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Project objective is to recapture as much of the Mars Observer
science objectives as possible.

- Spacecraft was launched on Nov 7, 1996 on a Delta Il 7925 launch
vehicle.

- Spacecraft will be inserted into a 45 hour capture orbit at Mars
(Sept 12, 1997), after which i . Il aerobrake into a low
approximately circular orbit from which it can propulsively attain
the approximately 2 hr mapping orbit.

e Spacecraft will performing mapping observations for
approx mately 2 years (one Mars year), and will be available to
perform relay activities for landers / penetrators for an additional 3
years.
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- Spacecraft was built and integrated at Lockheed-Martin
Astronautics in Denver

- Spacecraft extensively utilizes residual Mars Observer avionics
and inherited software. Science instruments are a combination of
flight spares and built-to-print instruments.

* New elements of the mission, science and spacecraft design
included:

— Ae obraking to attain the mapping orbit

— New launch vehicle (spinning injection)

— Composite structure (mass reduction)

— Propulsion design (response to Mars Observer failure)
— Telecommunications system design (power constraint)
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- Spacecraft is being operated by the Mars Surveyor Operations
Project, which will also be responsible for operating the follow-on
missions of the Mars Surveyor Program (MSP ‘98 - orbiter and
lander, Mars O1 - orbiter, lander and rover, further missions to be
defined)
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The risk management process consists of four overlapping (as
appropriate) stages: (1) risk planning, (2) risk identification and
characterization, (3) risk analysis, and (4) risk mitigation and
tracking. The various detailed activities within these four stages
are shown schematically in the Risk Management Process Flow
Chart (attached).

A key issue with MGS was to develop a program which provided
significant value added without adding a significant cost or
workforce burden to the project elements.
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* MGS risk program incorporated the following elements:
— Project Risk Retreat
— Project Risk Workshops
— Risk Assessment
— Risk Reporting
— Risk Mitigation
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Kicked off the risk program

Developed a MGS Project Risk Philosophy:

“We wil deliver the MGS mission for $154M. Project reserves wi | be
applied to assure mission critical capabilities, and to mi .imize risk
with respect to:

cost containment
schedule maintenance
achieving baseline objectives

(“Reserves” = money, baseline capabilities, time, and technical
margins)

Performed project level risk assessment (initial step in the
development of the p my'ect risk item list.
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MGS PROJECT RISK WORKSHOPS

- Project Retreat followed by Project clevent Manager (PEM) /
Cognizant Engineer workshops held at JPL and at our industrial
partner (Lockheed Martin Astronautics - Denver)

- Workshop objectives:

— Transmit Project’s understandings of risk definitions, concepts, and
nomenclature

— Present MGS Project risk philosophy

— Continued risk assessment (continued initial development of project
risk item list)
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RISK ASSESSMENT

* Variety of reports generated
— Risk database listing (Risk Identification Database)
— "“Expected costs” are compared with available contingencies
— Contingency ratios are calculated and trends noted
— Assessment summaries published at formales-.-ews
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RISK IDENTIFICATION DATABASE, ORDERED BY RISK AREA, IS
INCLUDED IN THE BACK OF THIS PRESENTATIO~
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- The Risk Identification Database maintained an archival record of
risks “realized” (risk occurred and some type of correct ve /
mitigating act’ons was required) and risks “avoided” (risx did not
occur)

* No attempt was made to correlate the estimated cost of the risk
with the actual costs ncurred by realized risks.

» The MGS development project risk program (with a defined end
date) has now transitioned to the Mars Surveyor Operations
Project risk program, which has to address the risks associated
with continuing support activities.
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* MGS Project established a Risk Reduction reserve which was
used to fund risk mitigation activities.
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* An approach such as the one described is useful in giving Project
management and sponsors information related to the adequacy of
Project reserves.

* The Risk Retreat and Risk Workshops are very ussful in
communicating the Project’s risk approach with the Project team.

- Risk management by cost impact, normalizing all risks to the
dollar impact of corrective action, is an effective methodology.

* Better metrics for correlating risk impact estimates with actual
after the fact impacts would be useful.
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- The MGS risk program identified risks, in an organized way, to the
project management so that the Project could respond to them.

- The MGS risk program was successful in gi .ing project

management high confidence that the project had adequate
reserves.

- MGS program provides a measure of risk management with very
low impact on project resources. (High value added)
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REF NO.

(for project use only) -

MGS RISK APPRAISAL FORM

DATE:

NAME:

RISK
NUMBER

PROB
ABILITY

COST IMPACT
FY95 FY96

FY97 +

DESCRIBE RISK OR SOURCE OF RISK

PROBABILITY (CHOSE ONE):
10% Low -risk will in all liklihood not occur

30% Medium - risk may occur despite normal care

500/. High - risk may occur even with special management

90% Very High - risk is nearly certain to occur

COST IMPACT:
Estimate the extra cost to the program if the risk occurs;
express all schedule and technical risk in terms of cost.
Choose a cost impact value only from the following:

$1 OK, $20K, $50K, $100K, $200K, $500K, $IM, $2M, $5M
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APRIL 1996 REPORT
INFORMATION DATE 4/4/96
PRINT DATE 5/19/97

Risk Areas:

A = Propulsion System Development
Aerobraking Design / Development
18T / Spare Hardware / Delivery Schedules
Mass / Mass Properues

n

8
[
D
E
F

MGS RISK IDENTIFICATION /MITIGATION DATABASE: DISPOSITIONED ITEMS

G = Structure Design / Development

H = Fiight SW / Fault Protestion / PROM
I = Hertage Issues

J = Business Risks

= Pans Q = Failure Risks Post - Launch / Mission Impacts
= New Designs U = Other
X = Risks Realized or Avoided, not yet approved liens
; i i €OST | cosT COST ' |MPACT $K i RISK PROB PROB PROB PROB
RSK | miskNo.|iMPACT sk| MPACT  MpaCT PROB%  DATE RISK DESCRIPTION system | RISKRECONCILE | onorsk | cosT sk | cosTsk | cosT sk
AREA (MO&DA) ACTION phuidiig)
('95) $K ('96) S$K ('97) anra
L 108 V _ -~ vorsres suppon 150 o | 150 o
,, ! ! ! !
) , ,. , . IMoUIBIIS Cause iate Instrument | i ! | h
c 105, 107, | | 200 ‘ | | 50 1/26/95 {delivery which impacts ATLO w00 | o 100 0 | ,
, 41, 44, 18 4 , | schedule i | _
! ! ! ! ' | | ;
ﬁ i ! [ r EMI or RF design problems duning SIC K I i | 7 |
! C ige, 84, 160/ [ 200 | i i so0 1/19/95 |subsystem or system I&T A 100 0 | 100 o i
: ! | | : i
: ! : | i I ” STL statting for testing | S & | i ﬁ ﬁ : J_
I ¢ 177) [ 500 ; 100 | | 30 | 5/11/95 |underscoped | | ' 180 ¢ 0 ! 1s0 ' 30 . !
| ; ' H i ' ! ! |
” | | i i |Capabilty of system test noanal sic I | ; | W J,
i | ; ! | ! | : i ;
c 27 | so0 | | 30 1726195 1 exercise the spacecraft i ali i boaso | o . 150 | 0 | |
: ; | ; , [needed modes ” f " i , i ﬁ
W ” , : W | ” : ! | | !
| I A w iP/L integration problems which S/C 1K ,_ i : |
| ¢ | i 200 L 30 5/8/95 ancmo rework to instrument or ! | 0 | o 60 | 0 ,_
i i ,m\O A, W
| W H : RWA failure during test program S/IC | i : *
c ¢ 200 ! | 30 2/24/95 |(contamination issues) i I i 60 0 | 60 0
i | ' ! f |
! , | ; : i iUse of STL equipment in the ATLO v siC | ﬁ W W | i
! | , W | _ lenvironment (because of late j : ' | i ;
c | I | ) 1deliveries or failures) delays i I ; 1 i |
| h 212 | 100 ﬁ ﬁ 30 9/14/95 FSW, FP or mission sequence ‘ W 30 ﬁ [¥] W 30 | 0 i
i [ W , testing * ; ., W , ,.
! , , : , i i |
| ! ! Modal test uncovers need to SIC K i | :
c 304 50 i 30 1/31/96 |moaify structural design 15 0 : 15 | o W
I : :
: I Spacecraft damaged during poorly s/IC |l i | !
P C 308 1000 | 10 1/31/96 |pianned spin testing 00 |0 10 o
| i H
w Lack of spare optics or structure Science |OK | | | i
] 124 800 10 for MOC “ 80 m v} 80 0 i
! i ,, Hazardous command damages S/IC K , | : T
C | 310 200 200 i i 10 | 4r4/96 spacecraft 7‘ , 40 ! 0 | 20 ; 20
i | | i |
, i : Lack of signal characterization S/IC K ' , ! :
! | ” 7 iduring box integration effects | ; ! . , : i
c . 211 i 300 ' i 10 | 9/14/95 Tg._q to do trouble-shooting i i i 30 0 30 i 0 I ;
W i “ , _ lauring ATLO or fight operations | | ! I i
| | i |
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APRIL 1996 REPORT MGS RISK IDENTIFICATION /MITIGATION DATABASE: DISPOSITIONED ITEMS BY PROBABLE COST
INFORMATION DATE ¥496
PRINT DATE 5/1997
Risk Areas:
= Propuision System Development G = Structure Design / Development
B = Aerobraking Design / Development = Fught SW / Fault Protestion / PROM
C = I&T / Spare Hardware / Delivery Scheduies I = Herntage Issues
D = Mass / Mass Properties J = Business Risks
E = Pants Q = Failure Risks Post - Launch / Mission Impacts
F = New Designs U = Other
X = Risks Realized or Avoided, not yet approved liens
. s o “US IMPACT $K RISK PROB PROB PROB PROB  POTENT
oo | misk no.|iMPACT sk| MPACT  iMPACT PROB%  DATE RISK DESCRIPTION sysTem FISKRECONGILE  oor'sk  COSTSK COSTSK COSTSK  COSTSK
AREA (MO&DA) e ACTION
('95) $K ('96) SK a7y
o 4 oo | 500 | | , 50 | 1/26/95 |Prematre taiure of on-board | 250 ° 250 ° °
. | * ; ‘ [recorder ‘ .,
i ! { | ! :
E 173] ' 500 | W | 1n ! cit1/ac |Late GIDEP alan sIC X T 0 1 o | s | o | o
o a7 EYY i LY R I3 | 270 1 o | 270 | o | 0
' =1
67 I 1000 ¢ i 1 o |i19/95 ﬁmw:mé test program failure L S/IC K ' 400 0 | 100 | 0 i B
b A i T ,mw:mQ faiures caused by new | S/C 79 , , f !
| | ‘technology in combination witn b I i
F 7 | 500 i ! 1/26/95 lnew power management I Ls0 ¢ o 50 o S
; i ! Tmnc:oamsa on-board L | i
H | i
1 . !
1.. . ,. i | | iomw_o: problem between hybrid - e i i f i
Fo 1401 | 500 ! 0 | 2/24/95 |SOWr array and PSE discovered i | so | ° | 50 o ! o
| | ! ; *9:5@ test ! ! . !
- ! | : i ; I
: ﬁ : I [Dampers, pots etc. prevent SIC XK | : i i
: | | B !
Fo 14 200 I i 10 w 1/26/9% ,omu_@am:. during test | i 20 i 0 ; 20 [o} ' 0
i ! i i i
| m , s e wwiny GuuudLLa _ CAYNEY N i . ﬂ W
G | 3.. 100 | | o 4/4/96 cu_m::m; Guide environment) 7 | 10 | 0 I 10 0 I o
| i ," | |Fault protection: nadequate s/IC K ! | i 7
| | I |aocumentation, understatfed to ' f | | |
| 111, 59, | Isupport additional reqg'ts, ERAID | PN | | 1
H Rk ! 1 !
153 200 © | 8/16/94 development to replace STL | 180 0 * 80 0 : °
1 ! | i H
| testing i | , | i
, , ! , | ! , -
I ‘Flight software testing not sic | | | “ ] —
H u,uA ; Sco 5o 474796 lnmmninenn dvcimm mmrmto e s ;o250 ¢} i o} , [¢] | 250
Flight software development and S/IC ,QA ! ,H i -
test problems, including ! ! i
" 39, 61, 157 500 50 1/26/95 |addtonai requirements, late FSW I 2s0 | 0 | 250 o | o
deliveries and effect on ATLO i | i ! :
achedule ! | ! L
i ;
, [ ! Problems identified in FSW SIC o 7 | ﬁ !
| H 304 . 3o | 1/31/g6 |'Merace to new or modified W YN o Y 0 | °
! ,m I hardware ; i ! !
i . i i ! :
" : w Additional PROM burn required aus | S/C | OK ,_ i i :
Con | 302 500 ° | 1/31/96 |10 prodlems found during system " s0 0 50 0 ” o
! | test | i : i
A, _
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APRIL 1996 REPORT
INFORMATION DATE 4/4/9¢
PRINT DATE 5/19/97

Risk Areas:

A = Propulsion System Development

MGS RISK IDENTIFICATION /MITIGATION DATABASE: DISPOSITIONED ITEMS

= Structure Design / Development

G
B = Aerobraking Design / Development H = Flight SW / Fault Protestion / PROM
C = I&T / Spare Hardware / Delivery Schedules | = Hentage Issues
D = Mass / Mass Properties J = Business Risks
E = Pans Q = Failure Risks Post - Launch / Mission impacts
F = New Desgns U = Other
X = Risks Realized or Avoided, not yet approved liens
COST
. cosT cosT COST | \MpACT $K RISK RISK RECONCILE | _PROB PROB PROB PROB | POTENT
AREA RISK NO.JIMPACT $SK| IMPACT | IMPACT (MO&DA) PROB % DATE RISK DESCRIPTION SYSTEM ACTION COST $SK | COSTS$K | COSTS$SK | COST $K | COST $K
('95) 3K ('96) | SK (97) AREA i e "7 +) | (MO&DA)
Lack of reliability work to Science |CK | |
| | 165 50 50 5/8/95 adddress instruments problems 2 0 25 0 0 “
| V from MO | |
! Use of hertage slectronics Y] X - ‘, i
i - i 1
| 48 A 500 10 1/26/95 hardware, nsk of wear-out, 5. : o 50 0 ! 0 :
! | ] ) overtest | ; ! _
t ! N
r ! | ] | A, Business impacts on spacecraft A SiC jx ﬁT W |
| | | i
[ | : | | cost, e.g indirect rate impacts of | - 1 o w
i 42 ﬁ 200 ﬂ 50 30 1/26/95 !Lockheed / Martin merger i 75 W [¢] 60 S |
, ! | i i i ; i ‘
- f ! ] ! |[Fught thermal control problems, siIc [ W ! , ﬁ
' ; ,ﬂ ! ; i i le.g. incomplete thermal modeling ! , | i |
L Q 40,37 ; I 200 | 200 | 50 1/26/95 |or model verification in test v 200 ! o) 0 100 100 !
. ; ! ; ; program | i !
J : | | ! ;
) i | !
. * ﬁ ' ! | ight software problems post- Mission fQA I i i
” Q i ._a.: * 1 | 200 [ 50 2/24/95 llaunch | | 100 0 | 0 [ | 100
i 1 i i ! . ;
! i ! i : Pl's cannot find or rehire "science [oX , ; ; R
- Q 148 \ i i 100 W 50 5/8/95 [competent programmers f i I 50 | 0 i 0 0 50
. ! | , | ' i |
3 W ﬁ w | Inadequate computer support al | Sciance e i | ' | | |
Q 147 i ' | 100 50 | 5/8/95 'Pi's facuity for operations | | |50 0 0 W 0 50 |
| B ' ! i : !
- | ! [S/C magnetic cleaniness requres | Science |OK : :
. Q 1458 500 2o 5/8/95 |3ddtonal MAG modeing during 156 | o 0 ; o | is0
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