. Launch
4.4.3.1. The additional hardware shall be capable of being launched and transported to the lunar outpost in the unpressurized Altair cargo volume.
4.5. Stowage
4.5.1. The additional hardware will have to be available at the 3 safe haven locations
4.5.2. Determine where equipment is best located.
4.5.2.1. Equipment to secure incapacitated crewmember shall be either
4.5.2.1.1. Externally integrated into accessible tool boxes
4.5.2.1.2. Pre-Integrated into the EVA Suit System
4.5.2.2. Equipment to bring the incapacitated crewmember into the internal environment
4.5.2.2.1. Pre-Integrated into the volumetric area directly behind the hatch door
4.5.2.2.2. Stowed in tool boxes into the volumetric area directly behind the hatch door
4.6. End-to-End (ETE) System Scenario
4.6.1. This work is the ability to rescue an incapacitated crewmember in the vicinity of the LER and ultimately, return him home (earth).

4.6.2. After completing the individual rescue scenarios, determine how an integrated ETE solution would be conducted.
4.6.3. ETE Scenario would occur over multiple days
4.6.4. Transfer Incapacitated crewmember from EVA to LER

4.6.5. Transfer Incapacitated crewmember from LER to Hab for medical testing
4.6.6. Transfer Incapacitated crewmember from Hab to Altair
4.6.6.1. Medical problems require crewmember to return home
5. Reporting
The contractor shall provide weekly technical status, a monthly schedule review, and monthly financial management reports as directed in the data requirements table. 
6. Earned Value

Not applicable.
7. Government Provided Equipment

None
8. Project Management Plan

The contractor will be required to generate a Project Management Plan (PMP) after the DO has been awarded.  EA-WI-023, “Project Management of GFE Flight Projects” is the reference for this requirement.
Deliverables/Products:
	Product
	Description
	Qty
	Due
	Class

	Hardware
	None Required
	N/A
	N/A
	N/A

	
	Mock Up 
	N/A
	N/A
	N/A

	
	Prototype 
	N/A
	N/A
	N/A

	
	Qualification 
	N/A
	N/A
	N/A

	
	Flight Units 
	N/A
	N/A
	N/A

	
	Training Unit 
	N/A
	N/A
	N/A

	
	Other 
	N/A
	N/A
	N/A

	
	
	
	
	

	Testing
	None Required
	
	
	

	
	Functional testing (qualification)
	N/A
	N/A
	N/A

	
	Certification Testing (Qualification)
	N/A
	N/A
	N/A

	
	
	
	
	

	Software
	None Required
	
	
	

	
	Source Code
	N/A
	N/A
	N/A

	
	Users Guide
	N/A
	N/A
	N/A

	
	
	
	
	

	Other Products
	
	
	
	

	
	Interim Review Presentation
	1 
	
	N/A

	
	Concept Review Presentation
	1
	
	N/A

	
	Operational Concept
	1
	
	N/A

	
	Feasibility Analysis
	1
	
	N/A

	
	Pro-E Models
	1
	
	N/A

	
	Final Report
	1
	
	N/A


SCHEDULE

Start Date:  __________



Finish Date:
______________
	ITERIM MILESTONES
	DUE DATES

	Kick-Off Meeting
	1 week after DO Award

	Interim Review – 20% Payment
	6 weeks after DO Award

	Concept Design Review – 30% Payment
	16 weeks after DO Award

	Project Complete – 50% Payment
	18 weeks after DO Award

	
	

	Milestones, along with subjective measurements, are to be used for measuring performance.  For schedule detail see Microsoft Project file located on the CRAVE web site for this DO listed under the Government Cost Estimate below.


Total Government Estimate for this DO: $200K 

                                       Option 1:  $ N/A_    (See Attachment 1)




Option 2:  $ N/A       (See Attachment 2)

TOTAL COST ESTIMATE FOR THIS DO:  $(Contractor Complete) 
                                                                    FEE:  $  (If Applicable) 

                                            OPTION 1:  $ N/A   (See Attachment 1)




     OPTION 2: $  N/A   (See Attachment 2)

The offerors shall assume that all milestone reviews to be conducted at the contractor’s facilities.
DATA REQUIREMENTS

Notes:  1.  Grey Scaled Rows Need No Additional/Required Fill-ins.

                 2.  On all other rows, If Necessary, Fill in Additional 

                      Rqmts/Deliveries in last Column.  
WA: Written Approval   MS: Mandatory Submittal   

UR: Submitted Uopn Request
	DRD #
	DATA TYPE
	DRD TITLE
	DUE
	FREQUENCY
	REQUIRED 

FOR DO?

Y/N
	COMMENTS

	NON-TECHNICAL

	CRAVE-NT-01
	MS
	Delivery Order (DO) Status Report/Summary Review 
	30 Days After Contract Start
	Monthly
	Y
	Weekly Tech Status

	CRAVE-NT-02
	UR
	Wage/Salary and Fringe Benefit Data
	30 Days After First DO Award
	Annual
	N
	Contractual Obligation; not specific to this DO

	CRAVE-NT-03
	MS
	NASA Contractor Financial Management Reporting
	After First DO Award
	Monthly
	N
	Not Applicable for fixed price DO

	CRAVE-NT-04
	WA
	Information Technology (IT) Security Program Plan and Reports
	30 Days After Contract Proposal Submit
	Once After Contract Proposal
	N
	Provided through initial contract proposal

	CRAVE-NT-05
	MS
	Export Control Audit Results
	After First DO Award
	Annually at FY end
	Y
	Contractual Obligation; not specific to this DO

	CRAVE-NT-06
	WA
	Patent Rights-Retention
	12 Months After Contract Start
	As Required
	N
	Not allowable on this DO 

	REQUIREMENTS

	CRAVE-RQ-01
	WA
	Project Schedule
	With DO Proposal
	Monthly, or as Directed by DO
	Y
	Delivered at Kickoff Meeting

	CRAVE-RQ-02
	WA
	Projects Requirements & Verification Document (PRVD)
	As Directed by DO
	As Required
	N
	

	CRAVE-RQ-03
	WA
	Interface Control Document (ICD)
	As Directed by DO
	As Required
	N
	

	CRAVE-RQ-04
	WA
	End Item Specification (EIS)
	As Directed by DO
	As Required
	N
	

	CRAVE-RQ-05
	WA
	Engineering Drawings
	As Directed by DO
	As Required
	Y
	Pro-E format CAD Models and Drawing Files

	CRAVE-RQ-06
	WA
	Verification and Validation (V&V) Document
	As Directed by DO
	As Required
	N
	

	CRAVE-RQ-07
	WA
	Qualification Test Procedure (QTP)
	As Directed by DO
	As Required
	N
	

	CRAVE-RQ-08
	WA
	Acceptance Test Procedure (ATP)
	As Directed by DO
	Once with Revisions
	N
	

	SOFTWARE SPECIFIC

	CRAVE-SW-01
	WA
	Software Requirements Specification (SRS)
	As Directed by DO
	As Required
	N
	

	CRAVE-SW-02
	WA
	Software Development Plan (SDP)
	As Directed by DO
	As Required
	N
	

	CRAVE-SW-03
	WA
	Software Design Document (SDD)
	As Directed by DO
	As Required
	N
	

	CRAVE-SW-04
	WA
	Software Quality Assurance Plan and Report
	As Directed by DO
	Once with Revisions
	N
	

	CRAVE-SW-05
	MS
	Software Test Description
	At CDR or as Directed by DO
	As Required
	N
	

	CRAVE-SW-06
	MS
	Software Test Plan
	At CDR or as Directed by DO
	As Required
	N
	

	CRAVE-SW-07
	MS
	Version Description Document (Software and/or Firmware)
	At SAR or as Directed by DO
	As Required
	N
	

	DATA PACKS

	CRAVE-DP-01
	MS
	Systems Requirements Review (SRR) Data Package
	As Directed by DO
	Once with Revisions
	N
	

	CRAVE-DP-02
	MS
	Preliminary Design Review (PDR) Data Package
	As Directed by DO
	Once with Revisions
	N
	

	CRAVE-DP-03
	MS
	Critical Design Review (CDR) Data Package
	As Directed by DO
	Once with Revisions
	N
	

	CRAVE-DP-04
	MS
	Acceptance Data Package (ADP)
	As Directed by DO
	Once with Revisions
	N
	

	CRAVE-DP-05
	MS
	Certification Data Package (CDP)
	As Directed by DO
	Once with Revisions
	N
	

	CRAVE-DP-06
	WA
	Certification and Acceptance Requirements Document (CARD)
	As Directed by DO
	Once with Revisions
	N
	

	CRAVE-DP-07
	WA
	User’s Guide
	As Directed by DO
	As Required
	N
	

	CRAVE-DP-08
	MS
	Design Analysis Report
	As Directed by DO
	As Required
	N
	

	SAFETY, RELIABILITY, AND QUALITY ASSURANCE

	CRAVE-SQ-01
	MS
	Space Shuttle Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-02
	WA
	Space Shuttle Safety Analysis Report (SAR) & Hazard Report (HR)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-03
	WA
	Space Station Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-04
	WA
	Space Station Hazard Reports (HRs)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-05
	WA
	Constellation Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-06
	WA
	Constellation Hazard Reports (HRs)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-07
	WA
	Risk Assessment Executive Summary Report (RAESR)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-08
	WA
	Problem Reporting and Corrective Action (PRACA)
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-09
	UR
	Nonconformance Record
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-10
	MS
	Government Industry Data Exchange Program (GIDEP) and NASA Advisory Problem Data
	Upon Problem Discovery
	Once with Each Occurrence
	N
	

	CRAVE-SQ-11
	WA
	Electrical, Electronic, and Electromechanical (EEE) Parts Lists and Analysis Report
	As Directed by DO
	As Required
	N
	

	CRAVE-SQ-12
	WA
	Electrical, Electronic, and Electromechanical (EEE) Parts Control Plan
	60 Days After Award of First DO Requiring Electrical Design
	Once with Revisions
	N
	Only Required to be Submitted Once During Contract Performance Period

	CRAVE-SQ-13
	MS
	System Safety Program Plan
	Submitted with First DO Proposal Requiring Integrated System Safety
	Once with Revisions
	N
	Only Required to be Submitted Once During Contract Performance Period

	CRAVE-SQ-14
	WA
	Quality Plan
	With Contract Proposal
	One Time
	N
	Section-J of Contract

	CRAVE-SQ-14-R
	WA
	Quality Plan-Restricted (Academic Institutions and Non-Profits)
	With Contract Proposal
	One Time
	N
	Section J of Contract

	CRAVE-SQ-15
	UR
	Reliability and Maintainability (R&M) Plan
	With Contract Proposal
	One Time
	N
	Section-J of Contract

	CRAVE-SQ-16
	WA
	Configuration Management (CM) Plan
	With Contract Proposal
	One Time
	N
	Section-J of Contract

	CRAVE-

SQ-17
	WA
	Safety and Health Plan
	With Contract Proposal
	One Time
	Y
	Contractual 

Obligation


GOVERNMENT FURNISHED PROPERTY - The list of items below will be provided as Government Furnished Property. 

	Item
	Part Number
	Quantity
	Value

	None
	
	
	


Applicable Documents
CxP 70024 “Constellation Program Human-Systems Integration Requirements”

Revision C Release Date:  March 6, 2009

CxP 70130, “Constellation Program EVA Design and Construction Specification”
EA-WI-023, “Project Management of GFE Flight Projects”

Attachments include:

1.  Suitlock-Suitport Bulkhead (pages L-2-A-2 to L-2-A-19)

2.  Data (pages L-2-A-20 to L-2- A-30)
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