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Mission Success Starts With Safety

Surveillance Planning Team

Surveillance as a method to improve
likelihood of mission success

e Surveillance suitable to the project
e Surveillance proportional to the risk
o Surveillance that meets project management needs
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Surveillance Planning Team

Team Goals:
e |Integrate surveillance approach:
Engineering, S&MA, Finance, Procurement

Improve effective utilization of surveillance resources
Enhance communication of surveillance results
Surveillance to proactively mitigate risk (part of RBAM)
Make surveillance more response to project
management
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Surveillance Planning Team

Current Members:

JSC -
JSC -
KSC -
KSC -
KSC -
MSFC -
MSFC -
SSC -
GSFC -

Connie Poole (procurement)

Lee Norbraten (Management Systems Office)
Larry Tucci (S&MA)

David Culp (Procurement)

Terry Smith (Quality)

Barry Musick (Engineering)

Charlie Chesser (S&MA)

Mike Smiles (S&MA)

Mary Clark (EVM)

Nancy Porter (Program Office - Space Science)
Tom Magner (Program Office - Earth Science)
John Castellano (Program Office - HEDS)
Steve Newman (PBMA)

Tom Whitmeyer (Quality)

Jeff Cullen (Procurement)
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BV Surveillance Suitable to the Project

Low Dollar Amount

Non Flight

No Hazardous Operations

High Dollar Amount
Flight

Based on “Risk Management”

Hazardous Operations



REQUIREMENTS

Survelillance Proportional to the Risk

ACQUISITION STRATEGY PROCESS

Preliminary

Surveillance Plan

Engineering
Procurement

S&MA, Other

RISK RANKING

HIGH RISK
MEDIUM RISK
LOW RISK

SOURCE
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SOLICITATION
DEVELOPMENT
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Final Surveillance

Plan

(High/Medium
Risk) based on

Contract
Performance

Surveillance
Results

!

selected
contractor) h
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Project Manager
Risk Management
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Survelllance Starts with the SOW

WBS

1.0 Level 1
Program
Level 2 1.1 1.3 1.4 15
Space Vehicle Ground Equip Progam Man. Contract Data

11.1 1.1.4
Vehicle I&T Electrical Sub Level 3
1.1.2.1 1.1.2.2 1.1.2.3 1.1.2.4 Level 4
Payload I&T Payload Sensors Antenna Group RF Processor
1.1.2.2.2 1.1.2.2.3 Level 5
Moon Sensor Signal Converters eve

1.1.2

Payload Sub
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SOW Example

SUBSYSTEM - Sensor
luti
Instrument resoiuton
Weight
Detector J
WBS XXXX On-orbit life
. Data
*Power Density *Detection Range distortion
*Slew Time *TI Ant Side Lobes .
«CWI Ant SideLobes  *FM Noise ;Zﬁ:g'iﬁ?a'
«AM Noise Weight y
*Pointing Accuracy *MTBF - Weight
* Power *Range Resolution M ean time
*MTTR
*Angular Resolution be_tween
COMPONENT failures
| | | (MTBF)
CW Data Antenna + Transponder Size
Transmitter Processor . Orbit
WBS XXXXX WBS XXXXX WBS XXXXX Payload
*AM Noise *MTBE «Slew Time - Product unit
*FM Noise *Memory «Beam Width cost
*Radiated Power *Proc Speed *Side Lobes . Power
*MTBF *MTTR *MTTR consumption
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SOW WBS Break Down

1. SOW 2. Performance | 3--Surveillance 4. Adjusted [o- Reward linked
Paragraph Standard Method to contractor’s

Surveillance
Number M ethod performance
(as applicable)
1. Needs Assessment 2. Risk Assessment 3. SOW Paragraphs
Analyze work requirement Work risk issues should SOW development (i.e.
and break it down to be (1) identified and (2) describing the contractor's
components, resulting in a analyzed (evaluated performance requirements)
clear description of (impacts/severity, should begin with those
performance output probability, and areas identified as having
requirements. WBS (top-levelfjtimeframe), classified, and Jthe highest risk impact and
overview that provides the prioritized). probability. These areas
program planning and may also contain the
controlling basis by highest level of detail. The
subdividing the work into SOW should correspond to
successively smaller the WBS.
increments until a
manageable element is
reached) should be
developed.
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Performance Standard

1. SOW
Paragraph

Number

2. Perfor mance
Standard

3..Surveillance

4. Adjusted

Method .
Survelllance

M ethod

5. Reward linked
to contractor’s
performance

(as applicable)

4. Risk Assessment

Risks associated with

individual SOW paragraphs

should be identified and
analyzed. Essential and
critical (but not incidental)
work should be identified.

5. Performance Standards

A performance standard
(the measurement
threshold or limit that
establishes the point at
which successful
performance has been
accomplished) and
acceptable quality level
(e.g. maximum error rate,
or deviation from 100%
achievement) should be
assigned to every
essential or critical task.

Mission Success Starts With Safety
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Survelllance Method

Mission Success Starts With Safety

1. SOW 2. Performance | 3-Surveillance 4. Adjusted [o- Reward linked
Paragraph Standard Method Survaillance to contractor’s
Number M ethod performance
(as applicable)

6. Measurement Method

Measurement method is
defined. It can be an
outcome measure (an
assessment of the results of
a program activity compared
to its intended purpose) or
and output measure
(tabulation, calculation or
recording of an activity that
can be expressed in a
quantitative or qualitative
manner).

7. Risk Assessment

Determining how difficult it
Is to verify the performance
standard and whether it
should be done by the
contractor or government
and to what degree (how
difficult it is to obtain the
measurement and how
accurate it is - also
likelihood of detection and
consequences if not
detected)

8. Preliminary Surveillance
Plan

Surveillance methods
against performance
requirements and
standards documented.
Level and methodology for
surveillance dependent on
the measurement method,
risk of the work and
confidence in contractor.
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Adjusted Surveillance Method

1. SOW 2. Performance | 3-Surveillance : 5. Reward linked
4. Adjusted
Paragraph Standard Method Survaillance to contractor’s
Number M ethod performance
/ (as applicable)
9. Contractor Selected and
Award Made 10. Risk Assessment 11. Surveillance Plan
Risk associated with Preliminary surveillance
selected contractor is plan adjusted based on risk
identified and analysed. associated with selected
contractor
14. Adjusted Surveillance
13. Risk Assessment Method
At periodic points in the Revisions to the type and
contract, risk associated with jlevel of surveillance should
the work and contractor be made based on the
should be reviewed. to risk.
determine if
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Survelllance Evolves as Risk is Better Defined

Formulation

op-
Level
Rgmts

PDR

Analysis

I mplementation

CDR Production FRR Operations
Production/ A cceptance/
Manufacturing COFR

Package

i
1

|dentified Risk

Prelim.
Drawings

Detailed
Drawings

Identified Risk

—

H/W & SW
Verification

| Pan

Risk Penetration

Surveillance Matrix

LA 4




Process Variance/
Probability of Occurrence

a s~ wWwN P

Minimal/Remote
Small/Unlikely
Acceptable/Likely
Large/Highly Likely
Significant/Near Certainty

LIKEL!OOD

2 3
CONSEQUENCE

Level Performance Schedule Cost

1 Minimal or No Impact Minimal or No Impact Minimal or No Impact

2 Acceptable with some Additional resources required; <5%
reduction in margin able to meet need dates

3 Acceptable with significant Minor slip in key milestone; not 5-7%
reduction in margin able to meet need dates

4 Acceptable, no remaining Major slip in key milestone or >7-10%
margin critical path impacted

5 Unacceptable Can't achieve key team or major >10%

program milestone
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Survelllance Is a Continuum

_ Mission Success Starts With Safety

No Penetration

Level O Level 1 Level 2 Level 3 Level 4
Review of Review of
Processes Process and

Increasing technical penetration

Did they do the
right things?

Level of surveillance contingent on defining an acceptable risk:

Technical risk levels

Amount of trust in performing organization’s abilities

How well processes are defined

Level at which NASA is performing Task Agreements for the program
Human rating of vehicle

Program visibility and impact of failure

Design complexity, manufacturing complexity, producibility

Value of asset

Implementation

Did they do the

right things and

did they do them
right?
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W Level of Surveillance By Disciple (Technical)

No Penetration
» Accept performing organization’ s tasks at face value (based on assessment that no penetration
Level 0 IS required)
» Contractor develops and implements verification plan

| nter mediate Penetr ation

* Includeslow penetration with addition of daily or weekly involvement to identify and resolve
issues
* Review verification plan, itsimplementation, and selected verification closure data

Level 2
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W Level of Surveillance By Disciple (Business)
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g Defining Who Is Responsible For

Survelllance

Organization

o
NA

SOW Section Purpose

PMS Title Product | CoFR | Award
Number | Section

A-GO-001 Verify Orbiter Launch Readiness PH-M

A-GO-002 1.5]| Procedures Are Available to Support Operations PH-M v b

A-GO-003 1.5| Provide Accurate Integrated Test Schedules PH-M v v

A-GO-004 1.5.2.4|USA is Ready to Start Launch Countdown {LCD) PH-M v v

A-GO-005 1.5.5.1 | Provide Operational Services to Non-SFOC Users PH-J v

A-GO-006 1.5.5.2| Maintain Systems, Software, Firmware, Facilities PH-J v '
and Equipment

A-GO-007 1.5.5.3| Document Contractor Generated Changes PH-J v v

A-GO-008 1.5.5.3| Configuration Engineering Documentation & S/W PH-J v v
Code Released with Minimal Errors

A-GO-009 1.5.5.3| Engineering Documentation Released Complete PH-J v
and with Minimal Errors

A-GO-010 1.5.5.3| Document CCMS Changes to Configured PH-J v
Facilities, System and Equipment

A-IL-001 1.5.5.4 ] Logistics Parts & Material Provisioning PH-N v

AcIL-002 1.5.5.4| Logistics Hardware Suitability PH-N v v

A-IL-003 1.5.5.4 | Orbiter Logistics Cannibalization PH-N v

A-lL-004 1.4.1.2| Orbiter Logistics Hardware Goodness Report PH-MN v v

A-IL-D05 1.4.1.2| Orbiter Logistics TPS Hardware Timeliness PH-N o

A-IL-007 1.5.5.4]| Logistics GSE Cannibalizations PH-N v

A-IL-008 1.4.1.2 | Orbiter Reparable (LRU) Fill Rate On-Time PH-N v

A-IL-009 1.4.1.2| Orbiter Non-Reparable (MSP) Hardware Fill Rate PH-N v
On-Time

A-IL-010 1.4 &| Ground Operations Hazardous Waste Reduction TA-D2 v

1.5.54.2
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Defining How Surveillance is Conducted

nanization Ke FH-M2Z, PH-F, PH-G, PH-H. PH-J
SOW Section Contractor MASA Activity Fregquency
Performance of NASA
Evidence
The contractor shall conduct Contract Management Reviews | USA Ground
{CMR) to provide NASA with curment status of the contractor s | Operations S&MA
financial, work force, and technical activities.. CMR s shall be | provides input and

Ground Operations Surveillance Matrix =3 Responsible PH, PH-M1, PH-P. PH-B, OP, TA .npnmlqua:{rz Org.

Activity

corducted in accordance with an agreed to schedule, safety assassments to
the PAR, SSRP, and
PRCB
nAL 1.1.1.2.2 PROGRAM REVIEWS Participation in Pratlight review meaetings Chiaf Par flow
presantations at Engineer as definad in KPFH-010
The contractor shall participate in and support program Program Heviews nsight plan under
meatings and raviews. This shall include presentations aunchilanding execution

covaring the contractor = areas of responsitlity; identification
of impacts due to proposed requireameants changes; the
pianning and implemantation of the program maatings and
ravigws; and the coordination and resolution of action iterms
with MASA and other contractor reprasentatives, Examples t ar is maintained
of these mestings and reviews are: Flight Readiness Review by LISA, or Space Shuttie
(FRA), the Pralaunch MMT Review, program lewvel Program Office if Level | review
controlichange boards, anomaly resolution meastings, and
government and non-contractor design reviews that impact

the contractor s area of responsbility .

M 1.1.1.23 FLIGHT READINESS PMS Metrics Reviewsd during MASA, intemal Per flow

GD-123, GO-124 CoFR process per Insight plan

The contractor shall review flight preparations to ensure flight KPH-010 (PE CoFR)

readiness in accordances with NSTS 08117, Requiramants

and Procedures for Cerification of Flight Readiness, and Shuttle Engr, Directive Raviawed during MNASA mtemal

S3P 50108, Certification of Flight Readiness for Space (SED) T-55 CofF R process pear Insight plan

Station. The contractor shall develop and implameant an KPH-010 (PE CoFR)

auditable approach to warify and ensura that flight preparation

responsibilities and requirements are mat and all problems LRR-~ Engr. Rag MNASA signature reguired on

dispositionecd. This approach shall include as a minimuam Satisfaction (ERS) ERS as defined per SP1 SP-507

opan itam reviews, Flight Readiness Reviews (FRREs),

Prataunch MMT Reviews, pre-tast briefings. and presentation loint NASA and Contractor Each
of an integrated SFOC Ceartificate of Flighlt Readiness (CoFR) rticipation in kM teres Milesiar
endorsamant. This CoFR shall be prapared in accordance revigws par KPD 86303 KPD 8
TMR Responsibifity Key Contractor Performance Evidence MASA Activity NASA activity Freguancy of NASA, Activity
g - Full Responsihility Data, Reports andfor Meatrics usad to review or assess Fraguency required to assass
B0 - Ground Cips Only generated by the confractor and used  contractor perfformance. Proof contractor performance (e.0., once per
Bl . Mansgement Insight by MNASA (0 assess pardformancs must ba provided that activity spacific flow activity, cnce par maonth,
; {proof of performance reguirad) was exocutad. ato. ).
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Communicating The Level Of Surveillance

= T = — U C
TERET T T EREEEEREL T EET E
w ! X £ E c Eln |s |c O g o
T % c|® 0 " lg 19 [|> < |o S 0
0 c |8 g8 o |¢c 1% |s|c|@ |0 ]|® c g |12,
x-37 o[- [®]8 o e [E12 121212l 18512105 61925 g |5 |5 |2
. T < Z 0 cC |T E 0 c E a n 9 c|= |= ) _ S @ = 0] 0] o a2 |®
Engineering Directorate £ 1z |o |c 9 G T |° ¢ 13 |o >lo |6 [ |u R EEE S lo o (W Y 0
Insight Matrix ¥ |p |5 |8 |@ | % 513 E |c g [0 |0 |g [0 lc [= |O 9 o |E c = |3 c |2
(ED Interpretation w |ao E n |2 |9 o [T |= |@ [E [0 S | |E |® E 15 |k |= |O = 8 0 o (<
Plus Additional wl=lels 182 e 5 (o v s |<|= |6 |= |85 |s |7 (€ [>]3 R
Recommended Areas) w e |o 9 |o a1 ju = 0 |8 |c g (T (o= |0 E [0 5 | |s |o F o |5 £
Z 9|5 |0 | © 5 Lo 1|5 |= |5 % o |g |5 ]c |0 |e |2 |~ |0 | 3 lc 12 ¢c
sz s ez e ElelEIEIRIBICSIEIEICICEIREIRIS(ELS |5 |u |2 |8
Q1o s le 5 loefulc iz |elslela ¥ lala |z |5 |c |8 |c|gle|E |0 |0 |E |5
z|2jalo @S |wlo|s S |55 |5 @ |c|c|S|e|o (2|0 |2 |c |8 |2 |>]0|E
AREA OF PENETRATION W |W |£ |0 |L [« (W [0 | |< |0 |0 |0 |0 [F [F |» |u |z |= |z |a [0 [2 v |6 |0 |u
Structural Test Rgmts (Proof Loads) 1]1]1 2 1
Peroxide Issues (Comp,Clean,Venting) 2 2
MPS/RCS Propellant Transfer
C/SiC Performance 212 2 1
SIGI 2 2
Retractable Solar Array 2 2 2
WLE Surface Temperatures 2
Li lon Batteries 3
CADS 2
Software V & VV 3
Communication System 2
High Temperature Bearings 2 1
Laser Initiated Pyrotechnic FTS 1
Composite Materials | 2
Systems Engineering/Integration Issues 1 1 1 1
AL 5254 Tank | 2|2
Component Qualification Rgmts 2 1 1 1 1
Structural Verificaton & Testing 1|j]aj1jajafajajajajafala 1]11]1
Environmental Assessment/Effects 1 1 2
Star Tracker 1
Actuator Control Electronics 2
Computers/Data Systems 2
Level O - No Penetration

Level 1 - Low Level Penetration - Participate in reviews and TIMs, assess only the data presented, perform periodic :
Level 2 - Intermediate Level of Penetration - Level 1 plus daily or weekly involvement to identify and resolve issues
Level 3 - In-depth Level of Penetration - perform independent assess. and run independent models to check and cor
Level 4 - Total Penetration - perform a complete and independent evaluation of each task
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General Process For Metric Development

INFORMATION DISPLAYS

| L |

' b \ Error Sources
. ; = - | =
Surveillance — T f

Team \ ==

»E,F:E-r tww

Location
1
| | Dizplay 1 éi ]:Fl—n_—
isplay for !
— Observe Becord Stability & Capabllity e ,H:I,L T
the waork Result

Requlraments

01/03/2001 (21)



_ Mission Success Starts With Safety

Sample of Surveillance Metric

Histarical Trend:
Metric Description: *Average Past
«What |s measured Feformance
« Wiy it |s measurad
«How 15 |t validated

Histarical Error Types:

= Denoles historical distribution
of problem type

« Examples-are bad paper, bad
parts, workmanship, ete

Current Parformance:

«Slatistically valid data (random sample)

+Metric limits (performance reguirements. process
variance, eic.)

+Data properly normalized

sDhrection indicater for desirable trend

Dafa Table;

«Mumerical data used to produce metric
Provides sample size (number of measurements)
*Provides scope (value of normalization)

Error Types: Error Sources:
Histarigal Error Sources » Denotes distribution. of «Denotes responsibllity for
«Denotes historical problem type correcting errors
responsibility for the errors *Examples are bad paper, bad «Examples are
Examples are organizations.  parts, workmanship, etc. orqanizations, core

COTE Processas, ate,

Agsesament:
«Objective/Factual assessment of the metric
« summary of metrlc results {value and {rends)

processes, etc.

«Contributing factors to exceptional or poor performance (requires core process expeart)
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Surveillance Planning Team Activity

Jan-01 Feb-01 April-01 July-01
Meeting Telecon

N 4 1/30/01

EMC Meeting S&MA Meeting PMC Meeting

2/22/01 3/27/01
A4 h 4 h 4

Team Meeting

.4
_ I
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