
RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

I. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 1 

2. DRD NO.: 1145MA-001 
4. DATE REVISED: 
5. PAGE: 1 j 2  

6. TITLE: Project Management Plan 

7. ' DESCRIPTION/USE: To provide an overall description of the process and methods planned for 
accomy lishing the Statement of Work. 

8. OPR: CS40 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. IIVTERRELATIONSH!P: SC)W paragraph 3.2.1 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Project Management Plan provides the basic planning document which describes the 

contractor's overall plan for performing the contracted scope of work. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Project Management Plan shall provide a description of the contractor's 
management concepts, practices, approaches, plans, and schedules necessary for accomplishing 
(managing and controlling) the project tasks described in the Statement of Work. In addition, the 
plan shall present those management systems to be utilized to define and delegate task assignments 
and shall define the organizational relationships of the contractor, subcontractors, and the 
Government. 
Management Overview - A brief description of the project objectives, the system to be furnished, and 
the equipment (systems), and software that is to be provided. Include a concise sumrndry of the 
contractor's management organization responsible for performance of the contract, including 
interrvlLl tionships with the \Vat-k Breakdown Structure (MrBS), within the company a-td with other 
con tractors, 'lnd proposed reh tionships with the NASA project manC~gemcn t. 
R.lanagcmt.nt 5)  stems - This plan shall briefly describe h o ~ .  the \various management systems are to 
be integrated Llnd used for the o\.ernll project managtmtnt and reporting of: 
a. Project m,~n,~gcmcnt. 
h. Contract mnnngement. 
i. FinanciLtl n~an~~getnttnt. 
'1. D'tta rcquiren~ents man,lgement. 
c. Scheciu1t.s (planning c7nd control). 
f.  I'crform,lnct. mL~n,~gcrntlnt (cost/ schtlcl t~It./ tt.ihnicc~l). 
g. Conf ig~r~~t ion n~anagement. 
h.  Engineerins rn,tn,lgemcnt. 
i. Logistics manngernent. 
j. Test/ i-erifica ticm rl~~~nagcrntlnt. 
k. Su bcontrc~ctor/ vcn~ior mdn'lgernent. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Project Management Plan DRD NO.: 1145MA-001 
DATATYPE: 1 PAGE: 2/2 
1 .  DATA PREPARATION INFORMATION (CONTINUED): 

I .  Procurement management. 
in. Government furnished property (CFP) management. 
n. Systems engineering management. 
o. Safety, reliability, maintainability, quality assurance. 

p. AU tomated information management systems. 
q. Communications. 
r. Support equipment management. 
s. Spares philosophy and planning. 
t. Facilities utilization and management. 
u. Project reviews. 
v. Environmental impact management. 

NOTE: It is not intended that this plan duplicate other plans called for in the Data Requirements List. This 
plan should summarize the overall project and reference or summarize other plans where 
appropriate and shall reference contractor internal procedures where applicable. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145MA-002 
3. DATATYPE:l 4. DATE REVISED: 

5. PAGE: 1/2  
6. TITLE: Cost Analysis Data Requirement (CADRe) 

7 .  DESCRIPTION/USE: To document the programmatic, technical, and life cycle cost information in 
one document that is updated at each Key Decision Point (KDP) throughout the project life cycle. It 
typically contains the same programmatic and descriptive information as the full ChDRe, hut the 
technical data will be at the system or subsystem level of detail. 

8. OPR: CS50 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Da ta Requirements Matrix. 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Reference is made. to NASA Cost Estimating Handbook ( ~ ~ \ ~ ; ! ; c I u i ~ , ~ ~ ~ ~ - : ~ - ) , :  noD .. 

50U0.4M (CitRD); DI-MGMT-81466; CPR DID; DD Forms 273411-5 (CPR Formats), . 

( i ~  L\ LI . J i c ? i - . \ i  I ~ ~ . i n i t )  
14. INTERRELATIONSHIP: DRDs 1145MA-004, Integrated Master Schedule; 1145MA-005, Work 

Breakdown Structure (WBS) and WBS Dictionary; 1145MA-006, Continuous Risk Management, and 
1145MA-008, Financial Management Reports (533M and 5334) and 1143MA-011, Cost Performance 
Report. SOW paragraph 3.2.1 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: 'The Cost Analysis Data Requirement (CADRe) documents the programmatic, technical, and 

life cycle cost information in one document that is updated at tach Key Decision Point (KDP) 
throughout the project life cycle. Typical projects will make five CADRe submissions across the 
project life cycle. The NASA project manager is responsible for CADRe (Part A, B, and C) within the 
Project Office. The project manager should use the CADRe to obtain source information from the 
prime and major subcontractors. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Cost Analysis Data Requirement (CADRe) shall consist of three distinct parts. 
Part A which is written hy the Project Office contains general descriptive information of the project. 
Part B is written by the Contractor contains hardware and software technical parameters necess~~ry to 
rstirn.~te the project's life cycle cost. The parameters are entered into the attached Xlicrosoft Excel 
CVorkbook. P.~rt C contilins the project's lik q~c l e  cost estimate (LCCE) within an agreed C\ BS. The 
iontr.ictor shc~ll pro~ride cost estimates for those \\.'I35 elements tor ~vhich he is responsible r\.ithin the 
\ \ '~rkhc~lk.  The go\.c.rnment project manager shClll use this inforn~~~tion to de\.t.lop .~nd delii~er a 
complete LCCE in the g~\~ernmcnt  submitted CADRe. The contrc~ctc)r shall m,lp ththir \.I 85 to the 
Pmjcct \VRS 'IS specified in the CADRe. The C.4DRe shall include the folloiving: 
a .  Pdrt A - Gener'll Duscriptii-c Information shctll include: 

1. Description - pro\,ide a top-le\~el description of the s!stem, including functions to be 
performed, me.lsurements to be obtained and kt)? perf~rm~lnce pc~r,~mctcrs. A functional 
block Ji,~gram and/or photograph or ilrawing of the system (nrith major elements irlentificd) 
sh;lll be prc~\.iclcd. 



RFP NNM07181505R 02/22/07 

DRD Continuation Sheet 
TITLE: Cost Analvsis Data Recluirement (CADRe) DRD NO.: 1145MA-002 
DATA TYPE: '1 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

2. Subsystem Description, - summarize and describe the key features, interfaces and operations 
of the various subsystems including Structures, Propulsion, Thermal, Power, Avionics, 
Telecom, Attitucle Control and Software. 

3.  Project Level Description - provide descriptions and summarize the primary responsibilities 
for Project Management, Systems Engineering, Science Team, Mission Assurance, Education 
and Public Outreach, ATLO, Test beds, Risk Assessment, ancl Acquisition Plan. 

4. Heritage - provide at a summary level, any heritage or analogous systems that are being used 
to reduce development/production costs. Describe any ECP/ECO (Engineering Change 
Proposal/Engineering Change Order) activity that modified original system performance 
requirements from the previous CADRe submission (in order to understand requirements 
crt.ep/cvolution). Lower-level WBS heritage is documented in Part B. 

5.  Significant Changes since previous CADRe Submission - summarize changes made since 
submission of the previous CADRe. If no changes occurred since the last submission, the 
Contractor is not required to resubmit, but to notify the Distribution list provided earlier. 
The CADRe shall document evolution in the project, specifically addressing changes in cost 
drivers and cost. 

.* b. Part B - Technical Data shall include a comprised of a9 Excel workbook (attached) broken into 
worksheets containing system level and appropriate subsystem level elements. 

c. Part C - Life Cycle Cost Estimate shall be a separate Excel Workbook (attached). This shall reflect 
total cost estimate to date and the estimate for completion for the project and be consistent with 
the technical par~~rneters presented in Part 8. The project's WBS and dictionary, as well as details 
of the recurring and non-recurring cost must be included in the Part C Excel file. Part C also must 
include a map from the project's \VBS to the NASA Cost Estimating WBS ( \ \  1: \ I  .I-t.ti,n.:::,~2xm). 

15.4 FORMAT: Submission of the deliverables in 15.3 shall be by electronic media utilizing the Excel 
templates provided. 

15.5 MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRlPTION (DRD) 

1. DPDNO.: 1145 ISSUE: RFP 
3. DATA TYPE: 2 

2. DRD NO.: 1145MA-003 
4. DATE REVISED: 
5. PAGE: 1/1 

6 .  TITLE: Program Operating Plan (POP) 

7. DESCRIPTION/USE: To provide contractor input to NASA Program Operating Plan (POP). 

8. OPR: JP30 9. DM: fP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: SOW paragraph 3.2.1 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Program Operating Plan (POP) establishes content and format for preparation and 

submittal of the contractor's input to the semiannual NASA Program Operating Plan. Although the bulk 
of the semiannual report may preclude transmission by Data Link, the report will be formatted for 
electronic transmission to allow upddtes to be transmitted by this means. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Program Operating Plan (POP) shall estimate cost for the current Government fiscal 
year (GFY), broken down by month, and estimated costs for the succeeding five years (GFY) shall be 
presented for each subdivision or project covered by the contract. 
a. Breakdown of costs shall be CIS fallows: 

1. NASA Equivalent People - P r o p r n  Ad ministration, Manufacturing, and Other. 
2. Hours - ProgrL1m Administration, M'lnufacturing and Other. 

b. Costs in Dollnrs. 
1. Direct Cost - Program Administration, hlnnufact~~ring L;tbor, and Other L'lbor. 

('1) Total Labor. 
(b) S~fxontr~lcts, Materials ;ind Othcr Direct Costs. 
(c) Total Direct. 

2.  indirect Cost - Program Xcin~inistraticm and hlanufacturing O\*erheari. 
(a) Other @\rethead. 
(b) Tot,il O\-erhe,id. 
( c )  Divisicjn Gcnerld, CXA,  CC);LI, Base Fce anti ,A\vnrd Fee. 
( ~ 1 )  Total Indirect. 

3. Total Cost ,~ncl Fetl. 

13.4 FORMAT: Contractor form,lt is ,~cccptable. 

13.3 MAINTENANCE: Ch;lngt.s sh,lll be incorporated b. ch,~ngt. p;lgc or iun~plete rtbissuc. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATA TYPE: 2 

TITLE: Integrctted Master Schedule 

2. DRD NO.: 1145MA-004 
4. DATE REVISED: 
5. PAGE: 1/2 

DESCRIPTION/USE: To provide the contractor's time-phased plan, current status, key milestones, 
task interdependencies, and major development phases necessary to accomplish the total scope of 
work. This schedule will be used to provide management insight into contractor status, potential 
problem areas, and critical path identification, which will serve as the basis for evaluating contractor 
performance. 

OPR: C%O 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: The schedule will be baselined at sorne point after ATP as agreed to by both p'irties and 
not to exceed 90 days after ATP. Reference is made to NPR 7220.5 (Current Revision), X4SA Progrm~r 
nnd P r v j ~ c f  M~~nogernerrt Processes nrd Rcqrtirr.~rwwts. This document shall be used as a guide in 
preparation of the schedules. 

INTERRELATIONSHIP: DRDs 1145MA-005, Work Rr~'clk~Iox?i7 Sfritcfllre i711d W S  Dictiunrrry and 
1145MA-001, Prt~juct 1~~7ri~~,ge?~zeri t Plan. SOW paragraph 3.1 -5 

DATA PREPARATION INFORMATION: 
SCOPE: The Integrated Master Schedule provides data for the assessn~ent of contract schedule and 
logic network of the tasks to be performed. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Integrated Master Schedule shall include tasks necessary to accomplish the total 
scope of work as defined in the tvork brenkdown structure (h BS). The schedule shall <11so inclucltl d l  
logical relationships (intcrdt.pt.ndencies) between tasks. Schedules sl~all contain the ,~pyroi~ecl 
baseline schedule as well as current forecasted dates 'ind shnll he' traceab1e to the approve~i kl'ork 
Breakdown Structure (M'BS). All key n~ilestones shall he clearly identified and logically linked to 
related tasks. The yrogram/project schedule shall be created dnd m,lintained in m'lnagernent 
softtv,~re that supports automated time phasing of tasks, a logic drii7t.n critical psth, sc-heclule 
assessment, and trend anal>-sis capabilities. Program/ Project Schedules '1nd the Logic Net~vork sh'111 
be rcportecl in four sections. The following deli\gt.rabics shall be eutrsztions from the autornc~tccl logic 
netl~lor-k clLltLlbLise. All clL1tc1 contained in the suctions shall be consistent, statused mt~nthl!. 'tnci b,~se~I 
on the s~trne cu tuff cf~~tc. 
a. Surtlmdr! Schedule - One page, top Ieivel, Gantt-t~-pc summar ciocument ,irrangcd bi I\'BS that 

reflects dl1 contract , ~ n d  controllec. milestontls, niLiior pro,rrL~rn,/project phcises {i.c., design, 
f=~bricntion, integration, assembk, ctc.) Llnci all tlnd ittlni clelivcrirs. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Integrated Master Schedule 
DATATYPE: 2 PAGE: 2/2 
15 DATA PREPARATION INFORMATION (CONTINUED): 

b. Logic Network Database - an automated logic network database consisting of schedule data for 
all WBS elements. The entire scope of work shall be broken into schedule tasks and milestones at a 
consistent level of detail to allow discrete progress measurement and visibility into the ovcrnll 
development, fabrication, integration, assembly, test, and delivery phase of each end item 
deliverable. Aclditionally, all schedule tasks/milestones shall be integrated with the appropriate 
sequence relationships to provide a total end-to-end logic network leading to each end-item 
delivery. This d.ltahase shall contain all contract m d  controlled milestones, key subcontractor 
milestones, end item delivery dates, key data delivery dates, and key Government Furnished 
Property (GFP) need dates. The database shall contain the appropriate task coding attributes 
necessary to provide sort, select, and summarization capabilities for, but not limited to, WBS 
element, program/project phase, and level-of-effort tasks. The logic network database serves as 
the basis for identification of program/project critical paths as well as critical schedule analysis. 

c. Critical Path Report - This report shall be an extract from the Logic Network Database and 
include all tasks and milestones with 10 workdays or less of total slack (float). The report shall be 
submitted in a waterfall format and organized in manner such that the path with the least amount 
of slack is delineated first and followed by each successive path according to total slack values. 

d. Contractor Schedule Assessment Report - This report shall contain a count of the total n t ~ r n b s ~  of 
tasks, milestones and non-detail (e.g., summary, hammock, rollup, elc.) activities contained in the 
schedule, a count of the number of completed tasks and milestones, a count of the number of 
tasks and milestones to be completed, a count of the number of tasks and milestones that have no 
predecessor and/or no successor relationships, a count of the total number of tasks and 
milestones thdt have a total float (slack) value greater than 25'26 of the remaining duration of the 
total program/project schedule, a count of the total number of non-detail (e.g., summary, 
hammock, rollup, etc.) activities that have any predecessor or successor logical relationships, a 
count of the total number of tasks and milestones that have forced or fixed dates. The report shall 
contain critical path narratives explaining changes and impacts to the critical paths listed in 
section c above. The report shall contain narrative explanations for contract milestones and 
significant project milestones that h'we moved more that 45 calendar days into the future from 
their baseline dates. ProgramlProject milestones shall be identified and negotiated with the 
project office. These nLlrratives shall include n proposed work-around schedule detailing how the 
contr,~ctor plans to rtlco1ler the lost schedule time. 

15.4 FORMAT: Submission of the doliiw-nt?les in 15.3 shall be by standard hardcopy and electronic 
media. Electronic nitlclia suhlnittals shall be in native file format utilizing scherlule managen-lent 
softw.~re clpprwed bj, the MSFC project office. A Icgend identif!ing the contractor's schedule 
symbols used and their meaning shall be provided. 

13.5 MAINTENANCE: Ch,inges shall be incorporntecl b!, ch'tnge pago or cnniplctc reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145MA-005 
3. DATATYPE: 2 4. DATE REVISED: 

5 .  PAGE: 1 / 2  
6. TITLE: IYork Breakdo~rn Structure (WBS) and WBS Dictionary 

7. DESCRIPTION/USE: To establish a product-oriented framework for reporting program cost, 
schedule, and technical performance. To provide a basis for uniform planning, reporting status, 
program visibility, and assignment of responsibilities. 

8. OPR: CS40 9. DM: JP30 

20. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: NPD 7120.4 (Current Revision), Prograrnpruject Mfinngenzent, and NPR 7120.5 (Current 
Revision), NASA Prqyrl~rn ~ n d  Project Mnnngonerrt Prixvshr irnd Rryuirernents, and MIL-HDBK-881, 
Depnrtulenf of Defense Hllndbook CZrurk Brenkdururz Strrrcfrire, shall be used as guides in the prepar'ltion of 
the WBS and the WBS dictionary. 

14, INTERRELATIONSHIP: SOW paragraph 3.1.6 

15. DATA PREPARATION INFORMATION: 
5 SCOPE: The Work Breakdown Structure (WBS) establishes a product-oriented logical subdivision of 

hardware, software, services, facilities, etc., that make up the total project scope of work. The WBS 
Dictionary provides a narrative description of the tasks and effort to be performed in each M'BS 
element. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The WBS and WBS Dictionary are two distinct project documents used for defining the 
approved project scope of work. The contents of each document .Ire detailed in the following 
paragraphs: 
a. \VBS - A logical, hier'lrchical display of the subdivision of d l  project work to he completed. The 

k t  BS shall incluclc the . I P ~ ~ o \ . c ~  cfemcnt title and element number. 
h. \VBS Dictionary - The \YES dictionary shall describe and document the ctvork content of every 

\YBS element c ~ n d  rcle\rant efforts associated ~vith each element (e.g., design, Je\+eloprnunt, 
~~~dnuf'lcturing). The 'Ct RS dictionary shall be arranged in the same order ,IS the i0ntr~1c.t \\'BS. 
The CVBS clictiunar shall inclurle the follo\ving for each \t'BS elcment: 
1. CP'BS element title. 
2. \t'BS ele~nent coclc. 
3. LL'BS element con tent clcscrip tion (inclucfing qtlanti tius, rutel-ant ,wsocia teed t~rork, c~ncl 

contr,~ct end i tttms !\.here applicable). 
4. CVRS Indeu. 



RFP NNM07181505R 02/22/07 

DRD Continuation Sheet 
TITLE: Work Breakdown Structure (WBS) and WB5 Dictionary DRD NO.: 1145MA-005 
DATATYPE: 2 PAGE: 2/2 
1 DATA PREPARATION INFORMATION (CONTINUED): 

5 .  SOW paragraph number. 
6. Specifics tion (number and title) associated with the WBS element (if applicable). 
7. Contract line item associated with the WBS clement. 
8. Date, revision number, revision authorization and approved changes. 
9. Contract Identification Number. 
10. Budget and reporting number (i.e., Charge Code). 

15.4 FORMAT: The WBS shaII be in a chart format showing element relationships, arranged in the same 
order as the WBS provided in the Request for Proposal. The WBS Dictionary shall be ordered in 
consonance with the WBS index and shall reference each WBS element by its identifier and name. 

15.5 MAINTENANCE: Changes shall he incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 2145 ISSUE: RFP 
DATATYPE: 2 

2. DRD NO.: 1145MA-006 
4. DATE REVISED: 
5. PAGE: 1/2 

TITLE: Continuous Risk Management 

DESCRIPTION/USE: To provide a baseline document for planning, management, control, and 
implcmcntation of the contractor's risk manngernent program. 

OPR: Q040 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to the following documents: 
NPD 8700.1 NASA Policy for Snfety trjzd Mission Sticcess 
Notice 97-58 NASA Procllrenzrnt Notice for Risk-BoseJ Acqi~isition lM7r7~7gelrlcnf (R-BALM) 
MW I 7120.6 Progrntrl nrrd Project Cot1 tin lio~is Risk ~Ll[znir,gt*r?zen t 

INTERRELATIONSHIP: SOW paragraphs 4.4 and 4.5 

DATA PREPARATION INFORMATION: 
SCOPE: Continuous Risk Management addresses how NASA risk management requirements are to 
be implemented throughout the program's life cycle. 

APPLICABLE DOCUMENTS: 
NPR 7120.5 Progri~v~ ~ l r l i i  Project ,\Ii~iz~~,qe?~~~nt Processes arid Rcquirenrrrlts 
NPR 8000.4 Risk M ~ ~ I - . J L I , ~ ~ ~ I I P Y I  f Prc~cciiu n11 Reqir irrrrrcrlfs 

CONTENTS: The Continuous Risk Management shall specify how the contractor will satisfy the risk 
management recluirements of NPR 7120.3 by using the risk management procedures and guidelines 
specified in NPR 8000.3 in a manner that is compatible with the Project Office's Risk Management 
Plan. The plan shall specify how the contractor will document risk mai~agernent activities and how 
the contrdctor will communicate risk issues and concerns to the Government. 

The Risk List shall identify program risks with regards to budget, cost, safety, schedule, and technical 
risks. 

The Risk AnL~I>'sis sh'11l contain the follou-ing &ita: I j References to source data for identified risk 
'ireas such 'is test dLita, lessons I~arneci, FL7ilure hlocies Effects r4nLtl>*sis (FLIEAj, haz,~rcl ,~nal?sis ,ind 
technic;ll Linc~i!-sis; 2) CntLdog of ,111 prograni/pr~~ject risks; 3) Risk ev,-llucttion cl,~ta that i~it'ntifitls the 
impact, probabilit!- and time frame for each risk; 1) Iiisk classification anti prinriti~ation data. 

The Risk Tracking Report shall contain the follatvi~~g ~ i ' l t ~ ~ :  1) StL~tus of (11[ risks ,~nci risk metrics; 2) 
Iiisk mitigation p1a11s and \.t.rifisation of completed rnitigLltion plClns; 3) Risk decision surnrn~rios th,lt 
\\.ill dilcunirnt re-plLinning of ~~nstzcct.ssful mi tigation plcins and risk .~cccptance/ilosurcs. 4) Risk 
Dcitnb,lse shclll l?t\ lRl\IiA / AIIh1 sornp,~ti ble. 



RFP NNMO7181505R 

DRD Continuation Sheet 
TITLE: Continuous Risk Management DRD NO.: 1145MA-006 
DATA TYPE: 2 PAGE: 2/2 
1.5. DATA PREPARATION INFORMATION (CONTINUED): 

Lessons Learned Search Reports shall specify how the contractor has satisfied the requirements of 
NPR 7120.5 by incorporating lessons learned. They shall contain the following data: 1.) Guidelines 
used to determine relevant searches; 2.) Details of searches that were performed, together with 
accompanying rationale; 3.) A list of relevant articles returned, source, and relevance to the project; 
and 4.) t Iow the project plans to incorporate relevant lessons learned. 

Lessons Learned Submittals shall include: 1.) Description of the driving event; 2.) Description of the 
lessons learned and any corrective action that may have resulted; 3.) Recommendrd changes to 
specifications or procedures. 

15.4 FORMAT: Contractor format is acceptable unless specified by the Program Risk Management Plan. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

I .  DPD NO.: 1145 ISSUE: RFP 
3. DATATYPE: 2 

2. DRD NO.: 1145MA-007 
4. DATE REVISED: 
5.  PAGE:I /3  

6. TITLE: Major Review Document,~tion 

7. DESCRIPTION/USE: Used for conduct of formal technical reviews to evaluate design and status, 
document baselines, and monitor disposition of action items clnd Review Item Discrepancies (RIDs). 

8. OPR: JP30 9. DM: JP30 

10. DISTRIBUTION: See Attachment 2 

11. INITIAL SUBbIISSION: See Attachment 2 

SUBMISSION FREQUENCY: Per technical review 

REMARKS: 

INTERRELATIONSHIP: SOW paragraphs 4.3,5.3,6.3, 7.3 and 8.3 

DATA PREPARATION INFORMATION: 
SCOPE: Major Review Documentation contains all o f  the required documentation necessary to 
support major technical reviews. 

APPLICABLE DOCUMENTS: None 

CONTENTS: Documentation required for the following technical reviews shall be provided as 
described in Attachment 1. 

Additional documentation to be provided are: 
a. Agenda - The agenda shall specify the time and place for the scheduled review, specific review 

items, supporting documentation, and key participants. Submit approved copies at the review. 
See Attxhment 2. 

b. Presentation Charts - Pr~sent~~t ion charts shall be submitted ,~t the review. They shall 
summarize the dctails contained in the cl,lta package and should identify compliance with the 
contract requirements. See Attachment 2 for distribution and availability of data. 

c. hlinutes - The minutes sh,lll contain a description of the rcviecv with sufficient detail to en'lble 
the review to be niadr ~7 matter of record. The minutes shall include the presentation oh'irts, a 
listing of RIDS, '~ction items with nctionee and suspense (closure) data. See Attachment 2 for 
distribution and c~vailL~bilit). of detd. 

cl. RIDs - RIDS shocving ,lition itenis, I~ctionees, suspense clatcs ~ n c i  closure stc7t~ls shcdl be 
submitted. Set. rlttachment 2 for distribution nnci ,~\,ailnbilit\. of delta. 

FORMAT: Contractor fnrrnd t is ciccept,ible. 

MAINTENANCE: As required to correct crrors and to maintain RID closurc status. 



RFP NNM07181505R 

ATTACHMENT 1 

1. Preliminarv Design - Review (PDR) 
Per Data Rrequirements Matrix 

2. Critical Design - Review (CDR) 
Per Data Requirements Matrix 

3. Design Certification Review (DCR) 
Per Data Requirements Matrix 

4. Acceptance Review (AR) 
Per Data Requirements Matrix 

5. Svstcrns Requirements Review (SRR) 
Per Data Requirements Matrix 

6. Flight Readiness Review 
Per Data Ruquire~nents Matrix 



RFP NNM07181505R 

ATTACHMENT 2 

Technical Review Documentation 
Distribution and Availability of Data 

Document Type Design Reviews AR 
PDR, CDR, DCR, FRR (Copies/ Availabili ty) 
(Copies/ Availability) 

Agenda 2 One/15 days prior One/ 13 clays prior 
to review to review 

Approved copies Approved copies 
at review at review 

Data 3 
Package 

Presentation 3 
Charts 

Minutes 2 

RIDS 2 
(Generated 
at Review) 

Electronic Deliver /two Electronic Deliver/ two weeks 
weeks prior to review prior to review 

One to each One to each 
attendee at review attcndei) a t  review 

One to each board member/ One to each board member/ 
Within two weeks Within two weeks after review 

Within seven days of Within one day of closure date 
closure date 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145MA-008 
DATA TYPE: 3 4. DATE REVISED: 

3. PAGE: 1 /2  
TITLE: Financial Management Report (533M and 333Q) 

DESCRIPTION/USE: To provide quarterly and monthly financial rcports for monitoring program 
costs. The 533M and 5334 rcports are the official cost documents used at NASA for cost type, price 
redetermination, and fixed price incentive con tracts. 

OPR: CS40 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: The data contained in the reports shall be auditable using Generally Accepted 
Accounting Principles. 

INTERRELATIONSHIP: DRD 1145hIA-011, Cost Perfonrznnce Report. NFS 1852.242-73, NASA 
Con trnctor Finnrrcinl Mnnagernent Reporting, (November 2004). SOW paragraph 3.2.1 

DATA PREPARATION INFORMATION: 
SCOPE: The Financial Management Report provides data on accumulated costs and funding 
projections for management of the contract. 

APPLICABLE DOCUMENTS: 
NPR 9501.2D NASA Contrnctor Finllrlcilzl Mirn[zge~~er~t  Reporting 

CONTENTS: The elements of cost for financial reporting shc.ll be mutually agreed by the contractor 
and NASA project office. The Financial Management Reports (5331LI and 533Q) shall be prepared in 
accor~i~~nce with the detailed instructions provided on the reverse side of the NASA Forms 333M and 
533Q and thc supplementary instructions set forth in NPR 9501.2D, Chapter 3. 
a. 533Q Quarterly Report shall include actual cost and cost projections at the total contract level. The 

initial 533Q report shall reflect the original contract value detailed by negotiated reporting 
ccittgories and  serve as the original baseline plan. 

b. 533M Monthly Report shall include actual cost and cost projections at the total contract le\.el. 

,A sumrn~iry level page reflecting cumul,ttive toted contract cost since inception shall be included. 
Rcconcilirttion between the 333b1/533(2 ' ~ n ~ i  the Cost P e r f ~ r r n ~ ~ n c e  Report (CPR) or  hlodified Cost 
Perfornictnce Report (hI/CPR) shall be submitted as ;In L~ttL~chmt.nt to the 333hIj533Q Report. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Financial Management Report (533M and 533Q) DRD NO.: 1145MA-008 
DATA ?"YPE: 3 PAGE: 2 / 2  
1 .  DATA PREPARATION INFORMATION (CONTINUED): 
15.4 FORMAT: Contractor internal autc)mated printout reports may be substituted for 533h11/533Q forms 

(with NASA Contracting Officer's approval) provided that the contractor report contains all of the 
data elements required by NASA Forms 533M and 533Q. Electronic submission of contractor data is 
strongly encouraged (reference NPR 9501.2, paragraph 3.7). 

15.5 MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145MA-009 
DATATYPE: 3 4. DATE REVISED: 

5. PAGE:1/1 
TITLE: Badged Employee ~ n d  Remote IT User Listing 

DESCRIPTION/USE: To assist NASA in conducting contractor floor checks and to determine if the 
employees meet the minimum background investiption requirements. 

OPR: AS50 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter. One copy each shalI go to MSFC's Protective 
Services Office and Facilities Planning and Business Management Office. 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to Federal Acquisition Regulation (FAR) Clause, FAR 52.215-2, Amlit 
~ lnd  R~~cords--Nt?~yoti1afi~7n.~ (lune 1999), NPR 1600.1, NASA Sectirity Progr,7111 Prucedi~rt71 Re~jt~iremerzfs. , ,, , 

INTERRELATIONSHIP: SOW paragraph 3.1 

DATA PREPARATION INFORMATION: 
SCOPE: The Badgcd Employee and Remote IT Cser Listing provides NASA with a list of all MSFC 
and MAF badged contractor employees, as well as, any contractor remote IT users who will have 
access to the MSFC or MAF IT systems. 

APPLICABLE DOCUbIENTS: None 

CONTENTS: The Badged Employee and Remote IT User Listing shall include the following 
information for each employee: employee's full name (first and middle names must be birth names), 
last four digits of the Social Security Number (SSN), date of birth, place of birth, duty position, duty 
location (building/room number), shift assignment, and supervisor's name. Additionally, if 
applicable, the type of security background check already completed (Nr4CLC or SSBI) and the date it 
tvas completed. 

FORMAT: Contractor fc,rn~,~t trsing Excel Spreadsheet is a c ~ e p t ~ ~ b l e .  

MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145MA-010 
DATA TYPE: 3 4. DATE REVISED: 

5. PAGE: 1/1 
TITLE: Contractor Employee Clearance Docunlent 

DESCRIPTION/USE: To ensure that MSFC and MAF baclged contractor employees who no longer 
require MSFC or MAF access properly clear all accounts when the access is no longer needed. 

OPR: AS50 9. DM: jP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 
REMARKS: 

INTERRELATIONSHIP: SOW paragraph 3.1 

DATA PREPARATlON INFORMATION: 
SCOPE: The Contractor Employee Clearance Document provides verification that all kISFC badged 
employees have properly cleared all accounts when the access is no longer needed. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Contractor Employee Clearance Document shall contain all the information 
required by MSFC Form 383-1. 

15.4 FORMAT: MSFC Form 383-1, "Contractor Employee Clearance Document". 

15.5 MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

I. DPD NO.: 1135 ISSUE: RFP 
3. DATATYPE13 

2. DRD NO.: 1145MA-011 
4. DATE REVISED: 
5. PAGE: 1/3 

6 .  TITLE: Cost Performance Report 

7. DESCRIPTION/USE: To provide information for: (1) integrating cost and schedule performance 
data with technical performance measures, (2) assessing the magnitude and impact of actual and 
potential problem areas causing significant cost and schedule variances, and (3) providing valid. 
time1 y project status information to higher management. 

8. 0PR:CMO 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: The Finnncirll Mnni7,ycnzent Reports (DRD 1145MA-008) shall include a 
reconciliation between the 533M/533Q and the Cost Performance Report, which shall be submitted as 
an attachment to the 533M/533Q reports. The CPR reporting levels and frequency shall be in 
accordance with the Contract Work Bret~kd0i~7n Strrrctnre (DRD 1145MA-005) and contract provisions 
and shall be consistent with the CADRe requirements. SOW paragraph 3.2.1 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Cost Performance Report (CPR) includes data to measure cost and schedule 

performance. 

25.2 APPLICABLE DOCUMENTS: 
DI-MG MT-81466 Dnf t~  lttlrrz Drssripfior-r for  Cost  Perfi1rr7rirrzce R ~ p ~ r f  (available 

at:t~tti~:, '  , t b \  <,\ il. . a ? t . t ~ > ~ l . ~ ~ ~ i l  ,'prv~A-!!~j;!l~&t \ L . ~ I -  L - ~ L I , ,  < ['!<''.:If ~I:II\,\/,:,..$~ 
;-.;(?-.{i- it) 
.--... IL-ilL-. 

15.3 CONTENTS: The Cost Ptrfornlanse Report shall include data pertaining to L~ll  authorized conh-act 
work, inclucting both priced m d  unpriced effort, that has heen authorized at a not-to-exceed ,~rnoilnt 
in ,iccorcl,tnce with the Contracting Officer's direction. The CPR shall separate clirect nnd indirect 
costs and identify elements of cost for all direct reporting elements. The CPR shall consist of: 
a. Format I,  It-ork Rreakclotvn Structure (Lt'BS): Format 1 shall pro~~icie dcita tu mensure cost and 

schtldult yerforn~ance by summary level CI'BS elements, and the hard\t.,~re, soft\\-xe, ,~ncl 
services NASA is buying. CriticLiJ/n-rajor s~tbc~>ntrr?ctor sLtrn1nary lei-el pcrforn~~~nce 
~nensurement data sh,~ll be inclucled '1s 'In ;tttachn~ent to Format I. Sc~bcontr~~ctor Cost 
Pc~rforniance Report (CPR) or Cost/ Scheclulc Status Rcport (CISSR) are accepts hle. 

b. Format 2, Orgsnirational Categories: Forrnat 2 pro\,ides the same data as Format I ,  sorted b!, 
the contr,~ctor ~ r g ~ i n i ~ ~ ~ t i o n .  If the contractor is organized b!. product, Format 2 is c~ption~~i.  
Organiration,~l c,ltcgory reporting sh'ill be to the tirst le~lel of the prtjgram's organi/~tionL1l 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Cost Performance Report 
DATATYPE: 3 PAGE: 2/3 
15. DATA PREPARATION INFORMATION (CONTINUED): 

c .  Format 3, Baseline: Format 3 provides the budget baseline plan against which performance is 
measured. It is the baseline report used to track all changes to the Performance Measurement 
Baseline (PMB). Format 3 shall contain baseline manpower forecasts for two 3-month periods 
(columns 10 and 11). two subsequent 12-month periods (columns 12 nnd 13), and the remainder 
of the contract for the last period (column 14). 

d. Format 4, Staffing: Format 4 shall provide manpower staffing forecasts for correlation with the 
budget plan and cost estimates and contain the manpower baseline which shall be updated and 
submitted whenever the Performance Measurement Baseline changes. Organizational category 
reporting shall be to the first level of the program's organizational structure. Format 4 shdll 
contain baseline and manpower forecasts for two 3-month periods (columns 10 and l l ) ,  two 
subsequent 12-month periods (columns 12 and 13), and the remainder of the contract for the last 
period (column 14). 

e. Format 5, Explanations and Problem Analyses: Format 5 shall be a narrative report used to 
explain significant cost and schedule variances and other identified contract problems. 
Subcontractor variance analyses (determined by the prime contractor) and a discussion of the 
prime contractor's analysis of the subcontractor's performance shall be provided in Format 5. In 
the initial submission of the CPR (Format 5), the contractor shall rank, in descending order of 
criticality (i.e., the most critical elements will be at tnr top of the list and the least critical will be 
at the bottom), all reporting level WBS elements anticipated (as determined by the contractor 
project manager) to be schedule drivers, and all WBS elements (in a similar ranking) anticipated 
to be the cost driven on the project. The contractor shall submit an updated list of the rankings 
every six months, based on performance to date. The Government reserves the right to modify 
this ranking based on Government perception of criticality. If the contractor uses "critical path" 
scheduling techniques, identification of the critical path by WBS element shall meet the schedule 
drivers' requirement. .Ranking of the critical path cost drivers shall also be provided. These 
critical elements shall reconcile to the Master Schedule submitted to the Government. 

f. Variance Analysis: The Variance Analysis shall be a narrative report addressing the following: 
1. Reporting elements that equate to 50% of the list of the schedule drivers (i.e., if 20 schedule 

drivers are listed, the 10 most critical schedule driver variances over SlOOk shall be 
addressed). If thcre are 10 or less schedule driver variances. all v.lriances over $look shall be 
addressed. 

2. Reporting elements that comprise the top 50% of the cost drivers (i.e., if 20 cost drivers are 
listed, the top 10 most critical cost driver variances over $look). If there are 10 or less cost 
driver v,~riancrs, all cost variances over SlOOk shall be L~ddressed. 

3. Impact to the contract Estimate-at-Complete (EAC) for all cost and schedule ilriver variances 
, ~ d  dressed. 

4. Exp1.1nation for all variances at completion mrer YOOk. 
5 .  Correctiirc Action Plan, as  applicable. 



RFP NNM07181505R 02122107 

DRD Continuation Sheet 
TITLE: Cost Performance Report DRD NO.: 1145MA-011 
DATATYPE: 3 PAGE: 3/3 
3 .  DATA PREPARATION INFORMATION (CONTINUED): 
15.4 FORMAT: CPR formats shall be completed according to the instructions outlined in Dl-ILIGMT- 

81466 and the following forms: Format 1 (DD Form 2734/1); Format 2 (DD Form 2731/2); Format 3 
(DD Form 2734/3); Format 4 (DD Form 2734/4); and Format 5 (DD Form 2734/5). Images of the CPR 
for~ns located at: } i t t l ) -  ! L, * I ,  q t!s(l ~i i i l~-p i~ i ,  <-I 1 ~ - r o n t ~ ~ o l ~ c ! ~  L pt* fsr,'(- ['I<' 2{!1:111~tl'' --2i:i2k 
'!; pii'. Contractor format shall be substituted for CPR formats whenever they contain all the required 
data elements at the specified reporting levels in a form suitable for NASA management use. The CPR 
shall be submitted electronically using the American National Standards Ins ti tu te (ANSI) X I  2 
standards (transaction sets 839) and  followed up with a signed paper copy, or XhlL using 
LVINST.DTD format (format can be found at i i t  t v.; , LI \ \  11 r-L~~L!-l~ltl, - _ u ~ \ ? o r t  ). The WEE level of 
reporting must be approved by NASA prior to initial submit. 

15.5 MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATATYPE: 3 

2. DRD NO.: 1145MA-012 
4, DATE REVISED: 
5 .  PAGE: 1/1 

6, TITLE: Position Risk Designation for Non-NASA Employee Form 

7. DESCRIPTION/USE: To ensure that hISFC and MAF on-site contractor employees are screened to an 
appropriate risk determination in accordance with NPR 1600.1, NASA Senrrify Prugnlrrr Prt~iedrl  nd 
Re[7l~iri~lrrcrz ts,  Chapter 4. 

8. OPR: AS50 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter. One copy shall go to MSFC Protective Services 
Office. 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements blah-ix 

13. REMARKS: 

14. INTERRELATIONSHIP: SOW paragraph 3.1 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Position Risk Designation for Non-NASA Employee Form provides inform LI t '   LO^ 

necessary to determine the type of investigation required and how closely an individual is screened 
for a position. 

15.2 APPLICABLE DOCUMENTS: 
NPR 1600.1 NASA S c c i ~  rity Progmlrr Proct.dtrm1 Ret7rl irerfrc7?l ts 

15.3 CONTENTS: The Position Risk Designation for Non-NASA Employee Form shall contain all the 
information required by NASA Form 2760 in accordance with NPR 1600.1, NASA Security Program 
Procedural Requirements. 

15.4 FORh1AT: NASA Form 1760, "Position Risk Designation for Non-NASA Emplo!rue". 

l5.5 MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.:, 1145MA-013 
3. DATATYPE: 3 4. DATE REVISED: 

5. PAGE: 1/1 
6. TITLE: Still Photographs, Video, and Motion Pictures . 

7. DESCRIPTION/USE: Provides NASA with the contractor's visual/audio, still and motion picture, 
and video coverage of significant contractor and NASA project events and milestones or used to 
support other activities such as management reviews public affairs, productions, and technical 
records mode during development, assembly, fabrication, integration, and testing. 

8. OPR: IS30 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: These submittals in the original recording media are independent of their use in 
preparing other contractual submittals. 

14. INTERRELATIONSHIP: SOW paragraphs 5.3,6.3, 7.3,8.3, 9.3 and 12.5 

15, DATA PREPARATION INFORMATION: 
15.1 SCOPE: These data shall provide complete visual coverage of all MSFC and contractor significant 

events. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The contractor shall provide photographic and video data documenting significant 
progress or milestones as well as of facilities or operations utilized in the design, fabrication, 
verification, hardware closeouts and data required to support program activities. Each data item 
submitted shall be distinctly identified and be accompanied by log sheets or similar records which 
fully describe the item, when produced. 

15.3 FORMAT: Data formats shall be consistent with stanciard industry practices ~ ~ n l e s s  otherwise 
instructed by MSFC. C ~ n t r ~ ~ c t o r  log formats (or their equivalent) uwd to control .~nd retriexrr data 
sh,~ll  he rnutuall??  greed to by the contrxtor and blSFC. Data items produced for NASA release shall 
comply with agency production, identification, .~nd logging requirement '1s furnished hy b25FC. 

15.5 iMAINTENANCE: Inf~rrn~~ticm shall be kept current using standard inclustr!- or NASA prL~ctiics. 
Srlh~ni ttal ~iocurncnts shall state if the rla t , ~  replaces, LI~LLI  tes, or is in ,~ddition to data pre\piousl>. 
srtb~nittcd for the ciocnr~~cntcd e\.cnt. 



RFP NNMO7181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145A'IA-014 
3. DATA TYPE: 3 4. DATE REVISED: 

5 .  PAGE:I /2  
6. TITLE: Subcontractor and Geographic Data Collection 

7. DESCRIPTION'SE: To provide subcontractor and geographical economic impact data used to 
respond to NASA and Congressional requests. 

8. OPR: JP30 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter (To include NASA HQ Office of Legislative Affairs) 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: SOW paragraph 3.2.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Prime Contractor, Subcontractor and Geographic Data Collection requirement provides 

geographical economic impact data for each fiscal year per the breakouts shown in Attachment A. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Prime Contractor, Subcontractor and Geographic Data Collection shall document 
geographical economic impact data provided in Attachment A. 

15.4 FORMATS: Contractor format is acceptable in hlicrosoft Excel. 

15.5 MAINTENANCE: None required 
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Attachment A 

Award ID: 

Dates (mm/ c l d /  yv) 

Prime Contractor Name: - 
Prime Contract Number: 
Subcontract Number: 

Amounts - - 

Date Signed Subcontractor Obligated Amt: $ 
L, 

Completicln Date Completed Award? 

Subcontractor lnf ormation: Congressional District: 
Name: 
Doing Business As Name: 
Street: 
City: 
Zip: 
Country: 
Phone: 
DUNS No: 

Principal Place of Performance: Product or Service Information 
Street: Product/Service: 
City: NAICS Code: 
State: Place of Manufacture: 
Nine-Digit Zip Code: 
Country: 

Description ofRequirernents: 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

I. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 2 

2. DRD NO.: 1145MP-001 
4. DATE REVISED: 
5 .  PAGE: 1/2 

6. TITLE: Contamination Control Plan (CCP) 

7. DESCRIPTION/USE: To define implementation measures to control contarnination of flight hardware and 
fluid systems during manofacturing, assembly, test, transportation, launch site processing. and post-flight 
refurbishment. 

8. OPR: EM03 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

. . . -13, - . REMARKS: . . 

14. INTERRELATIONSHIP: DRDs 1145MP-002, 1M~7tcrir71s i7rziT Processes Id~nfi'ci7tion and Usi~ge List 
(LVILIL), 1145MP-003, Mnnrficttlrirzg and Asser~rbly Plnrz 1145MP-004, Mnferinls nnd Processw Selection, 
It~iple~rtrrztntion, ~ l r d  Curitrut Plnn and 1145MP-005, .Mt~terirzl LIstlge Agreeulents. SOW paragraph 5.3, 6.3, 
7.3, 8.3 and 13.2 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Contamination Control Plan shall be generated in accordance with the guidelines of JPG 

5322.1, Contamination Control Requirements Manual (as specified by NASA-STD-6016) and shall 
include: 
a. A FOD control plan to prevent damage to tlight hardware and injury to the flight crew by foreign object 

debris (FOD) during manufacture, assembly, test, transportation, launch site processing, operation, repair. 
~nuditication, retiirbishment and maintenance. The FOD prevention program shall conform to NAS 412, 
Foreign Object Darnage! Foreign Object Debris (FOD) Prevention, as specified by NASA-STD-GO 16. 

b. Definition of cleanliness levcl acceptance limits and cerification methods for illlid syster-ns, and for general 
flight hardware intcrnal and external surfaces. The plan shall also contain a list identifying all system fli~ids. 
together uith the I 'l~~id specifications (for procurement or custom mixing) and the required cleanliness levels 
f i ~ r  the fluid system. 

15.2 APPLICABLE DOCUMENTS: 
\ AS.4-STD-60 16 Sr~rrltkrr.t/ .\f~ti117c~ci S/)clc't>c'l.r!ff R ~ > ( / I ~ I ~ - ~ J J I I ~ ' I I ~ . ~  f;)i' .Il~lrc>i*i~~I.s ci~~ci I'I~OL~~'S.SLJ.S 
JPG 5322.1 C y o ~ ~ [ i ~ ~ ~ ~ i / 7 c i f i o / ~  (~oilt/-o/ R ~ ~ ~ I I ~ I - ~ > I I I ~ ~ I I [ . ~  .\ILIIIIILI/ 
\.AS 412 Fowi,qt~ ( l l ~ j t ~ c ~ f  D L ~ ~ ? ~ ~ l g e ,  F ~ ~ . C * ; ~ J I  O b j t ~ ~ ~ r  Pth- is  (FOD) P I - P I - L V I ~ ~ O I ~  

3 . 3  CONTENTS: 1 he FOD C'ontiiminr~tion Control Plan shall address the tijllo\i ing elements: 
a. Ictcntltication of  probable FC)D sourccs. 
h. 11a1-1) design considerations for FOD pre~rntion.  rcsist;incc to damage, foreign object cnfrilp~lle~lt. ctc. 
c .  Llanut',icturing pl;inning tbr m i n ~ m i ~ i n g  FOII generation ;ind cl~.aning up I\ hate\ c.r FOI) is generntsci. 
d. FOI) control mcthrds. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Contamination Control Plan ((L'cP) DRD NO.: 1145MP-001 
DATATYPE: 2 PAGE: 2 / 2  
15. DATA PREPARATION INFORMATION (CONTINUED): 

e. FOD Awareness and Prevention Training. 
f: hllctrics - Measuring techniques for analysis, trending, and feedback. 
g. Incident investigation!reporting. "lessons learned." 
h. A wareness/Empioy ee Feedback. 

The contractor shall define cleanliness level acceptance limits and verification methods for fluid systems. and 
for general tlight hardware internal and external surfaces. The contractor shall also provide a Iist identifqing all 
system tluids, together with the fluid specifications (fi~r procurement or custom mixing) and the required 
cleanliness levels for the tl~iid system. 

1 5.4 FORMAT: Electronic and Word-compatible document or i4d0be PDF. 

15.5 MAIN'TENANCE: Changes shall be incorporated by change page or complete reissue. 
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DPD NO.: 11 45 ISSUE: RFP 2. DRD NO.: 1145MP-002 
DATA TYPE: I 4. DATE REVISED: 

5. PAGE: 1/2  
TITLE: Materials Identification and Csage List (MILL) 

DESCRIPTION/USE: To identify all Material and Processes (M&F) usages contained in the end 
i tern, excluding piece part electronics, for evaluation of the acceptability of M&P selected and 
utilized. 

OPR: EM03 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Rlatrix 

REMARKS: 

INTERRELATIONSHIP: DRDs 1145CM-007, E~rgineering Draxings nnil Associ~ted Lists, 1145blP-001, 
Cont~~tlirintiui CilntrolPlan (CCP), 1143MP-004, .blntericrls and Processes Selection, l?nylenierlt~.rtion, r~lzd 
Corltrol Plan and 1145MP-005, Mnterinl Usage Agreements. SOW paragraphs 5.3, 6.3, 7.3, 8.3, 9.3 and 
13.2.1 

DATA PREPARATION INFORMATION: 
SCOPE: Materials identification and Usage List (MIUL) identifies all M&P usages contained in the 
end item and shall be documented in an electronic searchable parts list or separate electronic 
searchable MIUL. The procedures and formats for documentation of materials and processes usage 
will depend upon specific hardware but shall cover the final design. The system used shall be an 
integral part of the engineering configuration conkrol/reIease system. A copy of the stored data shall 
be provided to NASA in a form compatible with the Materials and Processes Technical Information 
System (MAPTIS). 

APPLICABLE DOCUMENTS: 
NASA-STD-60'16 S ~ L I I I L ~ I T ~ I I  ; ~ ~ ~ Z T I I I C L ~  S / ~ i l i i ~ ~ ~ i ! f t  R~?~~{ i r t> i l  I C } I I , S  f i r  i b l ~  tcric71s ilrtd Practlss~~s 
kISFC-STD-3029 G~(idelirr~~s f;?r S~v'c.~i-tiot~ 0JCiMi2ft7l/ii- hlttf~v+il~l?;f;~r Sf rcss CL)J.).LJS~OII Cl'llt-/i.iil,p 

R c s ~ s ~ ~ I ~ ~ s L *  irl So~iiri~r~ Cl~luriiit~ Erii1irorl1trt~tlf~ 
hISFC-SPEC-250 Prott~itit~c. Firzisl~zs . f ;~r S / ILZZL~  \'t>lriilr Str1ccflc r~..; r 7 ~ ~ i  L4~~c)iir7tcyti Fliiqlr t 

Eqrriyttlcjrlt, Gcirr.r~zl S/?c~iifii-r7tiotr f i ~ r  
kIAPTI5-I1 d;~tabilse J,lt_tl,..ilkiifii2 ~i~!il!.;~, :\ , E l ~ ~ i t r o ~ i i i  .\lr~ tc>rilds St~lt~ctioil l i ~ t ~ f i ~ r  S ~ I I L - e  

H,zr[i;o[-rrcs S.~isttvrrs 
SP-R-[122A GL'IILJI ' I I~  S ~ ~ ~ ~ ~ : i f i i ~ z f i o t r ,  ~ ~ 7 i ~ 1 1 1 1 1 1 1  Sfrlbilit!/ Ri 'q l i i r~~~/ lc f t  ts elf . r)c?/t/~tlt'ri~- . .\ Il?fc'i.ir?i'.< 

3ll' S/lr7i~c-r~lft C>)lt7rt7 t itl)lS 
C ASA-STD-I;OU~ ~lnrrrrrriibilit!,, Odor, C ) f y ~ ~ s i , r ~  ilild C~~~i / / r i~ t i i l~ i l i t~ ,  R~pqrrin~rritvrt.c ,711d 

Tt.5 t Prc~r-~~riir r t ~  fi)r i\  ltitt>~ii~l.~; ilr Elr;'irotl~rrerzfs tltrrt Sitp/?c~i.f Co111/7~t?tiol1 
,CISFC-PROC- I301 CliiLi~plir~L>s f i ~ r  lr1z /~l~*1!1t)11f~1t io1l  o f R ~ ~ i j l ~ i t ~ ~ ? [ i  i\,l[.rttjrrd/.~ Cor~tro/ f ' r (~~-~~ i i l i r~?  



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: MateriaIs Identification and Usage List (MIUL) DRD NO.: 1145MP-002 
DATATYPE: 1 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.3 CONTENTS: DeveIopment of the MIUL shall conform to the format described in NASA-STD-6016 

which includes but is not limited to the following documents; MSFC-STD-3029, MSFC-SPEC-250, the 
MAPTIS-I1 database, SP-R-022A, NASA-STD-6001, ancl MSFC-PROC-1301. 
a. Detail drawing and dash number. 
b. Next assembly and dash number. 
c. Change letter designation. 
d. Drawing source (contractor or vendor). 
e. blatcrial form. 
f. Material manufacturer. 
g. Material manufacturer's designation. 
h. hlaterial specification. 
i. Process specification. 
j. Environment. 
k. Weight. 
1. Material code. 
m. Standard/ commercial part number. 
n, Contractor. 
o. System. 
p. Subsystem. 
q. Maximum temperature. 
r. Minimum temperature. 
s. Fluid type. 
t. Surface Area. 
u. Associate contractor number. 
v. Project. 
w. Document title. 
x. Criticality. 
y. Line number. 
z. Overall evaluation. 
aa. Overall Configuration test. 
bb. LVaximum pressure. 
cc. Minimum pressure. 
dd. Test MLA Document. 
ee. Cure codes. 

1 . 4  FORMAT: Contr,~ctor format is acceptable. l-Ic~wt\~er, contractor format for electronic submitt,~l of 
XIIUL ciat'~ shall be conlpatiblc with the NASA ;LZaterinIs and Processes Technicnl Informdtion S>.stem 
( X I  APTIS) LLI tnbase. 

13.5 MAINTENANCE: Co11trr7ctor 1lp~1'1tes to the XlIU L shall he submitted to NASA for .ipprcl~*al. 
Compltlte re-issue vf the clocument is not rtyuireci. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 2145 ISSUE: [IFP 2. DRD NO.: 1145MP-003 
4. DATE REVISED: DATATYPE: 1 
5. PAGE: 1 /2  

TITLE: Manufacturing and Assembly Plan 

DESCRIPTION/USE: To establish the requirements for the Manufacturing and Assembly Plan so 
that the program can scope the entire m~gni tude of the task to be accomplished and provide 
technically sound, efficient, and cost effective plan of action to ensure projected schedules can be 
maintained. The plan shall define the make-or-buy process, including objectives, criteria, 
management, logic, and results. 

OPR: EM03 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: DRDs 2145CM-007, Enyirtcering Drnzuincys lnnd Assouinfed Lists, 1145MP-001, 
Con tlz~rlirifition Control Plrzn (CCP) and 1145MP-004, Mnferir-rls nrrd Processes Selecfiun, Itzr~~lemr~zt~tiort, rlrzd 

Con tral P117n. SOW paragraphs 4.5.4,5.3,6.3, 7.3,8.3,9.3 and 13.2 

DATA PREPARATION INFORMATION: 
SCOPE: The Manufacturing and Assembly Plan is applicable to hardware developer(s), 
subcuntractor(s), and vendor (s). 

APPLICABLE DOCUMENTS: 
XISFC-STD-506 Str711dt1rA, Itll-rf~rii~ls mi11 P ~ O C ~ S F C S  Ct1rltr01 

CONTENTS: This plan shall define the objective, methods and procedures to be used in the 
manufacture and dssembly of the deliverable hardware. Specifically the plan shall contain: 
a. 0rganiz.ltion - A description of the manufacturing and assembly org'lnizations and policies, as 

wt4l as the organizational relationships between these '~nd the other key organi~~ltions supporting 
thc deli~lerable hardtvaru 111~1nufacttrring effort. 

h. Systcms and Controls - The systems and controls to be used by the f'ihrication snd assembly 
c>rg'~nization for procurements, inspection and testing, nonconformance reporting, materid 
ci,ntrol, configuration control, m'~nufacturing and assembly doc~~ment~~t ion  shall be &tined. 
1. Procurcmen ts - Major components and assemblies to be procured r,ltht'r than manuhcturr~l 

,~nd j or L~sscmblt.d in-house, long Iead time procurements, .~ncl risks c~ssociated with sole or 
proprietary sourc~s  shall be identified. 

2. Insptbction and Test - Requirements tor inspection and tcst ~ t ~ ~ t i o n s ,  LIS ivcll .IS pro~-c~Iures 
shall he protridcd for each control point in the man~~facttlring and assembly 5equcnct.. 

c. 17roducihility Plan - The p l ~ n  sh31I define the producibilit!- analysis process to be used in thc 
rlr\.c.lopmcnt of deliverable hardrvart.. Flight hclrdwsre design doc~~rncbnt~~tion sh.111 be re\.it.t\,cd 
to assuru the c~bilit!- to fabricLtte, inspect, and assemble h,lrdit,nre 17s depicted h!. the engintwing 
~lcsign cir,~tvings. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Manufacturing and Assembly Plan DRD NO.: 1145MP-003 
DATA TYPE: I PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

d. Manufacturing and Assembly Flow - The methods, procedures, and operations of control points 
used to plan, manufacture, and monitor the fabrication and assembly of the deliverable hardware 
shall be defined. 
I. Critical Processes - All processes, methods, facilities, tooling, or skills critical to success or 

where quality cannot be ensured by inspection of articles alone shall be identified. These 
processes include, hut arc not limited to, metallurgical, and chemical processes, tnetal 
joining processes, bonding processes, plastics, TPS application, plating and coating 
processes and surface treating processes. In addition, processes such as radiography, 
ultrasonics, liquid penetrant, and magnetic particle, shall be controlled to ensure that the 
results indicate the article or material quality levels. NOTE: NASA concurrence will be 
required on all processes designated as critical. 

2. The Manufacturing and Assembly Plan shall include as a minimum for critical processes: 
(a) Process Controls: 

(1) Applicable processing requirements with detailed performance and control 
provisions 

(2) Process preparc1tion requirements. 
(3 j Detailed processing operations 
(4) Conditions to be maintained during each phase of the process including 

environmental controls. 
(5)  Methods for verifying the adequdcy of the processing materiLlls, solutions, 

equipment, environments, and their associated control parameters. 
(6) Required records for documenting the results of the process inspection, test, and 

verification. 
(b) Equipment Certifications: 

(1) Records certifying that tests have been performed and how the results of such tests 
shall be maintained. 

(2) Plans for recertifying equipment as required by quality surveys, inspections, or 
tests, or when changes ~7re made which may affect process integrity. 

(c) Tooling - A listing and planned usage of tooling and support equipment required to 
fabricate and assemble deliverable hardware shall be described. 

(d) Assembly Sequence - A time correlated sequence of oprri~tions necessary to assemble 
the hardware, including assembly requirements, constraints, .tnd operations to be 
performed shall be described. 

(e) Schedules - The detailed development and maintenance of manuf~cturing ,~nd  
assembly schedules showing milestones and completion dates necessary to ensure that 
cieliverable end itcms sh,~ll be met. 

(t) Cdpabilities and F.~cilities - The facilities .lnd capabilities required for f,lbriwtion, 
manufacturing, and L~ssembly shall he described. 

(g) hhjor Subsystems - The major subs)-stems of cleli~cr~~lhle h.~rdn-arc to hc rn.~nvfactured 
'lnd ~ssemhled by the f.~brisrltion org'lni~ation sh,lll he identified. 

1 . 4  FORMAT: Contmctor format is acctlptablc and shall be consistent ivith contents of paragraph 15.3 c!f 
this DKD. 

13.3 MAINTENANCE: Changes ehLlll 1x2 incorpor.~tt.d b! ch'lnge h>- ch.lngc page or complete rtbissue and 
the process contrals shall be n~~~intainecl as requirecl to keep the i n f ~ r m ~ ~ t i u n  c ~ ~ r r ~ n t .  



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATATYPE: 1 

2. DRD NO.: 1145MP-004 
4. DATE REVISED: 
5. PAGE:1/2 

TITLE: Materials and Processes Selection, Implementation, and Control Plan 

DESCRIPTION/USE: To document the degree of conformance and method of implementation for each 
requircmcnt in this standard, identifying applicable in-house specitications used to cornply with the requirement. 
It shall also describe the methods used to control compliance with these requirements by s~ibcontractors and 
vendors. The Materials and Processes Selection, Control, and lmple~nentation Plan, upon approval by the 
procuring activity shall become the Materials and Processes implementation document used for verification. 

OPR: EM03 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: DRDs 1145MP-001, Contrrt?rir~ation Control Plnn (CCP), 1145MP-005 ~Mi~frriols  
tznd Processes Iden t9cntion i ~ n d  LIsiige List (MILIL), 1145MP-003, M n n ~ i f ~ c t u  rirzg rind Asserrr bly Plan 
1145MP-005, iMnttrinl Usng.e Agreen~rrtts and 1145MP-006, ,\iondes trrrstiue Test (IVDT) Plsn . SOW 
paragraphs 5.3,6.3, 7.3, 8.3,9.3 and 13.2 

DATA PREPARATION INFORMATION: 
SCOPE: The Materials and Processes Selection, Control, and Ilnplementation Plan shall describe the hardware 
developer's activities involved in the identification, evaluation, documentation, and reporting of maturials and 
processes usage in space flight hardware, support hardware and ground support equipment. 

APPLICABLE DOCUMEIVTS: 
NASA-STD-60 16 Sfantkud .Cfintued Sjmcec~uifi Regzrii-t.n~t.r r !x ,fbr. .\!utt.~.ials iir~ti P~.oce.ssrs 

CONTENTS: The Materials and Processcs Selection, Implementation. and Control Plrir~ necessary interfhccs 
lvith pn~curing activity in the operation of this plan shall be defined. The method for mr~tcrials control and 
\.,critication ofsttbcontractors and vendors shall be included in thc hardivarc decelopcr's plan. ;Is a miniinurn and 
as applicable. the plan shall address the following: 
a. C'onfonnnnct. - The Plan shall address tach app1ic;lblc piiragraph of \tlS;l-S~rD-OOI6 and describe the 

method of imple~nentrition and degrce of conhnnancc ti)r t.:ich applicable requirement. If tailoring of the 
reqi~irements is planned or necessary. alternritc 3pproacht's to 5XS-A-STD-60 l h may be sitbrnittcd in this 
plan, which 1nt.t.t or escecd the st;ited recliiirclments. This triiloring approach \\ill allou fix \;\S.4 appro! al 
of  alternate requirements. 

b. Hard\\are De\cli>per1s Organization - :Iuthority shall be assigned to an indi\.iciu;tl or group \!hi) sh;ill bc 
responsible For rc\ iew :tnd nppro\,al vf ;ill h4&P speciticd prior to release of engineering duc~lmcntation. 

c. hlateriais and Processes Identilication - Identification and documentation 01' the \1&P iiscd. hot11 in the 
original dcsign ;ind in an! changes shrill be contained in 1145 h,IP-.l'lIUL. .Lltllt>i+icl/ t i t l d  P I - o L L ~ . ~ . ~  
i d t  \ I ( I / ;C,C~{~OII  i / / ~ c /  [. ; + . C / ~ ' J  Li.sr. 

d. Testing - L-ogic. procedures and data documentation for any proposed test progrrlm to st~pport ~nittcri~lls 
screening and \ sriticntion. testing. :lny ~natc;.ri;ll, process testirlg to be perfonncd by the hard!! arc ~l t .1  clopcr 
shall rcyuirc prior \:lSil approval. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Materials and Processes Selection, Implementation, DRD NO.: 1145MP-004 

and Control Plan 
DATATYPE: 1 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

e. Materials Usage Agreement (MUA) Procudc~res - Logic, procedures and docu~nentation involved- in 
documenting and approving materia1s;processes as indicated in NASA-STD-6016 shall be defined. 
including those that do not meet the established requirements, but are proposed for use due to lack of 
replacement materials.'processes or other considerations and s h l l  be contained in 1115 MP-ML'A. 
,tkrtur.inls b'soge ;Igreeinen!. 

f. Material Design Properties - The plan shall contain the philosophy describing how material properties will 
be determined, and if those properties do not exist. how thc material properties will be developed including, 
but not limited to tho statistical approaches to be employed. 

g. Process Controls - The plan shall identify all process specifications used to implement specific 
requirements in NASA-STD-6016. All materials processes used in manufacturing shall be documented in 
process specifications and all applicable process specifications shall be identified on the engineering 
drawing. Each processing step in the process specification shall be identified in a level of detail that ensures 
the process is repeatable. 

15.4 FORMAT: Electronic, Word-compatible document or Adobe PDF. For each paragraph in sections 4 and 5 of 
NASA-STD-6016, the plan shall state the requirement from NASA-STD-6016, identify the degree of 
conformance under the st!bheading "Degree of Conformance," and identify the method of implementation under 
the stibheoding "Method of Implementation." 

15.5 MAINTENANCE: Contractor-proposed changes to document shall be submitted to NASA for approval. 
Complete re-issue of the doc~~ment is required. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 1 (Category I and I1 MUAs) 

2 (Category III ML'As) 

2. DRD NO.: ll45MP-005 
4. DATE REVISED: 
5. PAGE: 1 j 2  

6. TITLE: .Materials Usage Agreements (hIC As) 

7. DESCRIPTIONJIJSE: MCAs shall be submitted for all materials and processes that are technically 
acceptable but do not meet the technical requirements of NASA-STD-6016, as implemented by the 
approved Materials and Processes Selection, Control, and Implementation Plan. [The use of materials 
and processes that do not comply with the technical requirements of this standard may be technically 
acceptable if hardware reliability and vehicle safety are not affected.) 

8. OPR: EM03 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBhIISSION FREQUENCY: Per Data Requirements Llatr'-ix 

13. REMARKS: 
14. INTERRELATIONSHIP: DRDs 1145MP-001, Contr~irtinntiorr Co)itrid Plilrl (CCP), 1145MP-002, Maferinls 

t7nd Processes r d ~ ~ f i f i c n t i o t ~  nnd Llslzge List (MIUL) ,  1145M.P-003, A4~7i1~jkcturiny arid Asse~~rbly  Plan, 
2143MP-004, 1Wt7ferinls and Processes Selection, I~nyle~netntiun, r7nd Control P l n ~  (MPCP)  r~nd 1145MP-006, 
, ~ o ~ l d ~ s f r i ~ c f i ~ ~ e  Ezull~it7tiun (IYDE) Plw. SOW paragraphs 5.3, 6.3, 7.3, 8.3, 9.3 and 13.2.1 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: MU As will be submitted as  described below. 

1 Category I MUAs - Category I MUAs are those that involve material/prwesses usage that could 
affect the safety of the mission, crew, or vehicle or affect the mission success, but must be used for 
functional reasons, Approval by the responsible NASA Materials and Processes organization and 
the NASA Program/Project Office shall be required. 

b. Category 11 MUAs - Category I1 MCAs are those that involve materid/ prtxesses usage that fails a 
screening of Material and Processes requirements and is not considered a hazartl in its use 
,tpplication but for which no Cntegory I11 rationale code exists. Appro~ral by the responsible NASA 
hilLiterials and Processes organization shall be req~liwd. 

c. Category 11I klCAs - Category [II MU As are those that invo11.e rnateri.11~ or processes that helve not 
been sho~vn  to meet these requircrne~its but have an approved rationale code listed in Appendix D 
of h ASA-STD-6016. The) are evalu;l ted , ~ n d  determined to be acceptable at the configurc~tion/ part 
levcl. C.~tegory 111 LILAs shall be reported in the i l l ~ t t ~ r i ~ ~ l s  lrientificntion and Usage List (h1IUL) 
~ \ . ~ s t c m  or electronic d;rta s?stc.m utilizing the L~pprot*ecl rationale codes in Appen~iix C. A kcv ma!, 
be provided to correl,~tc contractor Categorq- I11 AICA clCl tnh~sc. codes h, the codes in Appendix C. 
N o  ,LILA form is submittecl. [CL~ttlgury 111 LlUAs are iclcntifitd here tor cc~rnpletcness, but C~I-c not 
reriuirtlcl un tii  nfter PDII.] 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Material Usage Agreements (MCAs) DRD NO.: 1145MP-005 
DATA TYPE: 1 PAGE: 2/4 
15. DATA PREPARATION INFORMATION (CONTINUED): 
2 APPLICABLE DOCUMENTS: 

NASA-STD-6016 Sfnndnrii Mnllrreti Syncccrrij? Rcc7~rirc.rlierrtsfov Milterinls nrrri Prc7cilsses 
MSFC-STD-3029 Glr i~ielitres ,%r Selrcticln of lMct~711ic A4trterinlsft~r Stress Covrosior? Crtlcking 

Rcsish7nce irl Stxiilurl Clrlc~riiie E I I Z ~ ~ ~ O I ~ ~ ! ~ C ~ I ~ S  
MSFC-SPEC-250 Protective Finid~cs fur Splice Vclriclc Stnrchrres t-rrrii Assosinfurl Fliglrf 

E q u i p ~ ~ w n  t, ~L?ller;l Spec$n~tiotl for 
MAMIS-11 database hltp /' , !11<1  ti^. ;\ , Electronic hf aterials Selection list for Space 

flardware Systems 
ASTM E595 S f t ~ ~ d t ~ r C i  Test "bfetllo~i fur Total lMnss 1,oss nnd G~llected Volatile 

Coriclcnsnbl~ Ml-r ttrir71~ Jrortr Oli fgt~ssirlg in 11 Vr~c~iurrl Enzliro~zinent 
NASA-STD-6001 Flnrnnrr~bility, Odor, Oflgnssitrg lrrzd Cot~rprztnbility Req~rire~neilts nrld 

Trs t Pruc.edu rcs jur ;Mnterials in Enilirun)?iurl fs thnt Support Co?~i bris tion 
hdSFC-PROC-1301 Gui~ieliries for Intplc~trcr~ ftztion of Reqziircii Mtzterials ControlProcedurtls 

15.3 CONTENTS: The ML'A package shall include all technical information required to justify the 
application. MUAs for stress corrosion shall include a Stress Corrosion Cracking Evaluation Form 
per MSFC-SrD-3029 and a stress analysis. MUA shall follow guidelines set forth in NASA-STD-6016, 
which includes but is not limited to the following documents; MSFC-SPEC-250, the FVIAPTTS-11 
database, ASTM E595, NASA-STD-6001, and MSFC-PROC-1301. 

15.4 FORMAT: MUA's shall be submitted electronically. A sample MUA form is provided in NASA-STD- 
6016; however, Contractor format is acceptable. The complete MUA package shall be provided in 
Adobe PDF format; the MUA form shall also be provided in a format that is compatible with the 
NASA Materials and Processes Technical Information System (MAPTIS) database. 

15.5 MAINTENANCE: Contractor t~pdates to the Category I and Category 11 MUAs shall be submitted to 
NASA for approval. Complete re-issue of the MCA is required 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 1 

2. DRD NO.: 1145MP-006 
4. DATE REVISED: 
5 .  PAGE: 1/3 

4 .  TITLE: Nondestructive Test (NDT) Plan 

7. DESCRIPTION/USE: To identify all NDT and Nondestructive Evaluation (NDE) procedures and 
specifications employed in the inspection of materials. 

8. OPR: EM03 9. DM: JP30 

IO. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBbIISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Reference is made to JSC 62809, NASA Hlllr~an R17teil Spmecrclff Pyrotechnic Spec$u-zfion. 

' 14. INTERRELATIONSHIP: DRDs 1145CM-007, Engineerin8 Drt77i~ings lrnd Associrrtcd Lists, 2145DE-005, 
Frt~cture Corrtrol Plan, 1145MP-001, Cotliarninnlion Corltrui P11w (CCP), 1145h1P-003, hilanl~fi7chrring n ~ d  
Asscl~lbly P ~ w ,  1145MP-004, iMotcrinls ntrd Processes Selection, Irnple~~ltntntion, and Control PLm and 
1145MP-005, Mrrterinl Usl-rge Agreelnrrifs. SOW paragraphs 5.3, 6.3, 7.3,8.3, 9.3 and 13.2 

15. DATA PREPARATION INFORMATION: 
l5.1 SCOPE: The NDT Plan describes the NDT/NDE analysis, requirements and reporting system 

proposed for use. 

15.2 APPLICABLE DOCUMENTS: 
MSFC-STD-506 Str.rr?ifnriif ,Mntcrir71s ntrd Pruccsses Control 
MIL-1-6870 Inspectiorr Progn-rrlr Req~~iren tcr~ ts ,  N o n ~ f c s t r u c t i a r j ~ r  Aircrr7jt r7mi ,Mi~sile i M ~ ~ t ~ r i 1 7 1 ~  

i l i l[ i  Pt7rt~ 
M IL-STD-310 L Y ~ ~ r z ~ l e s t r ~ r s t i ~ ~ e  Tcstillg Pcrso~zlrel Qunl$crrtiorr lrnd C~rt$ctrtio,r 
MIL-STD-6866 l ~ ~ ~ y c . i t i o t t ,  Liqrli~i Per~~~trrzn t 
IZIIL-STD-1949 111 syect iorz, R/lilgr tefic P r ~ r t i ~ l e  
R/II L-STD-0453 l r i~y~ . r f iur~ ,  R1r~ir~1gr11pJl ii 

hl1L-STD-2154 I l l  bpestiorr, Illfn~.soirrc, Ct'r(1rigI11 illi>hzls, P n ~ c ~ ~ s s f i ) r  
bISFC-STD-1249 Stc i~s l f r~n i f  NDE Gritrfe1ir1t.s , r r r L i  Rrli7lrirorrt>1ltsfor Fnzctrrrt~ Corlfrol Pr'r7,qr,1i1r.~ 
ASTTtl ElOOI Starrrirrrrf IJr~?stiicf;~r- Drtcitiorr rr l l l l  E~l,~liii~tic)tl uf Disi~tlfillllitil';~lifilllij~ic~s t11t7 l ~ ! t ~ t ~ ~ > r s ~ ? i  

Pillst>-Ecflo I l l t r ,~~or t ic  ;tl~f/~oii  LISI'IIX Lorrgitrtt2ili(?l W17i7t'~ 

ASTbI E426 St[7/lrfc1~11 P r ' ~ ~ ~ t i i - t > f i ~ r  Elt'itr0rlrr7g1r~~tji. (EIiil!~ - Ci irrc~r f )  E-~n~l l l~~r i t io t l  qf St>f71~zlc~5 ,riid 
LVt7lti~~i T~ih l~ l l r r  P r t d r i ~ - f s ~  z- \~ls t~vri t i~-  S!lzi~zlt>ss S t ~ t ~ i  ~ I I I ~  51111ilLrr ,-\//(I!/< 

ASTFLl El64 Sfrltlri,7~i P ~ l i f i c ~ ~ f i l r  Lllt~~tzstl!~ic' C ~ t l t d ~ i f  E . ~ ~ ~ l ~ r i ~ ~ t l f i ~ / i  c!f l?>/r/r!~i)/lts 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Nondestructive Test (NDT) Plan DRD NO.: 1145MP-006 
DATATYPE: 1 PAGE: 2/3 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.3 CONTENTS: A Nondestructive Test (NDT) Plan shall be submitted in accordance with MIL-1-6870 

describing the process for establishment, implementation, execution and control of NDT inspections. 
The NDT Plan shall implement the requirements of MSFC-STD-1249, MSFC-STD-506 and the applicable 
program Fracture Control Pl.~n. The plan shall define NDT planning and requirements to include the 
follocving: 
a. Design Requirements - The NDT plan shall include a well defined and disciplined system to 

assure all designs are reviewed to establish appropriate NDT inspection requirements and 
acceptance criteria. 
1. The design and design review process shall be the responsibility of the Product Development 

Team (PDT) which has a multifunctional representation including Engineering, 
Manufacturing, Materials, Quality Assurance, and NDT as a minimum. 

2. Designs not utilizing PDT's, shall be coordinated with the Engineering Manufacturing, 
Materials, Quality Assurance and NDT representatives during design and at design 
completion. 

3. Final design approval by all reviewing organizations shall be accomplished to signify 
agreement with the specified engineering, manufacturing, materials, processing, NDT, and 
quality reqci.rcments and that the part is producible and inspectable or is subject to process 

, , controls. 
4. Establishment of NDT requirements shall consider NDT inspectability, capability and 

reliability; materials and processes; manufacturing and inspection history for similar 
processes; prior or similar service history; material, process or part criticality; design analysis 
nnd critical initial flaw size(s) (CIFS). 

5.  NDT Inspection requirements to be considered shall include but not be limited to fluorescent 
penetrant, magnetic particle, and eddy current for surface oriented flaw detection. Other 
methods such as X-Ray for hidden surfaces or ultrasonic inspection, etc. may be appropriate 
for some design configurations. Where subsurface inspections are required, X-Ray or 
Ultrasonic inspections shall be utilized. Other methods may be used, if appropriate, and if 
demonstrated to reliably detect CIFS. 

6. NDT inspections shall be required to verify integrity of material and processes, as 'tppropriate. 
7. NDT requirements shall assure products meet the design intent with special attention to 

Fracture Critical Parts and associated NDT reliability rlemonstrntion requirements and safety 
of flight considerations. 

h. NDT Requirements Implementation - Coordination with the appropriate manufacturing and 
qualitv assurance organization shall be done to assure the development and/or acquisition of 
needed inspection technology and resources to meet the specified design ~ n d  rluality assurance 
reclu irtments. 
1. NDT inspection requirements and sequencing shcill give consideration to the specific 

manufacturing processes \\.ith emphasis on uptimiring inspectiun reIiLibilit!- L ~ n d  e.~rl!- fLrv 
detection before unneccsssr). processing costs 'ire incurred '3nd/clr performing processes 
I\- hich rnd!. signific'lntl) rt~rlosc flaw detection c..~pobilit\;. 

2, Etch httfore Fluorescent Penetrant lnspcstion (FPI) shall he required n*hen metal ivi l l  be 
smeared by machining process dnd the smearing will ad~ersel!- cumpromise the purpose of 
the inspection. 

3. Etch-FPI mi..). be considered in either a semi-mashincrl or finished mdchined configuration as 
.~pprupri'~te for the specific materials and processes in\.ul\.cd. 
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DRD Continuation Sheet 
TITLE: Nondestructive Test (NDT) Plan DRD NO.: 1145MP-006 
DATATYPE: 1 PAGE: 3/3 
'IS. DATA PREPARATION INFORMATION (CONTINUED): 

c. NDT Certification - Flaw detection NDT Inspections for FPI, Magnetic Particle Inspection (MPI), 
Eddy Current Inspection (ECI), X-Ray and Ultrasonic (CT) ('1s a minimum) shall require formal 
training and certification using MIL-STD-4-10 as a guideline. Training and certification 
requirements for other methods shall be established. 

d. NDT Reliability Requirements for Fracture Critical Parts - NDT inspections for surface crack or 
crack like defects on parts designated as Fracture Critical shall reliably detect the design specified 
Critical Initial Flaw (CIF) size with 90% probability of detection (POD) and 958 lower confidence 
bound (LCB). 
1. NDT methods applied for CIF sizes equal or greater than those specified in MSFC-STD-1249 

have been reliably demonstrated within industry. Demonstration of reliability shall be 
required when the inspection method adversely differs from standard industry and 
government practices described in the referenced specifications. 

2. Application of NDT methods for detection of cracks or crack like flaws smaller than those 
defined in MSFC-STD-1249 shall require a reliability demonstration. Such NDT methods are 
referred to as "Special NDT". 

3. NDT Reliability demonstration requirements shall be satisfied using prior NDT reliability 
demonstrations where the NDT methods, sy-sterns 3 r d  applications are deemed similar. 

e. NDT Inspection Specifications and Standards - NDT Inspection specifications and acceptance 
standards shall be prepared in accordance with NASA practices. NDT Inspection Specifications 
shall provide inspection capabilities and reliabilities comparable to the following referenced 
Military Standards, MSFC Standards, or Industry Specifications: MIL-1-6870, MIL-STD-410, MIL- 
STD-6866, h11L-STD-1949, MIL-STD-0453, MIL-STD-2154, MSFC-STD-1249, ASTM E1001, ASTM 
E426, and ASTM E164. 

f .  Reporting System Description- The plan shall describe the NDT/NDE requirements and 
reporting system used and shall provide a comprehensive description of all NDT/NDE activities, 
in accordance with the requirements of MIL-1-6870, MSFC-STD-1249 and MSFC-STD-506. The 
plan shall include, but not be limited to, the following: 
1. Means of coordinating design requirements such as critical crack size and NDT capabilities. 
2. Means of implementing NDT spe~ific~ltions dnd procedures, including personnel and facilities 

certification. 
3. Means of coordinating ?J DT procedures and specifications with NASA. 
4. Description of the implementation of automation of NDT. 
5. Reporting of and actions taken in regards to NDT results. 
6. Illeans of developing acccpt/'rtlject criteria. 

15.4 FORMAT: Contractor format is acceptable nnd shall be consistent with contents of 13.3 of this DRD. 

15.4 MAINTENANCE: Shall be rcvisccl to nmint'lin current. Changes sh'111 be incorporated b!- change by 
chnngt~ page or complete rt~issue, \\,ith changes dcnutcd h!, a bar. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATATYPE: 3 

2. DRD NO.: 11450P-001 
4. DATE REVISED: 
5. PAGE: 1/1 

6 TITLE: Post Flight Reports and Data 

7. DESCRIPTION/USE: To document engineering results of the mission. 

8. OPR: JP30 9. DM: JP30 

20. DISTRIBUTION: Per Contracting Officer's letter 

2 1. INITIAL SUBMISSION: Per Data Requirements Matrix 

22. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 
14. INTERRELATIONSHIP: SOW paragraph 12.5 

15. DATA PREP; T;. A Y - I n N  INFORMATION: 
15.1 SCOPE: The Post $light Reports and Data provide post flight information relative lo Cpper Stage' . 

performance, mission success, problems encountered, and recommendations for improvement. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Post Flight Reports and Data shall include information for determination of 
improvements to and reduction of problems for future flights for integration and re-flight. The report 
shall include the following: 
a. Brief description of the success of operation and the degree to which expected results were 

achieved. 
b. Description of any problems encountered with accommodations, resources, or interfaces 

provided with regard to the flight. 
c .  Any recommendations for improving accommodations, resources, or interfaces. 
d. Any other information deemed appropriate. 

15.4 FORMAT: Contr,~ctor format is itcceptabiu. 

13.5 MAINTENANCE: None required 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145C)P-02 
DATATYPE: 3 4. DATE REVISED: 

5. PAGE: 1 / 2  
TITLE: Operations and Maintcnance Manuals 

DESCRIPTION/USE: To provide operation and maintenance inshuctions for deliverable flight 
hardware and ground support equipment (GSE). 

OPR: jP30/ ED03 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: SOW paragraphs 4.8.1, 5.2, 6.7,. 7.2,8.2,9.2,12.2 and 12.5 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Operations and Maintenance Manuals define operating and maintenance instructions 

for flight hardware and associated GSE, including detailed operating procedures and any preventive 
and corrective maintenance procedures which may be required effectively operate and maintain the 
system. 

15.2 APPLICABLE DOCUkIENTS: None 

15.3 CONTENTS: The Operations and Maintcnance Manuals shall contin: 
a. Hardware description. 
b. Dt.tc~iled operation procedures for each item. 
c.  Periodic and preventive maintenance requirements and procedures. 
d. Troubleshooting instructions and ,lssocia ted schema tics. 
e. Identification of required tool and equipment. 
f .  Storage, handling, and transportation constraints. 
g, ldentificdtivn of hazards and .~ssociatcd safety pr~u~~ut ions .  

l5.4 FORMAT: Contractor format is acceptable. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 1 

2. DRD NO.: 1145QE-001 
4. DATE REVISED: 
5. PAGE: 1/2 

6. TITLE: Quality Plan 

7. DESCRIPTION/USE: To define the contractor's planned methods for accomplishing the applicable 
tasks required to satisfy the quality requirements of NPD 8730.5, and the Quality Assurance 
requirements of CxP 70059, for the specific Flight and/or Flight associated hardware being procured. 

8. OPR: QDlO 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INlTIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Reference is made to CxP 70055, Corzstell[.rtion Srrfety, Rpliilbilify nnd (2unlity Assilrnrice 
P ~ ~ z Y I .  

14. INTERRELATIONSHIP: SOW paragraph 4.5.4 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Quality Plan shall identify, as applicable, the specific quality activities (implementation) 

related to the design and development, procurement of materials/subcomponents, fabrication, test, 
shipping flight operations, refurbishment, and reuse to assure the quality of the items delivered. The 
plan shall reference the contractor's quality manual and procedures as necessary to fully describe the 
contractor's quality system. The Quality Plan shall reflect that the Contractor shall support the NDT 
Quality Engineering activity. In addition the Conhactor's quality system shall assure that all 
processes are capable of delivering products that meet design specifications through the right mix of 
process design and integrated process controls including process characterization, such as Cp and 
Cpk best practices, process monitoring, process improvements and process sampling. 

15.2 APPLICABLE DOCUhIENTS: 
ANSI j  ISO/ASQ Q9001-2U00 14rrlcricon N17tio1llll E t r ~ l i i I i ~ r t l  @~(ldit!y i t  S!j .~tL ' i l~s 

Rtyuiriv~zc~r fs 
ISO/ I EC 17025 Gtvr~~rtd R~'l7rrirc~rr~'rr t ,vf i~r tlw COII I / IL~~LVICC LIJ TL'.sfi~~,y L U I L ~  Ci71ihri7tioll 

Lllbor17 forit's 
SXE ,4S9100 Qlt(11ity S ! ~ ~ ~ L V ) I S  ,4er i~~p1c~j  - ' t ! [ > i f ~ d  fi)r Q t t ~ ~ / i t ? /  A s ~ z ~ r i 7 t l ~ t ~  ill Dosi',q~l, 

D C ~ ~ L ~ I ~ J I I ~ I L ~ ~ ~ ,  Prod~~cticvl, li1.~;ti7ll~ltiojr, , l t i ' i  Set~yiiirr,q 
SIl E ASC)003 I I I C ; / I P ~ - ~ ~ L ~ I  1 7 1 1 ~ 1  T t ~ f  Q l l l l l i f y  S!ist~tlr 
h I'D S730.5 - L\ASA Qz~,~lrty . ~ S S I I ~ ~ I I I L - ~ !  P j v ( q r ( ~ ~ t [  Pidl~-!/ 

CN I' 70039 Constellation Program Safety, Reliahilit) and Qualit! ,\ssi~ranc'e 
Requirements 

15.3 CONTENTS: EL1ih qualit) element of S A E  i\S9101), Reirision 8, and .IS applic.thle the NASA Qimlit!. 
Ascur,~ncr re~~uirements per  CxP 70059, or .IS ~pplicahle either X S S l j  lSL>/ASQ Q4')001-2000 or SAE 
.\S9003, sh.111 Ee .ici~iressed to describe the yhilosoph!. and c ~ ~ p n ) x h  for irnpltmentL~tion. This i m  be 
sdtisfied by sontr.1ctorrs existing quality manu'll and procedures. A cop!. of the Quolit!. S?stem 
ML~nu,tl and I.tier procc~1urt.s shLtll be submitted with rrquiro~l quality plan. 
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DRD Continuation Sheet 
TITLE: Quality Plan 
DATATYPE: 2 PAGE: 2/2 
15. DATA PREPARATION INFORkIATION (CONTINUED): 

As a minimum, the subparagraphs below shall be addressed by the present documented quality 
management system or subsequent submittal of a quality plan to include details of responsibilities 
and controls to adequately describe the specific quality assurance activities related to hardware being 
procured by MSFC: 
a. Customer qua lit^ requirements - include hardware specific quality requirements imposed by 

contract or component/equipment specification (i-e.. hacea bility requirements, specific 
inspection points, specific quality activities including Government surveillance and inspection 
processing). 

b. Responsibilities - describe which contractor organizations will be responsible to perform the 
applicable quality management system activities. 

c. Article, Material, and Service Controls - describe the level of article, material, and service control 
including traceability requirements invoked by the contractor for the articles, materials, and/or 
services used in or performed as part of the hardware design and maintenance criteria, 
including how quality is assured for each material, part. assembly, and/or service performed. 

d. Procurement - include the procurement quality requirements for all 
rnaterials/parts/components the contractor purchases and the level of control exercised over the 
suppliers including how suppliers are approved, monitored, and maintained with controls for 
supplier nonconformances processing. 

e. Milestone Reviews - describe how the contractor's quality system will support milestone 
reviews. 

f. Configuration Assurance - describe how the configuration of the hardware build is compared 
and verified to the approved design baseline drawings and specifications. Describe how the 
configuration of Government Furnished Property/ Equipment is maintained. 

g. Speciill Process Controls - describe special process controls implemented for in-house processes 
and, if 'ipplicable, for sub-tier supplier processes. 

h. Inspection and Test (describe who will be responsible to perform inspections to include any 
restrictions) - include: how the quality of purchased items is validated at receiving inspection or 
& ~ t  sub-tier suppliers facilities, specific in-process (manufacturing) inspections performed, details 
of final inspection, functional and environmental test monitoring details, and pre-ship 
inspections. When applicable. provisions shall be included for development of site quality plans 
for major end iten1 test ant1 flight test. 

i .  Nonconforming Product (Material Review Board Process) - describe the process of convening a 
nonconforming product rndterial review board to disposition nonconforming product using a 
defined board of qualified personnel including contractor qudlity assurance personnel and 
customer rcprt.sentati\res. MRB limit,ltions within the Statement of Work (SOW) ,~nd 
membership qualification shall be defined. An MRB membership listing shall be submitted 
within the quality plan or b?- contract letter. 

j. Flight C7perations. Ref urhishment, and Reuse - when i~pplicable, describe how the contractor's 
qualit! assur'tnce system is implemented for flight o ~ e r ~ l t i o n s ,  refurbishment and reuse. 

k. Kt~corrl rt~tention - for those recorcls not clelii'creci to MSFC, specify which recilrcis ,Ire recluircd 
to be kept, i 1 - h ~  keeps them, for how long, and  hour they are to he ciispositioned , ~ t  the end of the 
rcttention pt.ric)d, and/or as specified in the contract. 

1 . 4  FORMAT: Contrr~ctor forrnLlt is accept,~ble. 

13. J MAINTENANCE: Ch'lnges sl-rC~ll he incorporated b!. ch'lnge page or complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 2145 ISSUE: RFP 
3. DATA TYPE: 1 

2. DRD NO.: 1145QE-002 
4. DATE REVISED: 
5. PAGE: 1/1 

6. TITLE: Software Assurance Plan 

7. DESCRIPTION/USE: To document the activities a ~ s o c i ~ ~ t e d  with the software assurance disciplines. 

8. OPR: QD40 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements hlatrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Reference is made to NPR 7150.2, ;NASA Suff7u~lre Engineering Retpiireltlen ts. 

14. INTERRELATIONSHIP: DRDs 1143RM-001, Reliability and Maintainability Program Plan, 1145SA- 
003, Sys terns Szfc~ty Plan, and 1145SW-001, Software Requirements Specitica tion. SOW paragraph 
4.5.5 

I .  DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Software Assurance Plan covers activities associated with software quality, reliability, 

safety, verification and validation and independent verification and validation. 

15.2 APPLICABLE DOCUMENTS: 
NASA-STD-8739.8 NASA Sv@uw-e ( 1 . ~ ~ 1 1  Y ~ I I C P  Sft7rlL1i~rCi 
NASA - ~ ~ ~ - 8 7 1 9 . 1 3  r\iASA Softzi?art7 S@et!y S ta~rliard 
IEEE 730 I E  E E  S tnnill7r~ifor S o f ' f ' i u ~ ~ r ~  Q~in l i ty  Assiir['t71tc~ I>li?\ts 

15.3 CONTENTS: In accord'tnce with NASA-STD-8739.8, the Software AssurL1nce Plan shall include: 
(7. Software Assurance Organi~~ttion. 
b. Software Quality Assurc~nce Activities per IEEE 730. 
c. Softw,ire Safety Activities per NASA-STD-8719.13. 
'1. Software Reliability Activities. 
e. Software Verification , ~ n d  Validation Activities. 
f. Software Incleytlndent Verification and \.',tli~lation Activities. 
g. Documentation. 
h. Prrlblem Reporting ' ~ n d  Corrective Action. 
i. Risk >lnnclgen~cnt. 
j. Softcv,~re Assurance Program FLletrics. 

15.4 F O R ~ ~ A T :  Contractor t ' o r n ~ ~ ~ t  is acceptable. 

1 hIAlNTENANCE: C'hLlnges shall be incorporated b!. change p'lge o r  cornpltite reissue. Cpd,~tt. '1s 
~.equirt%~l, to rnL1intain current s\.ith prograni ihctnges. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATA TYPE: 1 

2. DRD NO.: 1145QE-003 
4. DATE REVISED: 
5. PAGE: 1/2 

TITLE: Certification Approval Request 

DESCRIPTION/USE: The Certification Approval Request is used to request NASA approval of all 
certification tests and analysis and their supporting documentation for purposes of completing 
certification activities for a component/subsystem/ system 

OPR: JP30 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: The identification of items to be certified will be based upon risk analysis assessment. 
The certification will take place in accordance with the certification program outlined in the USO- 
CLV-SE-25703, Upper Stclge Verifkation and Validation Plan. Reference is made to USO-CLV-SE-25710, 
Upper Stage ERD. 

INTERRELATIONSHIP: DRDs 1145VR-001, Master Ve.r$cation and Validation Plan (MVP), 1145VR- 
003, Verification/l/alidation Reports, 1145VR-005, Verij?cation/V~~lidation Procedtlres, 1145VR-006, 
VerificationjValida tion Success Criteria, 1145VR-007, Test Plan and 1145VR-008, Test Procedures. SOW 
paragraph 4.5 

DATA PREPARATION INFORMATION: 
SCOPE: The Certification Approval Request shall provide the documented results of successful 
completion of the certification activity with respect to satisfying the applicable requirement(s) from 
component through subsystem level, as determined by risk analysis assessment. Delta CARS shall be 
submitted, as required, in accordance with the Re-Certification requirements contained in Upper 
Stage Verification and Validation Plan. The CAR shall provide evidence that the following activities 
have taken place: 
1. Test procedure was in compliance. 
2. Constraints noted are removed. 
3. Any failures corrected or disposi tioned. 
4. Test/analysis data satisfies requirements. 
5 .  Test witnessing was as required. 
6. Traceability back to the requirement and/or certification success criteria. 
7. Test/analysis report is acceptable and attached. 

APPLICABLE DOCUMENTS: 
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DRD Continuation Sheet 
TITLE: Certification Approval Request DRD NO.: 1145QE-003 
DATATYPE: 1 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.3 CONTENTS: The Certification Approval Request shall be prepared in accordance with Upper Stage 

Verification Plan and contain the following: 
a, Certification requirement number. 
b. Part number and name. 
c. Supplier part number. 
d. Subsystem. 
f .  Test agency and location. 
g. Test start and completion dates. 
h. Test plans and procedures with number and date. 
i. Verification/Validation Reports. Testlanalysis reports number and date. Each report shall 

contain: 
1. Conclusions and recommendations relative to success of the certification activity. 
2. Description of deviations from nominal results, failures, approved corrective actions and 

procedures, and retest. 
3. Identification of test configurations and any differences from the flight configuration. 
4. Specific results of each procedure including automated test segments, each analysis, or other 

certification activity. 
5. Performance data, plots, and pictures (as appropriate). 
6. Clear description of how many flights or cycles the component/subsystem/element/system 

that Certification Approval is being sought for. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145QE-004 
DATA TYPE: 1 4. DATE REVISED: 

5. PACE: 1/1 
TITLE: Certificate of Qualification (COQ) 

DESCRIPTION/USE: To provide a uniform method for design qualification and certification of 
components and subsystems of a spacecraft system or payload or other experiments. 

OPR: QD40 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: The identification of items to be certified shall be based upon risk analysis assessment 
using processes such as FMEA/CIL analysis, Hazards analysis and/or engineering analysis. An 
effective implementation of COQ processes and its documentation would help ensure that the design 
is qualified to meet the system and mission requirements. 

INTERRELATIONSHIP: SOW paragraph 4.5.4 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The COQ document and the accompanying verification data is the information used by 

MSFC to accept a given design as qualified to meet end item and various subsystem requirements 
(environmental, performance, and design parameters) and its supporting documentation. Design 
Qualification and Certification documentation includes all documents detailing testing, engineering 
analysis, and/or similarity analysis or all of these together to qualify a complex system. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The COQ consists of the Certificate of Qualification which contains the Configuration 
Item (CI) nomenclature, part number, and specification number and an index of all the verification 
data and other data applicable to the certificate. The Certificate shall be signed by the developing 
contractor/organization's Program/Project Manager and the Chief Engineer or Head of Systems 
Engineering and the Quality Organization. MSFC corresponding organizations shall sign as accepting 
the certificate and supporting data as valid and in conformance with contract requirements. 
Supporting documentation referenced in the COQ shall provide objective evidence that the subject 
component/subsystem has met all specified certification requirements. The COQ shall meet design 
qualification requirements per NASA and program specific system and mission requirements. 

15.4 FORMAT: The contractor shall use MSFC Form 511 for the format of COQs or equivalent. 

15.5 MAINTENANCE: COQs and supporting documents shall be updated and maintained current as 
required by design and manufacturing changes for the life of the program. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145QE-005 
3. DATA TYPE: 3 4. DATE REVISED: 

5. PAGE: 1/1 
6. TITLE: Software Quality Assurance (SQA) Audit Report 

7. DESCRIMION/USE: Document the findings and results of software process and product audits 
performed by the Software Assurance organization. 

8. OPR: QD40 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: DRDs 1145SW-001, Software Requirements Specification, 1145SW-005, 
Software Test Plan, 1145SW-004, Software Design Description. SOW paragraph 4.5.5 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: Product and process audits performed throughout the software development lifecycle shall 

be documented and submitted via audit report. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Software Quality Assurance (SQA) Audit Report shall include: 
a. Date performed. 
b. Description of audit. 
c .  Evaluation/ audit criteria. 
d. Findings, including detected problems, with reference to software problem report(s) as 

appropriate. 
e. Recommended corrective action. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: As required to correct errors and to maintain findings closure status. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPDNO.:1145 ISSUE: RFP 
3. DATA TYPE: 3 

2. DRD NO.: 114548-006 
4. DATE REVISED: 
5. PAGE: 1/1 

6 TITLE: Equipment Log Book 

7. DESCRIPTION/USE: To document the activities and operations performed on selected deliverable 
hardware when specified by drawing or contract. 

8. OFR: QD40 9. DM: jP30 

10. DISTRIBUTION: The Equipment Log Books shall be delivered and remain with the equipment. 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: SOW paragraph 4.5.4 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Equipment Log Books document the activities and operations performed on deliverable 

hardware. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The log book(s) shall contain the information identified in MSFC Form 3473. 

15.4 FORMAT: Use MSFC Form 3473 or equivalent with MSFC approval. 

15.5 MAINTENANCE: The log book shall be maintained as required to keep the information current 
during the contract. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145RM-001 
3. DATA TYPE: I 4. DATE REVISED: 

5. PAGE: 1/4 
6. TITLE: Reliability and Maintainability (R&M) Program Plan 

7. DESCRIPTION/USE: Reliability and Maintainability Program Plan identifies all R&M tasks and 
activities (processes, tools and technologies) planned by the contractor throughout the project life 
cycle, identify processes for verification/demonstration of key R&M parameters through analysis, 
testing and/or similarity, and planned controls. The plan addresses maintenance and updates to 
R&M analyses during the sustaining engineering phase of the contract. 

8. OPR: QD40 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: . Initial submittal of the document shall be submitted as one package; however, the 
Government may approve the reliability and maintainability plans. 

14. INTERRELATIONSHIP: DRDs 1145QE-001, Quality Plan, 1145RM-002, Failure Modes and Effects 
Analysis and Critical Items List; 1145RM-003, Problem Reporting and Corrective Action; 1145RM-004, 
Limited Life Items List; 1145RM-006, MSFC ALERT System Documentation and 1145SA-003, Systems 
Scfety Plan. SOW paragraph 4.5.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Reliability and Maintainability Plan contain the information to provide the visibility of 

how the contractor shall ensure compliance with specified reliability and maintainability program 
requirements. Reliability and Maintainability Plans define and list the roadmap for all the related 
processes, tools, models, assumptions, groundrules, and targeted and actual goals achieved through a 
robust spiral development process. 

15.2 APPLICABLE DOCUMENTS: 
NASA-STD-8729.1 Planning, Developing and Managing an Effectiz~e Reliability and Maintninability 

(R&M) Program 
MIL-HDBK-2165 Testability Hrrndbookfor Systenzs and Eqiliplrrent 
MIL-HDBK-470 Designing and Developing Main tninabili fy Prodrlcts and Systenzs 
CxP 70055 Constellation Safety, Reliability nnd Quality Ass~lronw Plan 
CxP 70059 Constellntion Progmm Snfety, Reliability and Qzmlity Assurance Reqrrircrtlents 
CxP 72020 Explorntion Launcl~ Projects System Safety, Relinhility ~ n d  Qzrality Assurance 

Plan ' 
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DRD Continuation Sheet 
TITLE: Reliability and Maintainability (R&M) Program Plan DRD NO.: 1145RM-001 
DATATYPE: I PAGE: 2/4 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.3 CONTENTS: The Reliability and Maintainability Plan shall meet the requirements of the applicable 

documents in 15.2 and consists of separate volumes for R&M disciplines to meet applicable program 
requirements. NASA shall be provided with all the analysis and supporting information and 
documentation to verify and validate reliability and maintainability predictions with actual 
performance of system and system of systems, including the probability of mission success through 
objective means. All the planned key tasks, their processes and controls shall be summarized in this 
program plan. The plan shall describe the approach for the development and review of R&M products 
to be applied by the contractor and Tier I1 subcontractors. 
a. Reliability Plan: Provide full details of reliability organization, processes, modeling and analysis to 

accomplish higher system reliability, maintainability, safety and availability goals by designing-in- 
reliability right from the conceptual design stage and its progressive improvement throughout the 
life cycle of the system. 
1. Provide details of the organizational structure of reliability with reference to other 

organizations including maintainability, supportability, engineering etc., its interactions and 
interfaces. 

2. Provide a list and details of reliability tasks within the scope of the contract Statement of 
Work (includes maintenance and update of Failure Modes Effects Analysis (FMEA) and 
Critical Items List (CIL) Analysis, Reliability Prediction including Probabilistic Risk 
Assessment (PRA) as applicable, Reliability Testing etc), processes and analyses for each key 
milestone of the program during the sustaining engineering phase of the contract with a 
roadmap to meet the operational reliability and safety requirements of development and 
flight system. 

3. Provide details of how reliability is integrated into the design function for system design 
changes during sustaining engineering to improve system/subsystem reliability by influence 
the design as part of the systems engineering model. 

4. Identify ground-rules and baseline design assumptions, and planned reliability tools, 
including those for probabilistic design analysis (PDA) and structural reliability. Identify data 
assumptions, attributes of the model (including level, assumed relationships, etc.), timelines 
modeled, capabilities modeled (i.e., crew escape). Identify the method to be utilized in 
verification of the models provided the Government has access to this material. 

5 .  Define and document the contractor's plan to fully implement and perform a Reliability 
Prediction using appropriate industry/DOD Standards and/or Probabilistic Risk Assessment 
(PRA) (if applicable) in support of Level I requirements. A separately submitted PRA plan 
define the scope, content, basic approach, ground rules and assumptions that the contractor 
shall utilize in the development and performance of a Reliability Predictions/PRA for the 
System for loss-of-crew, loss-of-vehicle, and loss-of-mission (LOC, LOV and LOM) as 
applicable. The plan shall address the methods to be utilized along with any specific 
modifications to these methods. It shall also address data sources and model/ data validation. 

6. Provide roadmap of quantitative reliability assessment to support program reliability 
requirement risk evaluation and reduction efforts. Included in this roadmap shall be an 
identification of tests used to anchor reliability models, to anchor reliability growth 
predictions, and to evaluate the effectiveness of failure mode risk mitigation achieved from 
design, fault detection and isolation, health management systems, and system maintenance. 
The quantitative reliability assessment roadmap shaIl also identify reliability metrics to be 
assessed and the details of the reliability growth modeling approach. The roadmap can 
reference internal contractor/vendor procedures, processes and controls including  art arts 
selection and control, data sources, studies, etc., provided the Government has access to this 
material. 
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DRD Continuation Sheet 
TITLE: Reliability and Maintainability (R&M) Program Plan DRD NO.: 1145RM-001 
DATATYPE: 1 PAGE: 3/4 
15. DATA PREPARATION INFORMATION (CONTINUED): 

. 7. Provide process details and tools planned for effective integration of problem reporting, 
analyzing and corrective action system and Non-Conformance System. Provide details of 
planned Problem Trending System to assess risk and provide input to reliability and 
-maintainability analyses. 

8. Provide verification and validation process to ensure compliance of design to key reliability 
requirements to qualification and certification of flight hardware. 

9. Include the planned process details and details of planned data submissions of the following 
key tasks: 

(a) Reliability prediction for the subsystem/system associated with system design changes. 
(b) NASA Alert System Documentation. 

(c) Equipment Log Books and Limited Life Items List. 
(d) Part Substitution Deviation Requests. 
(e)  Where Used Parts List. 
(f) Problem and Resolution Report. 

(g) Failure and Unsatisfactory Condition Summary Report. 

(h) Materials and Qualification Test Procedures. 
(i) Certificate of Qualification. 
(j) Qualification Test Report. 

(k) Failure Mode and Effects Analysis (FMEA). 
(1) Critical Items List (CIL). 

10. The Reliability Plan shall provide process details and tools planned for implementation of 
statistical process conk01 and process capability activities to minimize process variances 
during manufacturing, testing and system integration of flight critical hardware to help 
understand, document, communicate and facilitate minimizing flight safety and mission risks. 

b. Maintainability Plan: The Maintainability Plan shall provide full details of maintainability 
organization, processes, modeling and analysis to accomplish higher system reliability, 
maintainability, and higher safety and availability goals by designing-in-maintainability right 
from the conceptual design stage and its progressive improvement throughout the life cycle of the 
system. 
1. Provide details of the organizational structure of maintainability with reference to other 

organization including reliability, supportability, operations and engineering etc, its 
interactions and interfaces. 

2. Document all the relevant processes that are planned to ensure simplification and robustness 
of design, ease of access and details of reliability centered maintenance process (RCM) if 
applicable. Define the basis for decision logic for LRU and maintenance levels selection. 
Identity trade studies etc. planned to ensure an easily maintainable system to meet 
operational requirements at optimum life cycle cost. 

3. Define testability requirement analyses and roadmap. 
4. Identify the maintainability modeling and analysis performed by the contractor along with 

modeling relationships and assumptions, data sources and timelines. Identify the method for 
verification/validation of the models. The section can utilize references to internal contractor 
processes, data sources, studies, etc., and provide Government with access to this material. 

5 .  Provide methodology and techniques for achieving the program maintainability 
requirements. Describe how the maintainability program plans to meet the requirements of 
the SOW and the design specifications. 

6. Provide details of verification activities. 
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15. DATA PREPARATION INFORMATION (CONTINUED): 

7. As a minimum, the Maintainability Program Plan shall include: 

(a) A description of how the maintainability program shall be conducted to ensure 
compliance with all applicable maintainability requirements (programmatic and 
technical). 

(b) Detailed description of each maintainability task. Also included shall be a roadmap of 
maintainability assessments to support program maintainability requirement risk 
evaluation and reduction efforts. 

(c) Description of the integration of maintainability activities with other related program 
activities (e.g., reliability, testability, and logistics). MIL-STD-470 shall be used for 
guidance in development of the Maintainability Program Plan. 

(d) Maintainability Program Plan shall be a standalone plan, combined with the 
program/project Reliability Plan, or included as part of the program/project Safety and 
Mission Assurance Plan. The Maintainability Program Plan shall be developed early in 
program/project formulation, and is a living document that shall be revised as necessary 
throughout the life of the program/project. 

(e) Establishing the maintainability engineers as an active participant in the design team is a 
key objective of the Maintainability Program Plan. This is the most effective way to 
ensure that the maintainability plan reflects the current design and also has an 
opportunity to influence the future design. All assumptions and groundrules used 
throughout the design process need to be fully documented and understood. 

(f) Maintainability prediction. 

(g) List of limited life items relevant to each LRU driving their planned maintenance. 

(h) Details of Reliability Centered Maintenance (RCM). 

(i) Maintainability Analysis shall provide time related information such as turn around 
time, time to repair, time between maintenance actions etc. along with the skill level of 
needed personal. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue of individual 
volumes. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO: 1145RM-002 
DATA TYPE: FMEA - Type 2 4. DATE REVISED: 

CIL - Type 1 5.PAGE: 1/3 

TITLE: Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL) 

DESCRIPTION/USE: Failure Modes and Effects Analysis (FMEA) - to identify and document the 
possible failures modes and causes of each hardware item of a subsystem/system, the worst case 
effect of such failures for each mission phase and assigns criticality per the applicable FMEA/CIL 
guidelines document. This information is vital for design improvements, reliability and 
maintainability analysis. 

Critical Items List (CIL) - to identify and document the list of critical failure modes of item(s) in each 
subsystern/system with potential worst case effect(s), such as Loss of Crew (LOC), Loss of Vehicle 
(LOV) and/or Loss of Mission (LOM) or detrimental failure effects as applicable to system under 
study per the applicable FMEA/CIL guideline document. The CIL provides details of relevant design 
features, testing and inspections processes and controls, as applicable to the failure mode, to 
mitigate/minimize the risk. CIL retention rationale bridges the gap in the design, test/verification 
requirements, inspection and process controls. CIL also facilitates in the identification of Government 
Mandatory Inspection Points. CIL also provides a flight waiver rationale for those critical failure 
modes, per applicable groundrules, which could not be eliminated by design. 

OPR: QD40 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to SAE ARP 4761, Guidelines and Methods for Conducting the Snfety 
Assessment on Civil Airborne Systems nnd Equipment. 

INTERRELATIONSHIP: DRDs 1145RM-001, RelinbiIity and Maintainability Drograln Plan; 1145RM-003, 
Problerrz Reporting nnd Corrective Action (PXACA) Syste~n nnd Trending; 1145RM-006, MSFC ALERT 
Syste~n Doczrmentntion and 1145SA-001, System Safety Haznrds Analysis. SOW paragraphs 4.5.3, 5.3, 6.3, 
7.3,8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: FMEA/CIL shall be performed for all flight hardware, Ground Support Equipment (GSE) 
and payload items to meet applicable program/project requirements. A detailed Reliability Block 
Diagram (RBD) is recommended to document all key line replaceable units and/or assemblies and 
their interrelationship in terms of redundant and series configuration and number of success paths to 
ensure mission success. 



RFP NNMO7181505R 

DRD Continuation Sheet 
TITLE: Failure Modes and Effects Analysis and Critical Items List DRD NO.: 1145RM-002 
DATA TYPE: 1/2 PAGE: 2/3 
15. DATA PREPARATION INFORMATION (CONTINUED): 

FMEA provides for each hardware item in a subsystem/system as identified on the RBD. The FMEA 
identifies potential failure modes of each item and its associated failure causes, analyzes and 
documents the effect of the failure mode during each critical phase of the mission and assigns a 
criticality number to substantiate the appropriate crew, vehicle and mission risk. 

Critical Items List (CIL) analysis provides for failure modes which lead to worst case failure 
conditions such as Loss of Crew (LOC), Loss of Vehicle (LOV), Loss of Mission (LOM) and/or other 
criticalities which are detrimental to the program per its applicable FMEA/CIL guideline document. 
The CIL provides lists of hardware identified in the FMEA categorized as being "Critical", i.e., those 
items whose failure could result in a loss of life or degradation of the mission The CIL documents the 
retention rationale and controls specific to each critical failure mode of the LRU/assembly under 
discussion for its design features, testing, and inspections along with the failure history. This CIL 
retention rationale, when effectively implemented, mitigates the risk with high degree of confidence, 
leading to mission success. 

Common Cause Failures Analysis shall be performed as part of FMEA/CIL analysis to assess the 
crew, vehicle and mission risks. 

15.2 APPLICABLE DOCUMENTS: 
CxP 70043 Hardware Fail~ire Modes and Efiects Analysis and Critical Items 

List (FMEA/CIL) Methodology 

15.3 CONTENTS: 
a. FMEA documentation shall include all the data elements required by CxP 70043 including, but 

not limited to: 
1. Introduction: Concise statement on the objectives of the report. 
2. Subsystem description in term of its function (s) and list of hardware/LRU items. 
3. All assumptions and ground rules used in the analysis. 
4. Reliability Block Diagram, Schematics and/or other simple models of the system. 
5. List of all applicable and reference documents. 
6. Completed Analysis worksheets for every identified failure mode for its worst case effects 

for each hardware item. Worksheet shall include all relevant information such as: 
identification of the item to be analyzed, identification of the analyst and responsible 
managers, revision dates, hardware part number and its functional description, FMEA 
number, failure mode identification and description, failure causes, mission phase in which 
the failure occurs, the worst case failure effect on the subsystem, interfacing subsystems, 
mission, Space Transportation System, Payloads and other applicable systems, failure 
detection and isolation methods, corrective action, functional criticality, redundancy 
screens, success paths after first failure, Remarks/Hazards, effectivity, disposition and 
rationale. 

NOTE: FMEA results shall be documented by listing each identified failure mode for each 
component in the system being analyzed on a separate table or worksheet. The worksheet contains 
all the data elements to be addressed in the analysis. The failure effects, causes, criticalities etc., are 
individually assessed for each component depending upon the function of that component performs. 
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DRD Continuation Sheet 
TITLE: Failure Modes and Effects Analysis and Critical Items List DRD NO.: 1145RM-002 
DATATYPE: 1/2 PAGE: 3/3 
15. DATA PREPARATION INFORMATION (CONTINUED): 

b. Critical Items List Analysis shall include: 
1. Introduction: Concise statement on the objectives of the report. 
2. Scope: Describe the major systems contained in the CIL and general information on what 

type of data is contained in the CIL. 
3. List of all applicable and reference documents. 
4. Critical LRU List: Provide a listing of LRU part numbers, reference designators (if 

appropriate), LRU nomenclature, LRU highest level criticality, lower level part numbers 
identified by the FMEA and respective nomenclature, failure mode number, quantity of 
items in the subsystem and FMEA/CIL criticality for each FMEA/CIL number, indicating 
redundancy screen (s) failed as applicable. 

5 .  Analysis Results: Individual CIL shall be prepared for each failure mode identified as critical 
to the mission and shall document its associated design rationale (including its design 
qualification details and/or reference), testing and inspection details specific to the failure 
mode and failure causes to mitigate the mission risks for all failure causes with high degree 
of confidence. Each CIL shall contain all the data elements called out in the approved 
program specific FMEA/CIL requirements document, CxP 70043. 

6. CTL shall also document critical manufacturing, assembly and inspection process as part of 
retention rationale under inspection section. 

15.4 FORMAT: FMEA's worksheets shall use the format, content and tools utilized by NASA prior to 
transition. FMEA/CIL updates shall be prepared and submitted to NASA/MSFC electronically as 
well as hard copies per program specific directions. Contractor format is acceptable for FMEA and 
CIL after concurrence by MSFC S&MA. 

15.5 MAINTENANCE: These FMEA/CIL shall be maintained current based on various design changes, 
flight and test experiences. Changes shall be incorporated by change page or complete reissue with 
routine updates at least once a year depending on complexity of the program. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATA TYPE: 1/2/3 

2. DRD NO.: 1145RM-003 
4. DATE REVISED: 
5. PAGE: 1/3 

TITLE: Problem Reporting and Corrective Action (PRACA) System and Trending 

DESCRIPTlON/USE: To provide a closed loop system for reporting management visibility and 
accountability of reportable problems, significant anomalous conditions and recurrence control; 
provide processes and system to identify and track key critical issues using both qualitative and 
quantitative tools along with various trending processes for flight safety issues related to critical 
hardware/ software; and provide timely recommendations of effective recurrence control and its 
implementation plan/ timeline. 

OPR: QD40 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Processes shall be maintained current with the latest release of referenced documents. 
Reference is made to the following documents: 
NPD 8700.1 N A S A  Policy for Safety and Mission S~iccess 
NPD 8720.1 N A S A  Reliability and Maintainability Program Policy 
NASA-STD-8729.1 Planning, Developing and Managing Efective Reliability and Maintainability 

Programs 
MIL-HDBK-470 Designing and Developing Maintainable Products and Systems 
Maintainability Toolkit A Practical Gtridefor Designing and Developing Maintainable Prodticts nnd 

S ys terns (Relinbility Analysis Center) 
Reliability Toolkit Commercial Practices Edition - A Practical Guide for Commercial and Military 

Systeins under Acquisition Reform (Reliability Analysis Center) 
NPR 8715.3 N A S A  Safety Mnnlial 
NPR 8705.2 Human-Rating Requirements and Guidelinesfor Space Flight Systems 
CxP 70068 Constellntion Progrnln Problem Reporting, Analysis and Corrective Action 

(PRACA) Metlzodology 
JSC 62809 N A S A  Hz1 rrlnn Rated Spncecraft Pyrotechnic Spec$cation 

INTERRELATIONSHIP: DRDs 1145RM-001, Relinbility nvld Mnivztninability Program PInn, 1145RM-002, 
Failure Modes arzd Eflects Analysis b Critical Items List, 1145SA-001, Systems Safety Hnzards Analysis and 
1145SA-002, Fn~il t Tree Arzalysis. SOW paragraphs 4.5.3, 5.3, 6.3, 7.3,8.3 and 9.3 
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DRD Continuation Sheet 
TITLE: Problem Reporting and Corrective Action (PRACA) DRD NO.: 1145RM-003 

System and Trending 
DATA TYPE: 1/2/3 PAGE: 2/3 
15. DATA PREPARATION INFORMATION: 

SCOPE: The Problem Reporting and Corrective Action system shall include the information to 
provide visibility and accountability of reportable problems and recurrence control. The scope shall 
include all the hardware health conditions captured per PRACA guidelines and key problems 
captured through contractor's Nonconformance System which can be helpful to assess the health of 
the hardware and its key contributory factors. This shall include close integration of the contractor's 
nonconformance database and the PRACA database (definitely electronically) to capture anomalous 
hardware conditions observed during refurbishment operations (such as aging of the hardware due 
to environment temperature, humidity, induced damages, radiation, etc.) that cannot be positively 
screened through subsequent inspection and testing (such as exposed wires, insulation degradation, 
corrosion fatigue, induced damage, etc.). Suitable trending mechanisms/systems shall be developed 
and implemented to proactively identify and isolate the impending failures/failure conditions and to 
make recommendations for suitable corrective actions to mitigate critical failures or reduce risk. 
PRACA activities shall include supporting various program reviews and flight certification review, as 
needed. 

The reportable problems and anomalous conditions are defined in the PRACA Document. 
a. Problems of criticality categories 1, lR,  2, 2R 2P, 2PR, and functional failures of category 3 

occurring on flight and flight-like hardware/software beginning with qualification or acceptance 
testing. 

b. Unexplained hardware/ software anomalies. 
c. Overstress or potential overstress of hardware/software detected during acceptance or certification 

testing and subsequent operations involving flight hardware/software, flight support equipment, 
or ground support equipment reportable problems (e.g., equipment directly involved in mission 
operations). 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The problem report shall include the following information: 
a. Initial notification: 

1. ' Unique identifiable report number. 
2. Date of occurrence. 
3. Complete description of problem including comparison of expected events with actual 

events (or results). 
4. Provide failure mode criticality. 
5. Test operation being performed at time of occurrence (certification, acceptance, final 

checkout, countdown), if applicable. 
6. Nonconforming article - part name, part number, serial number, manufacturer, and lot 

number. 
7. Next higher assembly - part name, part number, serial number, manufacturer (as applicable) 
8. Test article - part name, part number, serial number, and manufacturer. 
9. Indication of whether problem a failure or unsatisfactory condition. 
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System and Trending 
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15. DATA PREPARATION INFORMATION (CONTINUED): 

10. Indication of whether problem is due to design deficiency or manufacturing inconsistency, if 
known. 

11. List test documents (if applicable). 
12. Preliminary cause of problem (if possible). 
13. Remedial action taken. 

b. Problem closure shall include updates to 1 thru 13 above as necessary and the following: 
I. Date of resolution. 
2. Actual cause of problem based on failure analysis. 
3. Corrective action implemented to prevent recurrence. 
4. Disposition of failed hardware. 
5. Copy of test reports, studies and presentations. 
6. Failure analysis reports. 
7, Implementation change paper. 

c. If no corrective action is taken or the cause of the problem cannot be determined, the problem 
shall have an "explained disposition. The final report shall contain problem clarification, 
problem history, planned used of hardware or like units, analysis results and probable cause, last 
test able to detect the anomaly, methods of detecting in flight, the effect of recurrence, operational 
work-arounds, rationale for acceptability, and corrective action for subsequent hardware. 

d. All problems shall be dispositioned prior to flight. If a closure or explanation cannot be provided, 
the problem shall be "interim closed" for resolution at a later date if: 
1. Problem is not applicable to hardware scheduled for that flight. 
2. Condition does not exist on the flight hardware. 
3. Condition is screened by acceptance test procedures, preflight checkout, or special test. 
4. Problem is applicable to the flight, but sufficient evidence exists that the hardware/software 

in question can be flown safely as an accepted risk. 
e. In addition to the normal distribution, a copy of the reports shall be submitted to the MSFC 

Problem Assessment Center (PAC). 
f .  Support shall be provided to the Problem Review Board (PRB) if requested by NASA. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATATYPE: 2 

TITLE: Limited Life Items List 

2. DRD NO.: 1145RM-004 
4. DATE REVISED: 
5. PAGE: 1/1 

DESCRIPTION/USE: To provide a list of items possessing limited life characteristics, and their 
designed or allowed usage. 

OPR: QD40 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: DRDs 1145RM-001, Reliability and Maintainability Prograrn (R&M) Plan, 
1145RM-002, Failure Modes and Efects Analysis and Critical Items List; 1145RM-004, Certificate of 
Qualificafions and 1145SA-003, System Safety Plan. SOW paragraphs 4.5 and 4.5.3 . 

DATA PREPARATION INFORMATION: 
SCOPE: The Limited Life Items List provides a list depicting items of hardware categorized as 
having "limited life", i-e., items having characteristics of quality degradation or drift with age or use. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Limited Life Items List shall contain the following for those items identified as 
time, cycle, or age sensitive: 
a. Name of item. 
b. Lot number and Part number. 
c. Allowable time and/ or cycles and age permitted. 
d. Accumulated time and/or cycles at time of shipment. 
e. Required time and/or cycles and age that must be remaining prior to conducting each major 

milestone test and launch. 

FORMAT: Conkactor format is acceptable. 

MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145RM-005 
DATATYPE: 3 4. DATE REVISED: 

5 .  PAGE: 1/2 
TITLE: MSFC ALERT System Documentation 

DESCRIPTION/USE: To provide a controlled method for MSFC and contractor ALERT initiation, 
investigation, resolution, and response. 

OPR: QD40 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: The identification of items to be ALERT'ed shall be based on requirements of 
government requirements. Reference is made to MPD 8720.1, MSFC Reliability and Maintainability 
Program to Space Systems and CxP 72020, Exploration Launch Projects System Safety, Reliability and 
Quality Assurance Plan. 

INTERRELATIONSHIP: DRD 1145RM-001, Reliability and Maintainability Program Plnn. SOW 
paragraphs 4.5.3,5.3,6.3, 7.3,8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The MSFC ALERT System Documentation provides information relative to unexpected 
failures or discrepant conditions of parts and materials used in equipment which may be of 
significant application in other equipment and to safety problems of general concern. This applies to 
failures or discrepant conditions encountered when such parts or materials are applied within the 
limits of the applicable specification. 

APPLICABLE DOCUMENTS: 
S0300-BT-PRO-010 Government-Industry Data Exchange Progrrzrrz (GIDEP) Policies and Procedtrres 

Man ual 
NPR 8735.1 Procedures for Exclznnging Parts, Materials, and Safety Problem Data Utilizing the 

Government-lndusty Data Exchange Progrnln irnd NASA Advisories. 

CONTENTS: ALERTs shall be prepared and responded to in accordance with S0300-BT-PRO-010 
and NPR 8735.1 and shall include: 
a. Contractor initiated ALERTs - The proposed ALERT shall include, but not be limited to: 

1. Essential details required to identify problem by types and/or manufacturer's name, special 
requirements and environments, the problem situation (condition) and cause, actions taken 
and recommendations. Such data shall be restricted to objective, factuaI information. 

2. Names of responsible individuals and organizations contacted for further technical details. 
3. Upon MSFC approval, contractor initiated ALERTs which are of general concern shall be 

submitted to the Government-Industry Data Exchange Program (GIDEP) for dissemination to 
all participants. Proposed ALERTs which only concern NASA shall be disseminated to the 
NASA community by the MSFC coordinator. 
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15. DATA PREPARATION INFORMATION (CONTINUED): 

b. Response reports for ALERT disseminated by MSFC shall include: 
1. Initial * - As a minimum, the results of the contractor's review for applicability and impact to 

the hardware. (May close ALERT if information regarding usage, impact, corrective action 
[or rationale for "flying-as-is"] is justifiable to the project's Safety and Mission Assurance 
[S&MA] representative). 

2. Extension Request - One-time per report explanation as to why response cannot be provided 
within the 21 working-day time frame and requesting a 30 calendar day extension in 
response. (Extension shall not be allowed if the ALERT relates to a mission to be performed 
within the extension time frame). 

3. Follow-on - reports results of investigations, analyses, etc. extended beyond the 21 working 
days allowed for the initial report (may closeout ALERT if no corrective action required). 

4. Final - required to report implementation of corrective action. 

Notes: 
* This report shall include a negative response if part or material is not used. 

No response required on ALERTs marked "Information Only" unless an impact is identified. If 
an impact is identified, the ALERT shall be OPENed against the project and contractor involved 
once an initial response is provided that identifies the component use. 

15.4 FORMAT: 
a. Contractor Initiated ALERT - The proposed ALERT shall be submitted to the project's S&MA 

representative with a copy to the MSFC ALERT coordinator under non-safety-critical 
circumstances. Preliminary ALERTs shall be issued by letter, or a partially complete GIDEP 
ALERT Form (GIDEP Form 97-I), when immediate notification of the NASA community is 
considered urgent, and time or insufficient technical detail does not allow completion of the 
ALERT. Upon approval, the initiator shall follow GIDEP procedure for dissemination of the 
completed ALERT to all GIDEP participants. 

b. MSFC ALERT Response Report - The ALERT response shall be prepared in the contractor's 
format including information specified in 15.3 of this DRD. 

15.5 MAINTENANCE: Pertinent comments clarifying, correcting, or expanding data in a previous 
ALERT shall be issued as ALERT addenda on GIDEP Form 97-1 referring to the previous ALERT 
identification number. The letters "A," "B," "C," etc., shall be added as a suffix to the original ALERT 
identification number to denote successive addenda. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 1 

2. DRD NO'.: 1145SA-001 
4. DATE REVISED: 
5. PAGE: 1/2 

6. TITLE: System Safety Hazard Analysis 

7. DESCRIPTION/USE: The intent of the hazard analysis is to document the identifying, controlling, 
and verification activities associated with potential safety hazards and to support the risk 
management process which eliminates the identified hazard or reduces the risk of its occurrence to an 
acceptable level based on agency and program requirements. The analysis provides status of the 
resolution the potential safety risks and the supporting risk acceptance rationale for any hazards that 
are not eliminated. The analysis will support program and/or independent safety review panels and 
their evaluation of program compliance with the associated safety requirements. 

8. OPR: QDOl 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: The hazard analyses shall be updated as the program progresses, providing continuity 
and covering the interrelated areas of design, operations, and integration. 

14. INTERRELATIONSHIP: DRDs 1145SA-002, Fault Tree Analysis; 1145RM-002, Failure Modes Effects 
Analysis and Critical Items List; DRD's 1145SA-003, System Safety Plan; 1145QA-001, Qunlity Plan. SOW 
paragraphs 4.5.1,5.3,6.3,7.3,8.3 and 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: Sys tem Safety Hazard Analyses identify hazards, determine the methods used for 

controlling the hazards, support the program risk management process, and establish verification 
methods and assure closure for the identified hazard. The System Safety Hazard Analysis will 
provide a total assessment of the subject systems (hardware and software) and their operational 
environment. The analyses shall cover the complete program life cycle from concept definition until 
program completion and hardware disposal. 

15.2 APPLICABLE DOCUMENTS: 
a. All Programs: - 

NPD 8700.1A NASA Policy for Safety and Mission Siiccess 
NPR 8000.4 Risk Mnntrgernent Pruced~rres nnd Guidelines 
NPR 8715.3 NASA Safety Man ilnl 
NASA-STD-8719.13 NASA Softmare Snfety Standard 

b. Upper Stage: - 

CxP 70038 Hazard Annlysis Metl~odology 
CxP 70055 Consfellatiorr Srfety, Relinbility nnd Quality Plan 
CxP 72034 Ares 1 System Reqilirel~zt.~ ts Doc~llnent 
CxP 72032 Ares I Crew Lnunch Velzicle Operationnl Concey ts Docrlrnen t 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: System Safety Hazard Analysis DRD NO.: 1145SA-001 
DATATYPE: 1 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

c. Special Programs: 
FAA Requirements For programs that must also comply with FAA requirements, 

AC 431.35-2, Reusnble Lazinclz and Re-entry Vehicle System Safety Process, 
identifies the elements of the System Safety Process (SSP) to required to 
identify hazards and assess risks to public safety 

DoD Requirements For programs that must also comply with Department of Defense 
requirements, MIL-STD-882, Standard Practice for System Safety, identifies 
the required hazard analyses and processes 

Human Rating For programs that are developing human crewed space flight systems, 
NPR 8705.2, NASA Hurnan Rating Requirements and Guidelines for Space Flight 
Systems provides the guidelines for the hazard analysis which is an integral 
part the total effort 

15.3 CONTENTS: The analyses shall identify hazards, determine the methods used for controlling the 
hazards, support the program risk management process, and establish verification methods applicable 
to design, development, manufacturing and assembly, testing, inspection, integration, and flight (of 
subject systems) including any interfacing ground support equipment (GSE), facilities, and ground 
operations in accordance with Applicable Documents in 15.2 and be an integrated effort. This analysis 
shall be a part of integrated system design effort for assessing all systems risks with processes such as 
Fault Tree Analysis, FMEA/CIL and quantitative reliability assessments, mitigating hazards and 
documenting the assessment with proper rationale to ensure safety of flight operations. 
a. The reports shall be structured to be in compliance with the agency level guidelines and shall be 

consistent with any specific program requirements. Any special analyses efforts established by 
internal program agreements shall also be documented. 

b. The analysis shall address the total system including hardware and related software. 
c. The System Safety Hazard Analysis shall contain, as a minimum, the data required to support 

program milestone reviews and the associated safety panel reviews. 

1.5.4 FORMAT: The analysis shall be provided in both hard copy and in an electronic format compatible 
with standard data as specified by program requirements. The format will be consistent with the 
format at transition to minimize integration effort. 

15.4 MAINTENANCE: The hazard analyses shall be updated as the program progresses, providing 
continuity and covering the interrelated areas of design, operations, and vehicle subsystem 
integration. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 1 

2. DRD NO.: 1145SA-002 
4. DATE REVISED: 
5 .  PAGE:1/2 

6. TITLE: Fault Tree Analysis 

7. DESCRIPTION/USE: The fault tree is a symbolic logic diagram showing the cause-effect relationship 
between a top undesired event (failure) and one or more contributing causes. It is a type of logic tree 
that is developed by deductive logic from a top undesired event to all related sub-events. 

8. OPR: QDlO 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: The Fault Tree Analyses shall be updated as the program progresses, providing continuity 
and covering the interrelated areas of design, operations, and system integration and processing 
throughout the program life-cycle. Submissions shall support safety risk assessments including 
Hazard Analysis and program risk assessments focused on specific issues. 

14. INTERRELATIONSHIP: DRD's 1145RM-002, Failure Modes and Eflects Analysis and Critical Items List; 
1145SA-001, System Safety Hazard Analysis and 1145SA-003, System Safety Plnn. SOW paragraphs 4.5.1, 
5.3, 6.3, 7.3,8.3 and 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Fault Tree Analysis shall identify single and/or combinations of failures that can result in 

hazards. The assessment shall address internal (program) events and external events including those 
originating in hardware and operational interfaces and environments. The effort shall be developed in 
parallel and in support of the design, development, and operational phases of the program. 

The scope of the FTAs will be defined by program requirements and agency guidelines. While 
individual Fault Tree Analyses may be developed to support special case assessments; individual FTAs 
shall be structured to support the related integrated program FTA assessment. 

15.2 APPLICABLE DOCUMENTS: 
a. All programs: 

NPD 8700.1A N A S A  Policy for Snfety and Mission Success 
NPR 8715.3 N A S A  Safety Mrrnual 

b. Upper Stage 
CxP 70038 Hazard Arialysis Metlzodology 
CxP 70055 Constellrr fion Safety, Reliability and Qlrnlity Plnn 
CxP 72034 Ares I Sys te~z~ Reqil iretnen ts Docu~nen t 
CxP 72032 Ares I Crew Lnii nch Vehicle Operationnl Concepts Docunren t 
NASA-FTA-PC Fall1 t Tree Hnnd book zuith Aerospi~ce Applications 
NUREG-0492 Fair1 t Tree Hnndbook, Nllclear R ~ g ~ ~ l ~ t o r ~ y  Cotn~riission 
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DRD Continuation Sheet 
TITLE: Fault Tree Analysis DRD NO.: 1145SA-002 
DATATYPE: 1 PAGE: 2/2 
15. DATA PREPARATION INFORMATION: 
15.3 CONTENTS: The Fault Tree Analysis shall identify the top-level undesired event or hazardous 

condition, and lower level relationships to the degree necessary to provide the level of detail to 
identify potential failure modes and event causes. The FTA shall include Loss of Crew (LOC) and/or 
loss of vehicle as the highest undesirable event (failure) and should flow down to sufficient level of 
details using fault tree standard tools/symbols/logic to identify potential failure modes and hazard 
causes. It shall identify single and/or combinations of failures that can result in hazards. The 
assessment shall address internal (program) events and external events including those originating in 
hardware and operational interfaces and environments. The Fault Tree Analysis shall support and be 
compatible with the Hazard Analysis and associated risk analyses tools including the Failure Modes 
and Effects Analysis (FMEA) and the Probabilistic Risk Assessment Analysis (PRA). It shall support 
both internal and external risk management processes including any required formal safety review 
processes. In addition the Fault Tree Analysis shall provide the following information: 
a. Definition of the top undesired event. 
b. Ground rules and assumptions. 
c. Scope of analysis. 
d. Fault tree symbols legend. 
e. Fault tree logic symbols legend. 
f. Diagram representation of the system being analyzed with associated logic and event/functions 

(tree diagram). 
g. Summary of analysis results. 

15.4 FORMAT: Contractor shall maintain the format and analysis tool used by NASA prior to 
transitioning to the sustaining engineering phase to assure continued compatibility with program 
analyses. The analysis shall be provided in both hard copy and in an electronic format compatible 
with standard data processing tools. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATATYPE: 1 

2. DRD NO.: 1145SA-003 
4. DATE REVISED: 
5. PAGE: 1/3 . 

6. TITLE: System Safety Plan (SSP) 

7. DESCRIPTION/USE: The System Safety Plan (SSP) defines the contractor's objectives, 
responsibilities, and methods to be used for overall system safety program conduct and control. It 
describes the integration of system safety provisions into the total program based on early 
implementation, planned safety certification reviewlprocess, and total program life cycle support. 

8. OPR: QDOl 9. DM: JP30 

20. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: This plan may be incorporated in more comprehensive safety and mission assurance 
plans or other general program plans provided the system safety data elements remain identifiable 
and completely reflect the requirements of this DRD. 

14. INTERRELATIONSHIP: DRDs 1145QE-001, Quality Plan; 1145RM-002, Failure Modes and Eflects 
Analysis and Critical Items List; 1145SA-001, System Safety Hazard Analysis and ll45SA-002, Fault Tree 
Analysis. SOW paragraph 4.5.1 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The System Safety Plan (SSP) will be consistent with the status of the program's technical 

development providing a description of the system safety program necessary to support the total 
program life cycle. The plan will include detailed task requirements for the system safety task as 
tailored for this program. It will address requirements for safety organization participation in design, 
safety, and readiness reviews. 

15.2 APPLICABLE DOCUMENTS: 
a. All programs: 

NPD 8700.1A NASA Policy for Safety and Mission Stlccess 
NPR 8715.3 NASA Safety Manual 

b. Upper Stage 
CxP 70038 Hnzard Analysis Metlrodology 
CxP 70055 Constellation Safety, Reliability nnd Qtrality Plan 
CxP 70059 Constellation Progra?rl Safety, Relirzbility nnd Q~rality Assilrance 

Reqtiire~nen ts 
CxP 72020 Exploration Lrr~rnclz Projects System Safety, Relinhility and Qrinlity 

Assirrance Plnn 
CxP 72034 Ares I Sys tem Requirements Docutnen t 
USO-CLV-SE-25710 Upper Stage Ele~nent Requirements Dociilrze~t 
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DRD Continuation Sheet 
TITLE: System Safety Plan (SSP) DRD NO.: 1145SA-003 
DATATYPE: 1 PAGE: 2/3 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.3 CONTENTS: The System Safety Plan shall meet the requirements of the applicable documents in 

15.2. The level of detail in the plan directly correlates with the nature and complexity of the system 
safety effort required to meet program requirements and objectives. It shall provide a general 
description of the appropriate safety tasks that shall become the foundation for safety efforts during 
the system definition, design, manufacture, test, and operations. The SSP shall be the 
vehicle for safety task planning. The elements of the SSP shall identify the interfaces with other 
program activities including design, development, test, operation, continuous risk management and 
program control (waivers, deviations, corrective actions). While individual program characteristics 
may vary the emphasis for a particular effort, the plan shall focus on the basic elements: 
a. Planning. 

1. Identify special safety studies that may be required during system definition or design. 
2. Personnel requirements both in terms of skills and level of effort required for the safety 

program during the complete system life cycle. 
3. Establish safety goals and objectives to determine the type of safety input for the overall 

program. The goals and objectives should be identified in the initial submittal and evaluated 
at the major milestone reviews. 
(a) Goals should be measurable and state what would be accomplished by performing the 

various safety tasks. 
(b) Goals should be structured so that safety tasks can be selected to accomplish them. 
(c) Task results should clearly demonstrate that the goals have been met. 

b. Organization. The program organization and system safety relationships and responsibilities 
shall be described along with reporting channels for this task. The description will include any 
provisions for independent reporting of issues in addition to the program processes. 

c. Contracting. The identification of the relationships to other program elements, subcontractor, 
and supplier system safety efforts will be done. 

d. Interface/ Coordination. Relationships to other program planning documentation shall be 
identified to assure proper coordination of activities. 

e. Requirements. Applicable requirements and their sources (programmatic, agency or other) shall 
be listed. 

f .  Analysis. The plan shall stipulate hazard analysis methodologies and their intended application. 
The related DRDs for Hazard Reports (HRs) shall be identified along with the approval process 
for the reports. (Specific format, data and delivery milestones may be deferred to the System 
Safety Hazard Analysis DRD.) System Safety analysis strategies shall define that support: 
1. Concept trade studies (Initial hazard identification and recommended design alternatives). 
2. Utilization of HR results in the design development and the process to assure the analysis 

maintains currency with the evolving system and program requirements. 
3. Inputs to test and system verification activities. 
4. Definition of operational system safety requirements. 

(a) Redundancy. 
(b) Probabilistic Risk Level for loss of vehicle and/or loss of crew. 
(c) Technical and engineering. 

5. Evaluation of end of life and/or disposal safety issues. 
(a) Orbital Debris Generation Issues. 
(b) Flight Termination System Implementation. 
(c)  Environmental hazards. 
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DRD Continuation Sheet 
TITLE: System Safety Plan (SSP) DRD NO.: 1145SA-003 
DATATYPE: 1 PAGE: 3/3 
15, DATA PREPARATION INFORMATION (CONTINUED): 

g. Safety review and certification process. The plan shall address safety review and certification 
processes that apply to the program. 

h. Risk assessment. The description of the role of system safety in the program risk management 
process shall address: 
1. The review of pertinent historical safety data from similar systems. 
2. The utilization of Hazard Analysis and related safety assessments. This shall include the 

process for recommending corrective action or alternatives to the appropriate management 
level for a decision to either eliminate the hazard or accept the risk. 

3. The program definition for acceptable or residual risk. If the risk management process 
allows for risk acceptance at varied levels, the plan shall address the role of system safety at 
each level and in the notification of risk acceptance to the program manager. 

i. Reporting. The implementation of the requirements for reporting System Safety activities and 
products shall be provided at program milestone review. 

j. Mishap investigation. The role of System Safety in the investigation, development of corrective 
actions and the application of lesson's learned. Provisions for supporting related NASA activities 
in the investigation process. 

k. Data retention. Planning for the maintenance of the system safety documentation shall be 
identified. Data documentation shall include safety risk acceptance rationale and the associated 
supporting information. 

15.4 FORMAT: Contractor format is acceptable unless another format is specified in the general contract 
provisions. The plan shall be provided in both hard copy and in an electronic format as specified by 
the program. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SA-004 
DATA TYPE: 2 4. DATE REVISED: 

5. PAGE: 1/5 
TITLE: Safety, Health, and Environmental (SHE) Plan 

DESCRIPTION/USE: To provide the contractor and the Government a baseline document to (1) 
prevent employee fatalities, (2) reduce the number of incidents, (3) reduce the severity of employee 
injuries and illnesses, and (4) protect the environment through the ongoing planning, 
implementation, integration and management control of the contractor's industrial safety, 
occupational health, and environmental program by compliance with the Marshall Space Flight 
Center (MSFC) SHE core program requirements in accordance with NFS 1852.223-73. 

OPR: AS10/QD50 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: NFS 1852.223-70, Safety and Healtlz; NFS 1852.223-73, Safety and Health Plan; 
FAR 52.223-3, Hazardous Material Ident$cntion and Material Safety Data; FAR 52.223-4, Recovered 
Material Certificntion; FAR 52.223-5, Pollution Prevention and Right-to-Know Information; FAR 52.223-7, 
Notice of Radioactive Materials; FAR 52.223-9, Estimclte of Percentage of Recovered Mnterinl Content for 
EPA-Designated Prodz~cts; FAR 52.223-10, Waste Reduction Program; FAR 52.223-11, Ozone Depleting 
Substnnces; FAR 52.223-12, Repigerntion Eqtripment nnd Air Conditioners; FAR 52.223-13, Certification of 
Toxic Clzernicnl Release Reporting; and FAR 52.223-14, Toxic Chemicnl Release Reporting. DRD 1145SA- 
005, Mishap and Snfety Statistics Report. SOW paragraph 4.5.2 

DATA PREPARATION INFORMATION: 
SCOPE: The Safety, Health, and Environmental Plan shall describe the contractor's methods of 
planning, implementing and controlling their industrial safety, occupational health, and 
environmental requirements over the duration of the contract. 

APPLICABLE DOCUMENTS: Compliance with the following Occupational Safety and Health 
Standards and applicable requirements shall be specified in the plan (if applicable to the scope of this 
contract). 
29 CFR 1910 Dqartment of Labor; Occttpationnl Snfety and Henltlz Ad?ninistratio~ Standards for 

General In~i~rs try  
29 CFR 1926 Department of Lnbor; Occ~rpntionnl Safety nnd Henlth Administration Stnndnrds for 

Constrtlction Indzist y 
40 CFR Protection of the Environtnent 
ANSI Standards applicabIe to the scope of this contract 
ASME Boiler lrncl Pressure Vessel Code applicable to the scope of this contract 
NFPA Standards Nntionnl Fire Codes 
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DRD Continuation Sheet 
TITLE: Safety, Health, and Environmental (SHE) Plan DRD NO.: 1145SA-004 
DATATYPE: 2 PAGE: 2/5 
15. DATA PREPARATION INFORMATION (CONTINUED): 

NASA-STD-8719.11 Safety Standnrd for Fire Protection 
NPR 8715.3 NASA General Safety Program Requirenients 
MPR 1040.3 MSFC Emergency Plan 
MPD 1800.1 MSFC Smoking Policy 
MPR 1800.1 Bloodborne Pizthogens 
MPR 1810.1 MSFC Occupational Medicine 
MPD 1840.1 MSFC Environinental Health Program 
MPR 1840.1 MSFC Confined Space En tries 
MPD 1840.2 
MPR 1840.2 
MPD 1840.3 
MPR 1840.3 
MPD 1860.1 
MPD 1860.2 
MPR 3410.1 
MWI 3410.1 
MPD 8500.1 
MPR 8500.1 
MPR 8500.2 
MWI 8540.2 
MWI 8550.1 
MWI 8550.2 
MWI 8550.3 
MWI 8550.4 
MWI 8550.5 
MWI 8621.1 
MPR 8715.1 
MWI 8715.1 
MWI 8715.2 
MWI 8715.3 
MWI 8715.4 
MWI 8715.5 
MWI 8715.9 
MWI 8715.10 
MWI 8715.12 
MWI 8715.12 
MWI 8715.13 
MWI 8715.15 
MPD 8900.1 

MSFC Hearing Conservation Program 
MSFC Hazard Communication Progratn 
MSFC Respiratory Protection Program 
MSFC Hazardozls Chemicals in Laboratories Protection Prograrn 
Laser Safety 
MSFC Radia tion Safety Program 
Training 
Personnel Certification Program 
MSFC Environlnentnl Mnnngement Policy 
MSFC Environmental Management Program 
MSFC Environmen tnl Management System Manual 
Afirmative Procurement Program for Environmentally Preferable Products 
W a s  te Mnnagemen f 
Storm Water Management 
Wnstezoater Compliance 
Air Emissions Compliance 
CJzemicrrl Management 
Close Call nnd Mishap Reporting and Investigation Progmm 
Marsl~all Safety, Healtlz and Environmental (SHE) Prograrn 
Electrical Snfety 
Lockou tpagou t Prograrn 
Hazard Iden tificntion b Warning Sys teln 
Personal Protective Equipment (PPE) 
Building Manager Progrn~n 
Occupational Snfety Guidelines for Contractors 
Explosives, Propellunts, & Pyroteclznics Progrn~n 
Fire Snfety Progrnin 
Snfety, Health, arid Enz~ironl71entnl Finding Tracking System (SHEtmk)  
Safety Concerns Reporting System (SCRS) 
Groirnd Operntions Snfety Assessment & Risk Mitigntion Progrmn 
Medical Operations Resporrsibilities for Hir lnnn Space Flight Prograrns (NOTE: This 
document only applies to Space Station contracts) 
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DRD Continuation Sheet 
TITLE: Safety, Health, and Environmental (SHE) Plan DRD NO.: 1145SA-004 
DATA TYPE: 2 PAGE: 3/5 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.3 CONTENTS: The Safety, Health, and Environmental (SHE) Plan shall clearly describe how the 

contractor shall comply with the MSFC SHE core program requirements listed below to accomplish 
the following: (1) the methods to ensure compliance with the MSFC SHE core program requirements 
listed below, (2) the methods to ensure potentially hazardous conditions are identified and corrected, 
(3) the methods to ensure employees are trained to perform their tasks in a safe and healthful manner, 
and (4) the methods to ensure compliance with the applicable documents that pertain to the specific 
work tasks . 
a. Management leadership and employee involvement: 

1. A statement of the management policy and their commitment to (1) provide a safe and 
healthful workplace for personnel (i.e., employees, customers, and public), (2) protect the 
property and the environment, and (3) ensure compliance with EPA, OSHA and NASA 
requirements applicable to the contracted effort. 
A description of how management and employees are held accountable for implementing 
their tasks in a safe and healthful manner while protecting the environment through the use 
of motivational or innovative techniques and when necessary through the use of a 
disciplinary program. 
A description of safety, health, environmental awareness and motivation programs that, 
include documented safety meetings and safety awareness training for employees. (Onsite 
contractors shall document their safety meeting statistics in the MSFC Supervisors Safety 
Web page (SSWP). 
A method of performing and documenting self evaluations of the contractor's safety, health 
and environmental program including the frequency of these evaluations. 
A method of ensuring the flowdown of MSFC safety, health, and environmental 
responsibilities and requirements applicable to the contracted effort are passed between all 
company levels and to all subcontractors, when applicable. 
The identification by title the individual who is assigned the responsibility for implementing 
the contractor's SHE program elements and serve as the SHE Point of Contact (POC) for the 
contracted effort. 
A method to ensure compliance with MPR 8715.1 and all other SHE documents that are 
applicable to the contracted effort. 
A method to ensure that each employee has read the SHE plan and fully understands their 
roles and responsibilities in supporting the MSFC SHE program. 
A method to ensure the SHE plan is reviewed annually and updated as necessary. 

b. System and worksite analysis: 
I. The methods of identifying potentially hazardous conditions in the work area and 

operations, e.g., hazard analysis, safety assessment, change analysis, risk assessment and 
employee identified concerns. 

2. A description of the OSHA programs that require documented programs that are applicable 
to the contracted effort (e.g., Respiratory Protection, Hazard Communication, Confined 
Space, and Lockout/Tagout, etc. Address their interrelationships with the applicable MSFC 
SHE programs.) 

3. The methods of conducting and documenting formal worksite safety inspections as required 
by OSHA. [Applicable ONLY to offsite contracts] 

4. The methods of conducting and documenting supervisors' monthly safety visits. Onsite 
safety visits shall be performed once per month per supervisor and documented in the 
Supervisors Safety Web page. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Safety, Health, and Environmental (SHE) Plan DRD NO.: 1145SA-004 
DATATYPE: 2 PAGE: 4/5 
15. DATA PREPARATION INFORMATION (CONTINUED): 

c. Hazard prevention and control: 
1. The methods of controlling potentially hazardous conditions in the work area or in 

operations. This includes the generation of plans, procedures, and other working documents 
which clearly identify the hazardous situations in the work are or operation and the 
necessary cautions taken to mitigate the hazards. NOTE: MSFC requires an annual review of 
these plans and procedures. MSFC Safety Department concurrence is required for onsite 
hazardous procedures. 

2. The methods of ensuring controls over the procurement, storage, issuance, and use of 
hazardous chemical and materials are in accordance with MPR 8500.1 and the recycling and 
disposal of any hazardous waste is in accordance with MWI 8550.1. 

3. The methods of ensuring a documented emergency management program. Include a list of 
contractor emergency points that are located onsite. (Note: Onsite contractors may use MPR 
1040.3.) 

4. The methods of ensuring the investigation of all mishaps and close calls to determine root 
cause and the reporting requirements are in accordance with MWI 8621.1. (Reference DRD 
1145SA-005, Mishap and Safety Statistics Report). 

5. The method for providing safety, health, and environmental services applicable to the 
contracted effort such as hazardous waste disposal, industrial hygiene monitoring, 
emergency medical support, hearing conservation program, respiratory protection, and 
hazard communication. (Note in the SHE plan which, if any of these services are to be 
provided by MSFC for onsite work.) 

6. The methods employees have to suspend work where safety, health or environmental 
conditions warrant such action. 

d. Safety, health and environmental training: 
1. The methods for ensuring each employee is trained to recognize hazards, avoid accidents, 

know the hazards specific to their job, and fully understands the contractor's disciplinary 
program. 

2. The methods for assessing employee training needs specific to their job. (Onsite employee 
assessments shall be performed using the SHE Training Assessment located on the MSFC 
Supervisor Safety Web Page.) [Documentation in the Supervisor Safety Web Page is 
applicable ONLY to onsite contracts.] 

3. The methods for training and documenting this training when designating employees to be 
competent, qualified, authorized or certified to perform operations that require specific 
training in accordance with 29 CFR 1910 or 29 CFR 1926. 

4. A list of identified job categories under the contracted effort that require MSFC safety 
certification in accordance with MWI 3410.1, "Personnel Certification Program". Example 
job categories that require MSFC safety certification include, but not limited to, operating 
MSFC lifting equipment (forklifts, cranes, etc.), working with chemicals, hazardous waste, 
pressure systems, etc. Personnel Certification for onsite job categories identified in MWI 
3410:l shall be hacked in the MSFC Certification Database (CERTRAK). (NOTE: offsite 
contracts shall list the job categories under the contracted effort that require OSHA 
documented training and certification.) 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Safety, Health, and Environmental (SHE) Plan DRD NO.: 1145SA-004 
DATA TYPE: 2 PAGE: 5/5 
15. DATA PREPARATION INFORMATION (CONTINUED): 

e. Environmental compliance - The methods to ensure compliance with environmental laws and 
regulations 40 CFR, Alabama Department of Environmental Management (ADEM), and MPR 
8500.1 by: 
1. ~ e ~ b r t i n ~  hazardous and toxic substance use. 
2. Implementing and reporting green procurements in accordance with MWI 8540.2. 
3. Reducing, reusing and recycling of hazardous and toxic substances prior to disposal in 

accordance with MWI 8550.1. 
4. Minimizing stormwater pollution in accordance with MWI 8550.2. 
5. Ensuring equipment and processes permitted by appIicab1e laws. 
6. Disposing of solid and liquid materials as permitted by applicable laws. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SA-005 
3. DATA TYPE: 3 4. DATE REVISED: 

5. PAGE: 1/1 
6. TITLE: Mishap and Safety Statistics Reports 

7. DESCRIPTION/USE: To provide reporting of metrics, mishaps, close calls, and serious non- 
occupational injuries or illnesses. 

8. OPR: QD50 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: DRD 1145SA-004, Safety, Health, and Environmental (SHE) Plan. SOW 
paragraphs 4.5.2,5.3,6.3,7.3,8.3 and 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Mishap and Safety Statistics Reports document all mishaps and close calls as required in 

NPR 8621 .l. 

15.2 APPLICABLE DOCUMENTS: 
NPR 8621.1 NASA Procedural Requirements for Mishap Reporting, Investignting, and Recordkeeping 
MWI 8621.1 Close Call and Mishap Reporting nnd Investigation Progrnm 

15.3 CONTENTS: The Mishap and Safety Statistics Reports shall contain the information required by NPR 
8621.1 and M W  8621.1. The contractor shall use the forms listed in 15.4 to report mishaps and related 
information required to produce the safety metrics. 

15.4 FORMAT: The following formats or electronic equivalent shall be submitted: 
a. MSFC Form 4370, "MSFC Flash Mishap Report." 
b. NASA Form 1627, "NASA Mishap Report." 
c. MSFC Form 4371, "MSFC Contractor Accident and Safety Statistics." 
d. Mishap Board Report using the format provided in NPR 8621.1. 

15.5 MAINTENANCE: None required 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SE-001 
3. DATATYPE: 1 4. DATE REVISED: 

5. PAGE: 1/1 
6. TITLE: Systems Engineering Management Plan 

7. DESCRIPTION/USE: To describe the overall systems engineering approach for the contractor 
integration effort. 

8. OPR: EV61 9. DM: JP30 

10. DISTRTBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Reference is made to USO-CLV-SE-25707, Upper Stage Systems Engineering Management 
Plan and NPR 7123.1, NASA System Engineering Processes and Requirements 

14. INTERRELATIONSHIP: SOW paragraph 4.2 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Systems Engineering Management Plan defines the Systems Engineering and Integration 

(SE&I) process and products throughout the project life cycle and its' interface(s) with other 
engineering disciplines across the project. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Systems Engineering Management Plan shall provide a description of the planned 
systems engineering and integration (SE&I) activities including, but not limited to, requirements 
development, system analyses, interface control, and verification. The plan shall include key 
milestones, a schedule of SE&I tasks and products, an overview of planned technical reviews, the 
methods, tools, and techniques for performing and controlling the systems engineering and 
integration functions, and the organizational structure utilized to accomplish these activities. 

15.4 FORMAT: Contractor format is acceptable. 

15.6 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATATYPE: 1 

TITLE: Specifications 

2. DRD NO.: 1145SE-002 
4. DATE REVISED: 
5.  PAGE: 1/1 

DESCRIPTION/USE: A technical document used to describe the functional and physical 
characteristics of a Source Control Item (SCI) and how these characteristics are met. 

OPR: QD02/EV62/ JP309. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: SOW paragraphs 5.3, 6.3,7.3,8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: Specifications provide the performance, design detail, and verification requirements for a 
SCI. 

APPLICABLE DOCUMENTS: 
MIL-STD-961 Department of Defense Standard Practices for, Defense Specifications 
MSFC-STD-3394 Standard for Contractor Conjigilratio~ Management, MSFC Progmms/Projects 

CONTENTS: The specifications shall be prepared in accordance with MIL-STD-961. 

FORMAT: The format shall be in accordance with the instructions in MIL-STD-961. 

MAINTENANCE: Changes shall be incorporated by complete reissue. When a specification is 
placed under Government configuration control, proposed changes shall be submitted by 
Engineering Change Proposal (ECP) in accordance with MSFC-STD-3394. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: RFP ISSUE: RFP 
3. DATA TYPE: 1 

2. DRD NO.: 1145SE-003 
4. DATE REVISED: 
5 .  PAGE: 1/4 

6. TITLE: Interface Control Documents 

7. DESCRIPTION/USE: To provide documentation in the form of drawings and/or written records to 
identify for each side of an interface those necessary design definitions between contractors and/or 
Government agencies to provide control of and assure an agreeable and compatible interface for SCls. 

8. OPR: EV62 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

1 INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Attachment A to this DRD contains a sample Interface Control Document outline. 

14. INTERRELATIONSHIP: ICD content is traceable to the requirements found in the system 
specifications (DRD ll45CM-002). SOW paragraphs 5.3,6.3,7.3,8.3 and 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Interface Control Documents (ICD's) identify design definitions for each side of an 

interface that shall assure design control and compatibility. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: ICD's shall address all physical, functional, and procedural requirements necessary to 
describe the interfaces that must be met to ensure project, hardware, and software compatibility. 
These interfaces shall include the following: 
a. Physical - Interfaces involving physical mating and spatial relationshps between interconnecting 

parts of interfacing end items, including clearance envelopes established to avoid interferences 
and to permit access. 

b. Functional - Interfaces involving the interaction or influence of conditions imposed by one 
subsystem or component upon another or by external sources such as fluids, thermal, electrical, 
environmental, data, and loads. 

c. Procedural - Interfaces involving critical sequence of events occurring in assembly, disassembly, 
alignment, service operations, and computer programs. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated as approved by Engineering Change Proposal 
(ECP). 
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DPD: 1145 Issue: RFP 

Attachment A 
Sample Outline for Interface ControI Document 

DRD: 1145SE-003 
Page 1 of 3 

SCOPE 
Introduction - Uzis section identFes the extent and the systems/subsystems to whiclz the ICD is applicable. 
Program Description - This section presents a brief description of the overall program and ident@es each 
applicable interface. I t  will provide a general description of each inteface and any other related systems. 
Roles and Responsibilities - Vzis section will dejne the technical responsibilities for each organization 
involved in controlling the interface. It will specih who lzns prime and who has sirpport responsibilities and 
will appropriately present a programmatic schedille. The members and responsibilities of the Inter-ace Control 
Working Group (ICWG) will also be identified. 
Interface Configuration Management - This section will specih how config~rration control ofthe interface 
will be managed. 
Contractor and Government/Customer Deliverables - This section will s~rmmarize any agreements that 
involve the interchange or delivery ofhardware, sofhuare, or data between or among organizations. A clearly 
defined schedule will be provided and agreed to by all afected organizations. 

APPLICABLE DOCUMENTS - Tlzis section mus f  contain a list of every document referenced in the text. 
Every document listed here must be referenced in the ICD text. A standard paragraph is ~rsually included as 
follows: "The following documents, latest revision wnless othemise specified, form a part of this specification to 
the extent specified herein. In the event of conflict between documents referenced herein and the contents of this 
specification, this specification shall apply, except for safety-related items and issues," 
Government Documents - Government documents shall be listed by the doczrment number and title in the 
following order: 
1. Specifications: federal, military, and other government agency. 
2. Standards: federal, military, and other government agency. 
3. Dmzuings: zuhere detailed drawings referenced in a specificntion nre listed on nn assernbly drnwing, it is 

only necessa y to list the assembly drawing. 
4. Other publications: mantrals, regulations, I-zandbooks, bulletins, etc. 
Contractor Documents - Non-government doculnents shall be listed by the document niimber and title in the 
same order (i.e., specifications, sfnndards, drawings, other). 

INTERFACE DEFINITION AND DESCRIPTION 
A-to-B Interface Characteristics and Functions - More detailed information on intefncefunctional 
descriptions and ilniq~re inteface properties will be provided here. The remaining p~ragrnphs in this cloc~r~nenf 
toill contain the interface design details. The sections specij5ed in 3.2 through 3.10 below are provided as a 
clzeckl is t. Enclr of these topics 1 isted, zuhen applicn hle, will be ncco~npanied by detniled in teffnce dmzuings, 
scl~ernntics, zviring data, quantitative tables listirlg specific require~nents (i.e. loads, environments), inteflace 
chnracteristics, etc., in order to specih exact przraineters of the interfnce. Tile docutrlent zuill only contain those 
sectiorzs applicable to tlze in terface. 
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DPD: 1145 Issue: RFP 

Attachment A 
Sample Outline for Interface Control Document 

3.2 Mechanical Interfaces 
3.2.1 Envelopes 
3.2.2 Coordinate Systems 
3.2.3 Mounting/ Installation 
3.2.4 Stowage Provisions 
3.2.5 Handling 
3.2.6 Purge, Vent, Drain 
3.2.7 Umbilicals and Appendages 
3.2.8 Flight Crew 
3.2.9 Personnel 

3.3 Structural Interfaces 
3.3.1 Loads 

3.3.1.1 Acoustic 
3.3.1.2 Transportation 
3.3.1.3 Flight 
3.3.1.4 Vibration 
3.3.1.5 Ground Handling 
3.3.1.6 Flight Crew 
3.3.1.7 Personnel 

3.3.2 Structural Characteristics 
3.3.2.1 Flexibility 

3.3.3 Mass Properties 
3.3.3.1 Weight/Mass 
3.3.3.2 Center of Gravity 
3.3.3.3 Moments of Inertia 

3.4 Environmental Issues 
3.5 Electrical Interfaces 

3.5.1 Power 
3.5.2 Switching 
3.5.3 Fusing 
3.5.4 Grounding 
3.5.5 Electro-Explosive Devices 
3.5.6 EMI/ EMC 

3.6 Communications and Data Handling Interfaces 
3.6.1 Communications 
3.6.2 Telemetry 
3.6.3 Tracking 
3.6.4 Command 

3.7 Performance Interfaces 
3.7.1 Orbits 
3.7.2 Delta V 

DRD: 1145SE-003 
Page 2 of 3 
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DPD: 1145 Issue: RFP 

Attachment A 
Sample Outline for Interface Control Document 

3.8 Operations Interfaces 
3.8.1 Flight Operations 

3.8.1 -1 Docking/ Alignment 
3.8.1.2 Rendezvous 
3.8.1.3 Deployment/ Retrieval 
3.8.1.4 Flight Crew 

3.8.2 Ground Operations 
3.8.2.1 Checkout 
3.8.2.2 Prelaunch 
3.8.2.3 Post Landing 
3.8.2.4 Personnel 

3.8.3 Command/ Control Center 
3.8.3.1 Man-Machine Operations 
3.8.3.2 Personnel 

3.9 Safety 
3.9.1 Design Safety 
3.9.2 Flight Operations 
3.9.3 Ground Operations 
3.9.4 Range Safety 

3.10 Reliability 
3.10.1 Reliability Design 

3.11 Maintainability 

DRD: 1145SE-003 
Page 3 of 3 

4.0 APPENDICES 
4.1 Interface Control Drawings 
4.2 Supporting Data 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATA TYPE: 1 

TITLE: Launch Commit Criteria 

2. DRD NO.: 1145SE-004 
4. DATE REVISED: 
5. PAGE: 1/1 

DESCRIPTION/USE: To provide Constellation Vehicle specific LCC input to the Launch Commit 
Criteria and Background document. 

OPR: JP30 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: SOW paragraph 4.2 

DATA PREPARATION INFORMATION: 
SCOPE: The Launch Commit Criteria establishes the requirements for the content, format and 
maintenance of the Launch Commit Criteria Inputs for the Upper Stage and related GSE. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Launch Commit Criteria shall identify each constraint to launch and the associated 
acceptable limits, applicable time, and preplanned contingencies. Rational, measurement numbers, 
and other applicable information shall be included as defined by the Constellation Program Office. 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: Contractor shall ensure that all Upper Stage sections are current. Contractor shall 
review all changes proposed by other elements for possible affect on Upper Stage hardware. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SE-005 
DATA TYPE: 2 4. DATE REVISED: 

5. PAGE:1/2 
TITLE: Electromagnetic Effects System Control Plan 

DESCRIPTION/USE: To define the electromagnetic compatibility (EMC), lightning protection, and 
electrostatic discharge (ESD) control program. 

OPR: E124 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: The control plan shall be updated during the contract to reflect the evolution of the 
design. 

INTERRELATIONSHIP: SOW paragraph 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The Electromagnetic Effects Control Plan defines the approach for implementation of an 
electromagnetic effects (EME) control program. It describes the contractor EME control program 
organization and responsibilities. It also includes interpretation of EME requirements and a 
description of additional EME requirements levied by the contractor on subsystems and equipment to 
meet system EME requirements. Additionally, this document addresses specific design measures to 
meet EME requirements as well as addressing EME design, test, and analysis requirements, 

APPLICABLE DOCUMENTS: None 

CONTENTS: This plan shall document an approach for implementation of an EMC control program 
for the element. The detailed plan shall consider the following areas: 
a. Internal organization and responsibility. 
b, System compatibility. 
c. Subsystem compatibility. 
d. Subsystem and equipment requirements. 
e. Electromagnetic interference safety margins for critical equipment. 
f. Interference and susceptibility control. 
g. Degradation criteria. 
h. Wiring and cable. 
i. Electrical power and electrical interface. 
j. Power frequency leakage current. 
k. Bonding and grounding. 
1. Lightning protection. 
m. Lightning critical items list. 
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DRD Continuation Sheet 
TITLE: Electromagnetic Effects Control Plan DRD NO.: 1145SE-005 
DATA TYPE: 2 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

n. Static electricity. 
o. Personnel hazards. 

p. Pyrotechnics and bridge wire actuated devices (BWAD's). 
q. Spacecraft charging controls. 
r. EMC analysis requirements. 
s. EMC verification planning and methodology. 
t. EMC, lightning protection, and ESD documentation and reports. 

The plan shall include design and test requirements which will assure compatibility within the 
element as well as with all external interfaces. This includes modification of equipment level 
requirements to be compatible with special element requirements and the EMC sections of applicable 
Interface Control Documents (ICD's). 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reis'sue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SE-006 
3. DATA TYPE: 2/3 4. DATE REVISED: 

5. PAGE: 1/1 
6. TITLE: Sustaining Engineering Plan and Reports 

7. DESCRIPTION/USE: To provide a detailed approach for the sustaining engineering of the Upper 
Stage system and periodic project reports. 

OPR: JP30 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Plan shall be a Type 2 and Reports shall be a Type 3. 

INTERRELATIONSHIP: SOW paragraph 4.7 

DATA PREPARATION INFORMATION: 
SCOPE: The Sustaining Engineering Plan and Report describes the sustaining engineering approach 
for the Upper Stage system and the report provides status of sustaining engineering activities. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Sustaining Enpeering Plan and Report shall define the approach to perform 
sustaining engineering of the hardware and software for the Upper Stage Element and associated 
engineering development units and flight test units; Ground Processing Systems, and Support 
Equipment; Mission Operations Systems and Support Equipment; Training Systems and Support 
Equipment; Flight Test Facilities, Systems, and Support Systems. The plan shall describe the Program 
Management, Program Integration, Systems Engineering and Integration, Safety & Mission 
Assurance, and Integrated Logistics Support functions. This plan shall detail the approach to perform 
sustaining engineering of contractor-responsible facilities. The plan shall address the sustaining 
engineering approach for cost, schedule, and technical change initiation, definition, and 
implementation. The plan shall contain a list of Data Requirements Descriptions (DRDs) that the 
contractor proposes to maintain in the sustaining engineering phase and any proposed changes to 
those Data Requirements Descriptions (DRD's). The plan shall propose changes to 
procedures/processes implemented for DDT&E. Finally, the plan shall provide the approach for 
disposal of Upper Stage assets at the end of the program. A detailed list of items and recommended 
methods of disposaI shall be provided. 

Monthly project progress reports track the estimated vs. actual worker resources and costs (workers 
and materials) to implement each sustaining engineering change to Upper Stage systems. 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: Changes shall be incorporated by complete reissue. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATATYPE: 3 

2. DRD NO.: 1145SE-007 
4. DATE REVISED: 
5 .  PAGE: 1/2 

6. TITLE: System Connectivity Diagrams and End-to-End Functional Schematics 

7. DESCRIPTION/USE: To provide connectivity and end-to-end functional definition of systems for 
analysis and troubleshooting during design and operation. 

8. OPR: EV12 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: SOW paragraphs 5.3,6.3,7.3,8.3 and 9.3 

15. . DATA PREPARATION INFORMATION: 
15.1 SCOPE: These diagrams and schematics include end-to-end paths and signal identification for 

command and control, power distribution and monitoring, temperature control, environmental 
control, etc., in sufficient detail to define functions and architecture of the integrated system. 

15.2 APPLICABLE DOCUMENTS: 
MIL-STD-100 Engineering Drnzvings Practices 

15.3 CONTENTS: 
a. System Connectivity Diagrams - Diagrams shall be prepared to graphically depict the integrated 

connectivity of services such as electrical power, command and data flow, thermal and 
environmental, and fluids structured in a logical manner to show relationships of functional 
assemblies/ enclosures/equipment. 

b. End-to-End Functional Schematics - Schematics shall be prepared to depict integrated end-to-end 
functional configuration of all signals (control and monitor), and power and energy paths within 
a system. Schematics shall be structured in a logical manner that will show the complete 
functional performance and relationship of the system and subsystems and the primary element 
interfaces to the plug/pin or connector level. End-to-End Schematics shall reference internal 
cornponent/box design drawing for distribution or configuration details and shall identify 
various power sources, switch elements, controls, indicators, valves, motors, relays, sensors, 
effectors, wires pipes, etc. by symbol and reference designator number. Sensor and effector 
input/output channels and components shall be identified by the name and identification 
number as defined in the Instrumentation Program and Command List Specification. Logic 
functions performed by data management system shall also be depicted. 

15.4 FORMAT: Format of product drawings shall be in accordance with MIL-STD-100. 
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DRD Continuation Sheet 
TITLE: System Connectivity Diagrams and DRD NO.: 1145SE-007 

End-to-End Functional Schematics 
DATATYPE: 3 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.5 MAINTENANCE: All drawings produced under this DRD shall be maintained current. Changes to 

and/or updating of drawings shall be in accordance with the Contractor's approved drawing system. 
Any changes to engineering drawings under Government Class I change control shall be submitted 
by engineering change proposal (ECP) and must include the changes to the system functional 
schematics and interconnect diagrams, if applicable. 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATATYPE: 3 

2. DRD NO.: 1145SE-008 
4. DATE REVISED: 
5 .  PAGE: 1/2 

TITLE: Mass Properties Report 

DESCRlPTION/uSE: To report on the status of the contractor's 'mass properties, which includes 
Basic and Predicted estimates. The report also provides the mass properties required for other 
technical analyses and/or trade studies. 

OPR: EV12 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to AIAA S-120-2006, Mass Prqerties Control for Spnce Systems and 
CxP 72050, Mass Properties Control Plan for CLV Integrated Stack. 

INTERRELATIONSHIP: SOW paragraphs 4.2,5.3,6.3,7.3,8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: Periodic Mass Properties Reports provide insight to the status of the mass properties of the 
program throughout all of its phases. The mass maturity (estimated, calculated, or actual) of each 
component mass shall be included as part of the recorded component data. Totals of each of these 
categories shall be recorded to prcivide an indication of the system maturity. 

APPLICABLE DOCUMENTS: None 

CONTENTS: For the purposes of mass properties, coordinate systems for all flight elements shall be 
separate but parallel to the system coordinate system with defined offsets. The Mass Properties 
Report shall include the following: 
a. Scope. 
b. Introduction. 
c. Mass summaries. 

I. Mass summary by function. 
2. Mass properties summary by location. 
3. Mass Technical Performance Measurement (TPMs) single sheet, including: 

(a) Basic and predicted mass relative to the requirement, reserves if applicable. 
(b) Top potential changes (threats and opportunities). 
(c) Mass maturity by maturity code as specified in the Mass Properties Control Plan. 

d. Mass change analysis. 
1. Mass change summary. 
2. Pending changes. 
3. Potential changes. 

e. Coordinate system(s). 
f .  Sequenced mass properties. 

1. Staging events. 
2. Propellant depletion. 
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DRD Continuation Sheet 
TITLE: Mass Properties Report DRD NO.: 1145SE-008 
DATA TYPE: 3 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

g. Movable parts. 
h. Critical mass properties. 
i. Mass Growth Allowance (MGA) depletion schedule as specified in the MPCP. 
j. Uncertainties. 
k. System design features. 
1. Detailed mass properties. 
m. Acronyms. 
n. References. 

15.4 FORMAT: The contractor and the government shall agree to a functional breakdown of the mass 
properties data. Microsoft Excel or compatible or other electronic transmission must be acceptable to 
MSFC. 

15.5 MAINTENANCE: None required 
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DATA REQUIREMENTS DESCRIPTION (DRD) 

I. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SE-009 
3. DATA TYPE: 3 4. DATE REVISED: 

5. PAGE:1/2 
6. TITLE: Requirement Flowdown Matrix 

7. DESCRIPTION/USE: To provide the traceability and visibility that program requirements have been 
properly and completely flowed down to lower level documents. 

, 8. OPR: EV62 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Trace to the testable function of DRD 1145VR-002, Verifltation Reqtiirements 
Informntion/Docurnent. Compliance for each requirement is documented in DRD 1145VR-006, 
Verificn fion Cornpl iance Information/Doctimen t. 

INTERRELATIONSHIP: SOW paragraph 4.2 

DATA PREPARATION INFORMATION: 
SCOPE: The Requirement Flowdown Matrix covers the flowdown of requirements starting with the 
top level requirements (Level 1) down through subsequent levels, including identification of all end 
item requirements. 

APPLICABLE DOCUMENTS: 
Level V Subsystem Specifications 
Source Control Item Specifications 

CONTENTS: The Requirement Flowdown Matrix shall identify and trace all project and program 
requirements from Level V Subsystem Specifications to Source Control Item Specifications. The 
matrix shall state the paragraph numbers and requirements to be met at each level. Higher level 
requirements that are not flowed down and lower level requirements that do not trace to a higher 
level requirement shall be identified. 

FORMAT: The format shall include the data which identifies and relates each requirement with the 
applicable next level requirement and shall be Cradle compatible. 

MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SE-010 
3. DATA TYPE: 3 4. DATE REVISED: 

5 .  PAGE:1/1 
6. TITLE: Electromagnetic Effects Design Analysis Report 

7. DESCRIPTION/USE: To provide data thatensure the electromagnetic compatibility of equipment 
and the overall system. 

8. OPR: E124 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Informal technical memoranda using the contractor's internal format shall be provided 
periodically to report significant analytical findings and inform MSFC of analytical developments. 

14. INTERRELATIONSHIP: SOW paragraph 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Electromagnetic Effects (EME) Design Analysis Report describes the design, analyses, 

tests and results of efforts to assure individual equipment meets the EME requirements and the entire 
system is compatible. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Electromagnetic Effects Design Analysis Report shall describe the approach taken 
to assure EME requirements are met and the results of that effort. The report shall include the 
following items (where applicable) for a system, subsystem, or individual equipment: 
a. ElectricaI bonding. 
b. Circuit grounding and isolation. 
c. Cable design and routing. 
d. Connector separation and shield termination. 
e. Frequency management. 
f .  Emission and susceptibility control. 
g. Critical circuit identification. 
h. Lightning protection. 
i. Electrostatic discharge protection. 
j. Analyses results. 
k. Test results. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145SW-001 
3. DATA TYPE: 1 4. DATE REVISED: 

5 .  PAGE:1/2 
6. TITLE: Software Requirements Specification 

7. DESCRIPTION/USE: To define and record the software requirements to be met by a computer 
software configuration item (CSCI). To specify the requirements for a CSCI and the methods to be 
used to ensure that each requirement has been met; the basis for design and qualification testing of a 
CSCI. 

8. OPR: EV22 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Requirements pertaining to the CSCI's external interfaces are presented in the Software 
Requirements Specification (SRS). Software requirements specifications need not be textual, and may 
include representations in rigorous specification languages, graphical representations, or 
specifications suitable for requirements or design analysis tools or methodologies. 

14. INTERRELATIONSHIP: SOW paragraph 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Software Requirements Specification details the software performance, interface, 

operational, verification, and quality assurance requirements. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Software Requirements Specification shall contain: 
a. System overview. 
b. CSCI requirements. 

1. Functional requirements. 
2. Required states and modes. 
3. External interface requirements. 
4. Internal interface requirements. 
5 .  Internal data requirements. 
6. Adaptation requirements. 
7. Safety requirements. 
8. Performance and timing requirements. 
9. Security and privacy requirements. 
10. Environment requirements. 
11. Computer resource requirements. 

(a) Computer hardware resource utilization requirements. 
(b) Computer software requirements. 
(c) Computer communications requirements. 



RFP NNM07181505R 02/22/07 

DRD Continuation Sheet 
TITLE: Software Requirements Specification DRD NO.: 1145SW-001 
DATATYPE: 1 PAGE: 2/2 
15.3 CONTENTS (CONTINUED): 

12. Software quality characteristics. 
13. Design and implementation constraints. 
14. Personnel-rela ted requirements. 
15. Training-related requirements. 
16. Logistics-related requirements. 
17. Packaging requirements. 
18. Precedence and criticality of requirements. 

c. Qualification provisions. 
d. Requirements traceability and verification data. 
e. Requirements partitioning for phased delivery. 
f .  Testing requirements that drive software design decisions; e.g., special system level timing 

requirements/ checkpoint restart. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145S'MT-002 
DATATYPE: 2 4. DATE REVISED: 

5. PAGE: 1/1 
TITLE: Software Configuration Management Plan 

DESCRIPTION/USE: To describe a plan for performing software configuration management (SCM). 
To develop and record plans for software configuration management activities. 

OPR: EV22 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS. 

INTERRELATIONSHIP: SOW paragraph 9.3 

DATA PREPARATION INFORMATION: 
SCOPE.: The Software Configuration Management Plan describes the functions, responsibilities, and 
authority for the accomplishment and implementation of software configuration management to be 
performed during the software life cycle. This plan identifies the required coordination of software 
configuration management activities with other activities of the project. This plan also identifies the 
tools and the physical and human resources required for the execution of the plan. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Software Configuration Management Plan shall contain: 
a. The project organization(s) within which Software Configuration Management is to apply. 
b. Responsibilities of the software configuration management organization. 
c. References to the software configuration management policies and directives that apply to the 

project. 
d. All functions and tasks required to manage the configuration of the software, including 

configuration identification, configuration control, status accounting, and configuration audits 
and reviews. 

e. Schedule information, which establishes the sequence and coordination for the identified 
activities and for all events affecting the Plan's implementation. 

f. Resource information, which identifies the software tools, techniques, and equipment necessary 
for the implementation of the activities. 

g. Plan maintenance information, which identifies the activities and responsibiIities necessary to 
ensure continued planning during the life cycle of the project. 

h. Release management and delivery. 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

I. DPD NO.: 1145 ISSUE: RFP 
3. DATATYPE: 2 

2.  DRD NO.: 1145SW-003 
4. DATE REVISED: 
5. PAGE:1/2 

6. TITLE: Software Maintenance Man 

7. DESCRIPTION/USE: To define the objectives, standards, and procedures to be used in the software 
maintenance process. 

8. OPR: EV22 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: 

14. INTERRELATIONSHIP: SOW paragraph 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Software Maintenance Plan provides insight into the method, approach, responsibility, 

and processes to be followed for maintenance of software and its associated documentation 

15.2 APPLICABLE DOCUMENTS: None 

CONTENTS: The Software Maintenance Plan shall provide separate volumes for each system 
element, e.g., ground operations, flight operations, mission operations, and spacecraft. The Software 
Maintenance Plan shall include: 
a. Plan information for the following activities: 

1. Maintenance process implementation. 
2. Problem and modification analysis. 
3. Modification implementation. 
4. Maintenance review/ acceptance. 
5 Migration. 
6. Software Retirement. 
7. Software Assurance. 

b. Specific standards, methods, tools, actions, procedures, and responsibilities associated with the 
maintenance process. In addition, the following elements are included: 
1. Development and tracking of required upgrade intervals, including implementation plan. 
2. Approach for the scheduling, implementation, and tracking of software upgrades. 
3. Equipment and labs required for software verification and implementation. 
4. Updates to documentation for modified Commercial-Off-The-Shelf (COTS) or non-COTS 

software. 
5. Licensing agreements for COTS. 
6. Plan for and tracking of operational backup software. 
7. Approach for the implementation of modifications to operational software (e.g., testing of 

software in development lab prior to operational use). 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Software Maintenance Plan DRD NO.: 1145Sw-003 
DATATYPE: 2 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

8. Approach for software delivery process including distribution to facilities and users of the 
software products and installation of the software in the target environment (including, but 
not limited to, spacecraft, simulators, Mission Control Center, and ground operations 
facilities). 

9. Approach for providing NASA access to the software version description data; e.g., revision 
number, licensing agreement. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

I. DPD NO.: 1145 ISSUE: RFP 
3. DATA TYPE: 2 

2. DRD NO.: 1145SW-004 
4. DATE REVISED: 
5 .  PAGE: 1/2 

6. TITLE: Software Design Description 

7. DESCRIPTION/USE: To define and record the design of a computer software configuration item 
(CSCI). To be used as the basis for implementing the software, and to provide visibility into the 
design and the information needed for software support. 

8. OPR: EV22 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Software design specifications need not be textual, and may include representations in 
rigorous specification languages, graphical representations, or specifications suitable for requirements 
or design analysis tools or methodologies. 

14. INTERRELATIONSHIP: SOW paragraph 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Software Design Description describes the design of a CSCI. It describes the CSCI-wide 

design decisions, the CSCI architectural design, and the detailed design needed to implement the 
software. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Software Design Description shall include: 
a. CSCI-wide design decisions/ trade decisions. 
b. CSCI architectural design. 
c. CSCI decomposition and interrelationship between components. 

1. CSCI components: 

(a) Description of how the software item satisfies the software requirements, including 
algorithms, data structures, and functional decomposition. 

(b) Software item input/ ou tput description. 
(c) Static/architectural relationship of the software units. 
(d) Concept of execution including data flow, control flow, and timing. 
(e) Requirements traceability. 
(f) CSCI's planned utilization of computer hardware resources. 

2. Rationale for software item design decisions/trade decisions including assumptions, 
limitations, safety and reliability related items/concerns or constraints in design 
documentation. 

3. Interface design. 
d. CSCI Implementation Plan. 



RFP NNM07181505R 02/22/07 

DRD Continuation Sheet 
TITLE: Software Design Description DRD NO.: 1145SW-004 
DATATYPE: 2 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 
3. DATATYPE:2 

2. DRD NO.: 1145SW-005 
4. DATE REVISED: 
5.  PAGE: 1/1 

6. TITLE: Software Test Plan 

7. DESCRIPTIONflE: To develop and record plans for conducting computer software configuration 
item (CSCI) qualification testing and/or system qualification testing of a software system. To assess 
the adequacy of planning for CSCI and, if applicable, software system qualification testing. 

8. OPR: EV22 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Requirements pertaining to CSCI interfaces are presented in the Sofhare Requirements 
Specification (DRD 1145SW-001). 

14. INTERRELATIONSHIP: SOW paragraph 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Software Test Plan describes the plans for software component level testing, software 

integration testing, software qualification testing, and system qualification testing of software 
systems. The plan describes the software test environment to be used for testing, identifies the tests to 
be performed, and provides schedules for environment, development, and test activities. The plan 
provides an overview of software testing, test schedules, test management procedures, required 
resources, relevant stakeholder roles/responsibilities, and training requirements. 

15.2 APPLICABLE DOCUMENTS: None 

15.3 CONTENTS: The Software Test Plan shall include: 
a. Test levels. 
b. Test types (e.g., unit testing, software integration testing, systems integration testing, end-to-end 

testing, acceptance testing, regression testing). 
c. Test classes. 
d. General test conditions. 
e. Test progression. 
f. Data recording, reduction, and analysis. 

g. Test coverage (breadth and depth) or other methods for ensuring sufficiency of testing. 
h. Planned tests, including items and their identifiers. 
i. Test schedules. 

j. Requirements traceability (or verification matrix). 
k. Qualification testing environment, site, personnel, and participating organizations. 
1. Training requirements. 
m. Resources. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATA TYPE: 2 

2. DRD NO.: 1145SW-006 
4. DATE REVISED: 
5. PAGE: 1/1 

TITLE: Software Test Procedures 

DESCRIPTION/USE: To define and record the test preparation, test cases, and test procedures to be 
used for computer software configuration item (CSCI) qualification testing or for system qualification 
testing of a software system. To assess the adequacy of the qualification testing to be performed. 

OPR: EV22 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMlSSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: SOW paragraph 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The Software Test Procedures describe the test preparations, test cases, and test procedures 
to be used to perform qualification testing of a CSCI or a software system or subsystem. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Software Test Procedures shall contain: 
a. Test preparations, including hardware and software. 
b. Test descriptions, including: 

1. Test identifier. 
2. System or CSCI requirements addressed by the test case. 
3. Prerequisite conditions. 
4. Testinput. 
5. Instructions for conducting procedure. 
6. Expected test results, including criteria for evaluating results, and assumptions and 

constraints. 
7. Criteria for evaluating results. 

c. Requirements traceability. 
d. Identification of test configuration 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO: 1145 ISSUE: RFP 
DATATYPE: 3 

TITLE: Software Test Report 

2. DRD NO.: 1145SW-007 
4. DATE REVISED: 
5 .  PAGE: 1/1 

DESCRIPTION/USE: To assess, analyze and record the results of the computer software 
configuration item (CSCI) qualification testing, system qualification testing of a software system, or 
other testing identified in the contract. 

OPR: EV22 9. DM: JMO 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 
INTERRELATIONSHIP: SOW paragraph 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The Software Test Report is a record of the qualification testing performed on a CSCI, a 
software system or subsystem, or other software-related item. This report covers the qualification of 
individual contract end items of software. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Software Test Report shall include: 
a. Overview of the test results. 

I. Overall assessment of the software as demonstrated by the test results. 
2. Remaining deficiencies, limitations, or constraints detected by testing. (e.g., including 

description of the impact on software and system performance, the impact a correction would 
have on software and system design, and recommendations for correcting the deficiency, 
limitation, or constraint). 

3. Impact of test environment. 
b. Detailed test results. 

1. Project-unique identifier of a test and test procedure(s). 
2. Summary of test results (e.g., including requirements verified). 
3. Problems encountered. 
4. Deviations from test cases/procedures. 

c. Test log. 
I. Date@), time(s), and location(s) of tests performed. 
2. Test environment, hardware, and software configurations used for each test. 
3. Date and time of each test-related activity, the identity of the individual(s) who performed the 

activity, and the identities of witnesses, as applicable. 
d. Rationale for decisions. 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: Changes shall be incorporated by change page or complete reissue, 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1. DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145VR-001 
3. DATATYPE: 1 4. DATE REVISED: 

5 .  PAGE: 1/2 
6 TITLE: Master Verification and Validation Plan 

7. DESCRIPTION/USE: To document the verification/validation approach, verification/validation 
activities, and organizations necessary to define and execute the project's verification/validation 
program. To identify the verification/validation required to be performed to satisfy each of the 
requirements. 

8. OPR: EV62 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

1 .  INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Reference is made to MSFC-HDBK-2221, Verification Handbook, Volume I: Ve@cntion 
Process, and Volume II: Verij?cation Documentation Examples. Volume I1 provides examples of 
verification documentation as specified in Volume I that can be used as a guide in the development of 
or in the assessment of similar documentation. Verification/Validation planning documents 
developed to address specific verification activities (e.g., Test Plans, Analyses Plans, Inspection Plans, 
etc.) shall be acceptable as long as the respective content of the data meets that identified in 
CONTENTS (Item 15.3) and the submission of the collective data meets that identified in INITIAL 
SUBMISSION/SUBMISSION FREQUENCY (Items 11 & 12). Reference is made to USO-CLV-SE- 
25703, Upper Stage V&V Plan and USO-CLV-SE-TBD, Upper Stage Sli bsyste~n Reqziiremen ts Doctiment. 

14. INTERRELATIONSHIP: SOW paragraph 4.2 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Master Verification Plan information provides a detail description of the project's 

verification/validation approach and structure for implementing the verification/validation 
program, as well as detail descriptions for the planned verification/validation requirements. The 
Plan also defines the method(s) (e.g., test, analysis, inspection), level(s) (e.g., component, subsystem, 
system), and phase(s) (e.g., qualification, acceptance) of the verification /validation to be performed 
to satisfy each of the requirements. 

15.2 APPLICABLE DOCUMENTS: 

15.3 CONTENTS: The Master Verification Plan shall include the following: 
a. Identification of the method(s) (e.g., test, analysis, inspection) in which the verification/ 

validation is performed to satisfy each of the requirements documented in the Subsystem 
Specifications (as applicable) and Source Control Item specifications. 

b. Identification of the level(s) (e.g., component, subsystem, system) at which the verification/ 
validation is performed to satisfy each of the requirements documented in the Subsystem 
Specifications (as applicable) and Source Control Item specifications. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Master Verification and Validation Plan (MVP) DRD NO.: 1145V.R-001 
DATA TYPE: 1 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

c. Identification of the phase(s) (e.g., qualification, acceptance) during which the verification/ 
validation is performed to satisfy each of the requirements documented in the SS Spec, CEI, or 
EIS. 

d. Overview of the project's verification/validation program (i.e., qualification/acceptance vs. 
protoflight, verification/ validation of spares, refurbishment/reverification/revalidation plans). 

e. Description of the project's organizational structure for implementing the verification/ validation 
program (i.e., organization's involved in component vs, system tests, review and signoff authority 
for compliance data). 

f. Detail descriptions of all verification/vaIidation activities (i-e., tests, analyses, inspections) to be 
performed based on the identified verification/validation requirements. Identify any 
prerequisites, constraints, and objectives for all the verification/validation activities. 

g. Detail time correlated sequence of verification/validation activities. 
h. Description and planned usage of the support equipment, software, facilities, and tooling 

necessary to execute the verification/ validation activities. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

1, DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145VR-002 
3. DATATYPE: 1 4. DATE REVISED: 

5. PAGE:1/1 
6. TITLE: Verification/ Validation Requirements 

7. DESCRIPTION/USE: To identify the verification/validation required to be performed to satisfy each 
of the requirements. 

8. OPR: EV62 9. DM: JP30 

10. DISTRIBUTION: Per Contracting Officer's letter 

11. INITIAL SUBMISSION: Per Data Requirements Matrix 

12. SUBMISSION FREQUENCY: Per Data Requirements Matrix 

13. REMARKS: Reference is made to MSFC-HDBK-2221, Verification Handbook, Vol~lrne I: Verification 
Process, and Volume II: Vedficntion Documentation Examples. Volume I1 provides examples of 
verification documentation as specified in Volume I that can be used as a guide in the development of 
or in the assessment of similar documentation. 

14. INTERRELATIONSHIP: SOW paragraphs 5.3,6.3,7.3,8.3 and 9.3 

15. DATA PREPARATION INFORMATION: 
15.1 SCOPE: The Verification/Validation Requirements information identifies the method(s) (e.g., test, 

analysis, inspection), level(s) (e.g., component, subsystem, system), and phase(s) (e.g., qualification, 
acceptance) of the verification /validation to be performed to satisfy each of the requirements. 

15.2 APPLICABLE DOCUMENTS: 
Upper Stage Subsystem Requirements Document 
USPC Configuration End Item (CEI) Specification 
USPC End Item Specification (EIS) 

15.3 CONTENTS: The Verification/Validation Requirements information shall include the following: 
a. Identification of the method(s) (e.g., test, analysis, inspection) in which the verification/ 

validation is performed to satisfy each of the requirements documented in the SRD, CEI, or EES. 
b. Identification of the Ievel(s) (e.g., component, subsystem, system) at which the verification/ 

validation is performed to satisfy each of the requirements documented in the SRD, CEI, or EIS. 
c. Identification of the phase(s) (e.g., qualification, acceptance) during which the verification/ 

validation is performed to satisfy each of the requirements documented in the SRD, CEI, or ETS. 

15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 TSSUE: RFP 
DATATYPE: 2 

TITLE: Verification/Validation Reports 

2. DRD NO.: 1145VR-003 
4. DATE REVISED: 
5. PAGE:1/1 

DESCRIPTION/USE: To report the results of the verification/validation activities. 

OPR: EV62 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to MSFC-HDBK-2221, Veri,fication Handbook, Voltl?ne I: Verification 
Process, and Volulne 11: Verification Documentation Examples. Volume I1 provides examples of 
verification documentation as specified in Volume I that can be used as a guide in the development of 
or in the assessment of similar documentation. Verification/Validation reports developed to address 
specific verification activities (e.g., Test Report, Inspection Report, etc.) shall be acceptable as long as 
the respective content of the data meets that identified in CONTENTS.(15.3) and the submission of 
the collective data meets that identified in INITIAL SUBMISSION/SUBMISSION FREQUENCY (11 & 
12). 

INTERRELATIONSHIP: DRD 1145VR-004, Ver$cation/Validation Success Criterin. SOW paragraphs 
5.3, 6.3, 7.3,8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The Verification/Validation Reports (i.e., procedure, memo, assessment, test reports, 
inspection reports) document the results of each verification/validation activity with respect to 
satisfying the applicable requirement (s). 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Verification/Validation Reports shall contain the following: 
a. Conclusions and recommendations relative to success of the verification/validation activity. 
b. Description of deviations from nominal results, failures, approved corrective actions and 

procedures, and retest. 
c. Traceability back to the requirement and/or vexification/validation success criteria. 
d. Copy of as-run procedure (as appropriate). 
e. Identification of test configuration and any differences from the flight configuration. 
f. Specific results of each procedure including automated test segments, each analysis, or other 

verification/validation activity. 
g. Performance data, plots, and pictures (as appropriate). 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: None required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145VK-004 
DATATYPE: 2 4. DATE REVISED: 

5. PAGE: 1/1 
TITLE: Verification/ Validation Success Criteria 

DESCRIPTION/USE: To establish and document the detail success criteria for each of the 
verification/validation planning activities. 

OPR: EV62 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to MSFC-HDBK-2221, Verification Handbook, Volutne I: Ver$cation 
Process, and Volume 11: Ver$cation Documentafion Examples. Volume I1 provides examples of 
verification documentation as specified in Volume I that can be used as a guide in the development of 
or in the assessment of similar documentation. 

INTERRELATIONSHIP: DRD 1145VR-001, Ver$cation/VnEidntion Plnnning. SOW paragraphs 5.3, 6.3, 
7.3,8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The Verification/Validation Success Criteria information establishes the detail success 
criteria for each of the activities identified in the verification/validation planning. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Verification/VaIidation Success Criteria information shall establish: 
a. Detail success criteria (i.e. test limits, tolerances, specifications, margins) used in determining 

acceptability of the results of each verification/validation activity. 
b. Detail constraint criteria associated with performing the verification/validation activity or on 

the results of each verification/ validation activity. 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145VR-005 
DATATYPE: 2 4. DATE REVISED: 

5 .  PAGE: 1/2 
TITLE: Verification/Validation Procedures 

DESCRIPTION/USE: To document and provide procedures for performing test, inspection, or 
demonstration verification/ validation activities. 

OPR: EV62 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to MSFC-HDBK-2221, Ver$ccltion Handbook, Volulne I: Ver$cation 
Process, and Volume 11: Verification Doc~imentnfion Examples. Volume I1 provides examples of 
verification documentation as specified in Volume I that can be used as a guide in the development of 
or in the assessment of similar documentation. 

INTERRELATIONSHIP: DRDs 1145VR-001, Verification/VnEidation Planning, and 1145VR-004, 
Ver~cation/Validation Stlccess Criteria. SOW paragraphs 5.3,6.3, 7.3, 8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The Verification/Validation Procedures define the detail instructions to be followed in 
conducting the identified verification/validation activities (test, inspection, or demonstration). 

APPLICABLE DOCUMENTS: None 

CONTENTS: Each Verification/ Validation Procedure shall contain the following: 
a. Identification of item/article being subjected to test, inspection, or demonstration. 
b. Identification of objectives established for the particular test, inspection, or demonstration. 
c. Characteristics and criteria to be verified, including values, with tolerances, for acceptance or 

rejection and traceability back to the applicable verification success criteria. 
d. Description of steps and operations, in sequence, to be taken. 
e. Identification of measuring and recording equipment to be used, specifying range, accuracy, and 

type and any special instructions for operating such equipment. 
f .  Confirmation that required support equipment has been calibrated and certification of the 

calibration is still valid. 

g. Identification that any support equipment has been verified prior to use with flight hardware. 
h. Layouts, schematics, or diagrams showing identification, location, and interconnection of 

item/axticle, support equipment, and measuring equipment. 
i. Identification of hazardous situations or operations. 

j. Precautions and safety instructions to ensure safety of personnel and prevent degradation of 
verification article and supporting equipment. 

k. Environmental and/or other conditions to be maintained with tolerances. 
1. Constraints on test, inspection, or demonstration. 
m. Instructions for handling non-conformances and anomalous occurrences during activity. 



RFP NNM071815OSR 

DRD Continuation Sheet 
TITLE: Verification/Validation Procedures DRD NO.: 1145VR-005 
DATA TYPE: 2 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 
15.4 FORMAT: Contractor format is acceptable. 

15.5 MAINTENANCE: Changes shall be incorporated by change. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 2. DRD NO.: 1145VR-006 
DATA TYPE: 2 4. DATE REVISED: 

5.  PAGE: 1/1 
TITLE: Verification/Validation Compliance 

DESCRIPTI0N;NSE: To identify and correlate the submitted verification/validation reports against 
the requirements. 

OPR: EV62 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: Reference is made to MSFC-HDBK-2221, Verification Handbook, Volume I: Verzj7cation 
Process, and Volume II: Verification Documentation Exnmples. Volume I1 provides examples of 
verification documentation as specified in Volume I that can be used as a guide in the development of 
or in the assessment of similar documentation. 

INTERRELATIONSHIP: DRDs 1145VR-002, Verzj?cntion/Validation Reqlr iremen ts, and 1145VR-003, 
Ver$cn tion/Vnlidntion Reports. SOW paragraphs 5.3,6.3,7.3, 8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: The Verification/Validation Compliance information identifies the compliance data 
associated with each requirement. 

APPLICABLE DOCUMENTS: None 

CONTENTS: The Verification/Validation Compliance information shall include the following: 
a. Identification of the agreed-upon verification/validation requirements associated with each 

requirement. 
b, Identification of the verification/validation reports (i.e., test report, analysis, procedure) that 

identify compliance to the requirement(s). 
c. Identification of traceability of the compliance data to the requirement(s). 
d. Identification of any nonconformances (e.g. waivers, deviations, discrepancy report) against the 

requirement(s) . 

FORMAT: Contractor format is acceptable. 

MAINTENANCE: Update and maintain as required 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATATYPE: 2 

TITLE: Test Plans 

2. DRD NO.: 1145VR-007 
4. DATE REVISED: 
5 .  PAGE:1/2 

DESCRIPTION/USE: The Test Plan (TPL) provides all details, objectives, and requirements 
necessary to define and implement a test or test series at the subsystem and component level. A 
series is defined as a set of tests with a unique objective that take place at a specific facility with 
unique requirements. 

OPR: JP30 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMlSSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 

INTERRELATIONSHIP: SOW paragraphs 5.3,6.3, 7.3, 8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: Each Subsystem and Component Test Plan will serve as the test requirements document and 
describe US component, and subsystem test activities required for verification of functional, 
performance, and operational requirements. 

APPLICABLE DOCUMENTS: 
EI52-OWI-001 Test Document Control 
EI52-0 WI-002 Flight Systems Testing Organizntional Work Ins trzlction 

CONTENTS: This Test Plan shall be provided for each test or test series that is delegated by the 
NASA team to the contractor. Each Test Plan shall include the following: 
a. Complete description of article under evaluation, including the description of the interface 

requirements between the article and the test facility (or apparatus) and differences between the 
article under evaluation and the fully configured flight article. 

b. Differences between flight conditions and evaluation conditions and how those differences are 
accounted for in the evaluation. 

c. The overall philosophy, approach, and objective for each item, including any special tailoring or 
interpretation of design and testing requirements. 

d. The allocation of requirements to appropriate verification levels of assembly. Usually this is a 
reference to a requirements traceability matrix listing all design requirements and indicating a 
cross-reference to a verification method and to the applicable assembly level. 

e. The identification of separate environmental test zones (such as the engine, fairing, or cargo). 
f .  The identification of separate states or modes where the configuration or environmental Ievels 

may be different (such as during testing, launch, upper-stage transfer, on-orbit, eclipse, or 
reentry). 

g. The environmental specifications or life cycle environmental profiles for each of the 
environmental test zones. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Test Plans DRD NO.: 1145VR-007 
DATATYPE: 3 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

h. Required special test equipment (including instrumentation), facilities, interfaces, commodities, 
test support services and downtime requirements. 

i, Required verification tools and test beds including the qualification testing planned for the test 
tools and test beds to demonstrate that they represent an operational system environment and 
verify that simulated interfaces are correct. 

j. Hardware and data format standards to be used for the recording of test data on computer 
compatible electronic media, such as compact disks, to facilitate automated accumulation and 
sorting of data. 

k. The review and approval process to be followed for test plans and procedures and for making 
changes to approved test plans and procedures. 

I. Overall schedule of verification activities showing conformance with the Program schedules 
including the scheduled availability of test articles, test facilities, special test equipment and 
procedures. 

15.4 FORMAT: Contractor plan(s) shall be in compliance with MSFC's EI52-OWI-001, Test Document 
Control EI52-OWI-002, Flight Systems Testing Organizational Work Instruction 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 



RFP NNM07181505R 

DATA REQUIREMENTS DESCRIPTION (DRD) 

DPD NO.: 1145 ISSUE: RFP 
DATA TYPE: 2 

TITLE: Test Procedures 

2. DRD NO.: 1145VR-008 
4. DATE REVISED: 
5. PAGE: 1/2 

DESCRIPTIONlUSE: The Test Procedure (TPR) provides documentation and procedures for 
performing component and subsystem tests and test series. A series is defined as a set of tests with a 
unique objective that take place at a specific facility with unique requirements. 

OPR: ETOl 9. DM: JP30 

DISTRIBUTION: Per Contracting Officer's letter 

INITIAL SUBMISSION: Per Data Requirements Matrix 

SUBMISSION FREQUENCY: Per Data Requirements Matrix 

REMARKS: 
INTERRELATIONSHIP: SOW paragraphs 5.3,6.3,7.3,8.3 and 9.3 

DATA PREPARATION INFORMATION: 
SCOPE: Each, Subsystem and Component Test Procedure will define the detail instructions to be 
followed in conducting the identified Test activities. Test Procedures will be established before start 
of testing to ensure Test Objectives can be obtained per the Test Plan. 

APPLICABLE DOCUMENTS: 
EI52-OWI-001 Test Document Control 
EI52-0 WI-002 Flight Systems Testing Organizational Work Instrucfion 

CONTENTS: This Test Procedure shall be provided for each test or test series that is delegated by 
the NASA team to the contractor. Each Test Procedure shall include the following: 
a. Criteria, objectives, assumptions, and constraints. 
b. Test setup, including drawings and schematics. 
c. Initialization requirements (Loads, Pressure, etc.). 
d. Input data. 
e. Test instrumentation and instrumentation location. 
f .  Expected intermediate results. 
g. Requirements for output data. 
h. Minimum requirements for valid data to consider the test successful. 
i .  Pass-fail criteria for evaluating results. 

j. Safety considerations and hazardous conditions. 
k. Customer(s) for the test results. 
1. Identification of item/article being subjected to test, inspection, or demonstration. 
m. Characteristics and criteria to be verified, including values, with tolerances, for acceptance or 

rejection and traceability back to the applicable test success criteria. 
n. Description of steps and operations, in sequence, to be taken. 
o. Identification of measuring and recording equipment to be used, specifying range, accuracy, rate 

of data collection, and type and any special instructions for operating such equipment. 



RFP NNM07181505R 

DRD Continuation Sheet 
TITLE: Test Procedures DRD NO.: 1145VR-008 
DATA TYPE: 2 PAGE: 2/2 
15. DATA PREPARATION INFORMATION (CONTINUED): 

p. Confirmation that required support equipment has been calibrated and certification of the 
calibration is still valid. 

q. Identification that any support equipment has been verified prior to use with flight hardware. 
r. Layouts, schematics, or diagrams showing identification, location, and interconnection of 

item/article, support equipment, and measuring equipment. 
s. Identification of hazardous situations or operations. 
t. Precautions and safety instructions to ensure safety of personnel, and prevent degradation of 

verification article and supporting equipment. 
u. Environmental and/or other conditions to be maintained with tolerances. 
v. Constraints on test, inspection, or demonstration. 
w. Instructions for handling non-conformances and anomalous occurrences during activity. 

15.4 FORMAT: Contractor plans shall be in compliance with MSFC's EI52-OWI-001, Test Doculnent 
Control EI52-OWI-002, Flight Systems Testing Orgnnizational Work Instruction 

15.5 MAINTENANCE: Changes shall be incorporated by change page or complete reissue. 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


