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 Challenge:

6/20/06: USAF requested that NASA Wallops support the
launch the TacSat-2 spacecraft on a Minotaur | launch
vehicle in November 2006 by providing:

— Launch pad at Wallops

— Payload processing facilities

— Launch vehicle processing facilities

— Range safety

— Range instrumentation: telemetry, radar,
communications

— Weather forecasting

— Physical security
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370 kg spacecraft ] AR
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Secondary Spacecraft: ARC GeneSat

GeneSat-1 Flight Article
(solar panels removed)
10 inches long PPOD
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* Minotaur | on Wallops Pad 0B

e Stages 1 & 2:
Minuteman Il (M55A1 & SR19)

e Stage 3 & 4.

Orbital Sciences Corp’s Orion 50
XL & Orion 38
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NASA Wallops

Wallops Island

Main Base

Mid-Atlantic
Regional Spaceport (MARYS)
Pad 0B R e :
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[Nasa [Transportable Grd Station at Coquina, NG\ ¥+
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31 orbital launches between 1960 and 1999

@ Scout
Pegasus
@ Conestoga

3 @ Minotaur |

Orbital Launches per Ye:
N
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« Formally documents customer’s needs
— the “what” of the solution

— not the “how” to design that solution

« Key Input into establishing the system technical
baseline

« Essential when specific requirements are flowed-
down (linked) to:
— elements of the system
— organizational owners

* Provides a traceability path to verify that the
design solution satisfies all of the customer’s
needs
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*OSC doc e OSC doc e AF SDTW doc e AF AFRL doc
*65 pages 190 pages » 31 pages » 24 pages
« UDS Format

677 Requirements Total
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{¥asa] Requirements Management Tools

Word Processor Spreadsheet Specialized Tool

Capturing
Sorting
Linking
Tracing

Analyzing

Ownership Cost
Universal Access
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Page

fence Matrix

Requirement  Verification

Description Status

Yerification Method

Bef Do Zection | Paoes M Acsigsed thelegate: Count Fusctional |WFF Beosircment 1 AT D

PRD T/26/06 S000-M 51 Ron walsh 540 Epace “WFF shall provide use of the RCC.

PRD TI26/06 &1 Ron ' 540 Epace WFF shall provide use of W-65 Bays 1, 2, 3, and 4.

PRD TI26/06 &1 Ron ' 540 Spa WFF shall provides use of 'W-20 [Blockhouze 3.

FRD T/26/06 51 Fan walth 40 Epace WFF shall provide use of 2-40 with office space Far up ta
20 praple.

PRO T/26/06 51 Fran 'l 40 Space WFF shall provide break room and restroom access,

FRO T126/06 5-1 Fion 'Wals Gdi) Space “WFF shall pravide skorage space for equipment and
supplics.

PRD TI26/06 &1 Ran walsh 540 Epace ' FF shall previds H-100 [Payload Processing Facility].

FRD TI26/06 52 Fan Walzh 40 Epace FF zhall provide 'w-20 For up ko 10 persons on the "Pad

ady Team™

FROD Ti26/06 513 Fan Walsh 40 Space WEF shall provide 'W-65 Bagsz 1, 2, 3, and 4 with 2 portable
cledn bent in Bay 1 for the TacEat-2 spacecraft.

PRD T/26/06 5-13 Ron walsh 540 Epace "W FR shall provide 2-40 For administrative office space.

PRD TI26/06 &-13 Ran walsh 540 Epace WFF\hall provids w-20 [Elockhouse 3.

FRD x4 THE/0E 0 Ran walsh 540 Epace =65 Bay iz ot least 190 long By 33 Fe wide by 20 Ft high

FRD X4 THE/06 10 Fan Walzh 40 Epace WFF sAall provide 2 each 20-kon bridge cranes in W65
Eay 1, and OEC will be provided training to aperake them.

FRD x4 THEN0E 10 Fian Walsh G40 Space | The entrages door ko W-65 Bay 1 shall be at least 231"
wide and N10" kall.

FRD x4 TH&06 23 Fion Walsh Gdi) Space “WFF shall gravide W-20 [Blackhouse 3] per the
requiramenty lizted,

FRD x4 THE/0E 35 Ran walsh 540 Epace WFF shall prigvids 2-40 Fer sdminiztrative offics space.

Section

PM Challenge 2008

Responsibility

_ Verification
Sub-Field Method

Yerification 3 Final Yal

Final Value
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Example of Capturing a Requirement

USAF PRD Section 2200, ltem #5:

All launch vehicle telemetry data and video signals will be transmitted in real-time to the Bldg. W-20 LCR
and the RCC (Bldg. E-106) for Range Safety processing and to allow video output to project displays in
the Bldg. W-20 LCR, RCC, and to TM Readout. Best source data and video are required to monitor the
Minotaur during launch and vehicle flight for all links. The predicted transmitter ON/OFF times are

listed below:
RF Link Transmitter Transmitter Notes
ON Time OFF Time
Link 88 LV Telemetry T - 4 hours T - 3 hours Pre-Launch Open Loop RF Checks
Link 88 LV Telemetry T - 1 hour T - 50 minutes Terminal Count Open Loop RF Checks
Link 88 LV Telemetry T - 30 minutes Loss of Signal Launch Operations
Link 40 Video Telemetry T - 30 minutes T + (S3 Sepafétion) Launch Operations

- - y - - .
Resulting Entry in NASA’s Requirements Matrix:
Requirement #_ Ref Doc Section Page Assigned to Area Comments
360 PRD 7/26/06 12200-05 2-9 Scott Schaire I Telemetry 1WFF shall transmit Minotaur telemetry and video in real-
time to Blockhouse 3.
361 PRD 7/26/06 12200-05 2-9 Scott Schaire ! Telemetry 'WFF shall transmit Minotaur telemetry and video in real-
time to the RCC for Range Safety processing.
362 PRD 7/26/06 12200-05 2-9 Scott Schaire Telemetry IWFF shall transmit Minotaur video to Blockhouse 3.
363 PRD 7/26/06 12200-05 2-9 Scott Schaire Telemetry 1WFF shall transmit Minotaur video to the RCC.
364 PRD 7/26/06 12200-05 2-9 Scott Schaire Telemetry !'WEF shall transmit Minotaur video to the TM Readout.
365 PRD 7/26/06 }2200-05 2-9 Scott Schaire Telemetry {WFF shall provide best source data during the launch and
vehicle flight.
366 PRD 7/26/06 12200-05 2-9 Scott Schaire Telemetry 1WFF shall provide best source video during the launch and
vehicle flight.
367 PRD 7/26/06 12200-05 2-9 Scott Schaire Telemetry WFF shall receive Minotaur telemetry and video at the times
listed.
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 Ambiguous — leads to misinterpretations

* Incorrect — system probably will not work

e Unnecessary repetition — can lead to contradiction

» To restrictive — specifies the “HOW” not the “WHAT’

o Unrealistic - the technology just isn’t there
 [nconsistent — not possible to do both

* Antiquated — referencing superseded document

« Unverifiable — no way to determine the requirement is met
e Extraneous information included — not useful

» Missing requirements — when are they discovered?

* Not freezing requirements — shooting at a moving target
* Changing requirements — how to manage?
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FRD — Rev.X4

E Microsoft Excel - 2006-08-07 TacSat{2 WFF Requirements Cro... - |0}
&) Ele K b O dow b Adie PP =

It Yew Feet Fgmat ook Qats Whdow b

° Initial Database
Compilation-
Under SE CM

PRD - V.7/26/06 Customer Documents

Requirements Freeze (After
official signed customer and
NASA requirements
documents are finalized, and
comment period ends)

SMcrolt e - 00600 Tasut 2T paquremens o . = 13
New r.:.L”mw”_ _
Database | wwinge
Release — - —

Under LIEE; ol o
Project CM | - i

‘ Customer Response ’

Team members assigned requirement
responsibility (by PM) comment, ask for
clarification and provide a status during
Systems Requirements Review. (8/15)

> provides feedback to Customer.

Systems Engineering request
requirement clarification, and

PM Challenge 2008
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Six major
functional areas,
with 51 sub-fields:
- 7
Administrative

18 H&S

7/ Comm. &
Logistics

5 Ground &
Pad Ops.

3 Weather
related

11 Launch &
Flight

PM Challenge 2008

840 Space .
Base Access .
Furniture .

Office Equipment .
Command Destruct .
Fire/Rescue .

Flight Safety .
Frequency Coordination .
FTS.

Ground Safety .
Hazardous Waste .
Launch Constraints .
Material Handling .
Medical .

Nitrogen .
Non-Hazardous Waste .
Other .

Range Safety .
Security .

Security Classification .
Security Officers .
Systems Test .
Communications .
Data Reduction .
Logistics .

Organizational Relationships .

PAO .

Receiving .

Voice Net .

Crane Training .
Facilities .
Laboratory .

MARS .

Minotaur on the Pad .
Launch .down .
Weather .
Weather Balloons .
Launch .

Payload orbit .
Photo .

Photo/TV .

Radar .

Telemetry .
Timing .
Trajectory .

1. Administrative

2. Mission Health & Safety

3. Communications & Logistics

4. Ground Support & Pad Operations
5. Weather

6. Launch & Flight
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« Within the 6 major functional areas, there are a total of 559

sub-field entries. These are under review here.

559)

Requirements by Functional Area (T otal
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S

677 Customer Requirements Tracked & Allocated
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NASA Project Life Cycle

HASA Life : FORMULATIOHN IMPLEMENTATION
ases 1 it
E¥clath Pro-Spstams v Acguisition Spstems Acquisition Operations Decommmissioning
L
Project Pre-Phase A: : Phase A: Phase B: Phase C: Phase D: Phase E: Phase F:
Life Cycle Concept I Concept & Technology | Preliminary Design & Final Design & System Aszsembly, Operations Clozeout
Phases Studies ! Dewelopment Technology Completion Fabrication Int & Test, Launch & Sustainment
Project EDP A Z ma‘?’ I';DPI:Y7 KDPDY? KIPE ‘7 KDFF §7 il
Gates s o ) RIS Sy
& i F Preliminary Bacelie
Major Events o Project Plan / Project Pl Y? K? v? ;;
e YA
Reviews ALPS
IR s A AN Al A XN A MA JAN
Flight Project
R;gjm1h MO SRR SOR POR COR/ SR $AR  ORR  FRRPLAR CERRY Endof DR
[PHARD [HAR PRRZ Frepections and A i
Reflights A& A A Efimhishment 3
o Bl st M prcleptacd g A Fal
Robotic i PFAR
Me=on Projec £ {'Ef"_\ {"_., ﬁ £ A Z A & A
Reviews' :"'n b» 1\
MR SRRMORY POR corR/  sIR ORR FAR PLAR  ceppa OR
mti‘.h (PNAR) (NAR) PRR? SHSR, LRR
Reviews 25 %), FRR ()
Supporting PeerReviews, Subsyslem PDRs, Subsysiem CDRs, and System Reviews /\|
Reviews l
FOOTHOTES ACROHYMS
1 Fleaibility i allowed in the timing, number, and cortent of reviews aslong asthe | ASP—Foquisition Strategy Flanning Meeting —Operational iness Revi
equivalent information & provided at each KOP and the approach is fully ASht—Fequisition Strmegy Medting Egs_m"m g;ﬂ?:,ieffw
documented in the Project Plan. These reviews are conducted by the project for Egggmma?ggf:‘::;ness Riiais PF AR—Post-Flight Acsecsment Review
the ndepandent SRB_. See Section 2.5 ar!.d Tahla 26 ) DR - mit el PLAR—Post-Launch Assessment Review
2. PRR needed for muttiple (24) system copies. Timing is netional. F.ﬁﬂ—mmeuMiﬂh n;q.'llghwi:atian o P NAR—Preliminany Non-Advocate Review
3. CERRs are e*lstabished atthe disoretion of Program D-ii-:els. FRE_F Eiadaie Rt Docy PRRE—Production Readiness Faview
4. For robotic missions, the SRR andthe MDR may be combined. KOP "QMD izion Poi : SAR—Sysem Acceptance Review
5. The ASP and ASM are Agency reviews, not life-cycle reviews. R H:Encr?cg;:&mslr: Heiiin 5 0 R—System Definition Review
6. IncMes recert!lu:z:-:-ni_as requu‘eg. ) J MCR_Mission Conoept Review S1R—System Integration Review
7. Propect Plans are baselined @ KOP C and are reviswsd and updated as WD Fe—Mssion Definition Rview SMER—Safety and Mssion Suscess Review
riquaned , 10 enSunE project content, cost, and budget remain consistent, AR Hor Advboue Rt SRR—System Requirements Feview

PM Challenge 2008 Ref: NPR 7120.5D NASA Space Flight Program and Project Management Requirements 24



Tallored Project Process

Systems Implementation Systems Test
Requirements p—— Review > Plans Review
Review, 8/15/06 9/12/06 10/3/06
Range Facilities Range Readiness Green Card
—> Preparedness [ ] Review [~ | Rehearsal | __
Test, 10/26/06 11/27/06 12/4/06
|| Dress Rehearsal | Launch

12/5/06 12/11/06 — 12/16/06
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Highlight “Shalls” that:

e Should be reassigned to others

e Are accepted as within my area of responsibility

* Need clarification

« Contain errors or inconsistencies

e Are missing and need to be added

o Will be difficult to satisfy

 Will be difficult to test compliance

« Have high risk to achieve (schedule, cost, or technical)

Do not describe intended implementation at the SRR review
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 Inspection

o Analysis

e Demonstration
e Test
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Mission Patches

GeneSat-1
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Wallops Flight Facility
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Video length: 3 minutes & 12 seconds
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