JET PROPULSION LABORATORY INTEROFFICE MEMORANDUM
October 26, 2004

TO: Eugene Burke
FROM: J. Retana

SUBJECT: Solar-TErrestrial RElations Observatory Ahead and Behind (STEREO A
& B) Loading Study

STEREO (Solar TErrestrial RElations Observatory) will enploy two nearly identical
space-based observatories known as STEREO Ahead (STA) and STEREO Behind
(STB). STA and STB will be in aheliocentric orbit about the sun; one drifting ahead of
the earth and one drifting behind the earth.

The purpose of this study isto evaluate STA’s and STB’ s requirements based upon a new
launch day of February 11, 2006 and re-plan of major events to be supported on the Deep
Space Network (DSN). This study will also compare launch requirements for the old
date of November 15™, 2005 to the February 11™", 2006 new launch date. Additionally,
the study will illustrate STA’s and STB’s relative proximity to each other from launch to
the 2" [unar swing-by in week 20 of 2006.

Analysis was accomplished using the FASTER (forecasting and scheduling tool for
earth-based resources) forecasting system and the updated mission set database from the
August 2004 Resource Allocation Review Board (RARB).

Summary

The analysis of the DSN network loading and contention for the period of February 2006
through the End-Of-Prime Mission May 16, 2008. STA and STB are forecast to receive
89 to 95 percent of their requested support during the life of the mission.

The results of this study are preliminary as changes to requirements for missions are
periodically updated. Detailed negotiations are handled with the Resource Allocation
Planning Team where all projects are represented.

Assumptionsfor 2006 through 2008

STEREO Ahead and Behind scheduled to launch on February 11", 2006.

DSS-63 isdown for Antenna Controller Replacement in weeks 21 thru 35 of 2006.
DSS-24 isdown for X/X-Ka Band instalation in weeks 36 thru 42 of 2006.
DSS-45 is down for Antenna Controller Replacement in weeks 41 thru 49 of 2006.
DSS-54 isdown for X/X-Ka Band installation in weeks 23 thru 30 of 2007.



Requirements
2005 Launch vs. 2006 L aunch

The launch requirements for both STA and STB were reduced significantly in week 6 for
the 2006 launch but the requirements increased from 210 hours to 343 hours in week 7,
the week after launch for launch support, as compared to the 2005 Launch requirements.
There are eleven less passes and thirty-seven less hours in the period from launch to the
first earth swing-by which equates to the first 9 weeks from launch. (See Figure-1)

Figure—1
Total Passes per Week Launch through 1st Swing-by
WK46 WK47 WK48 WK49 WK50 WK51 WK52 WK1 WK2
WK6 WK7 WK8 WK9 WK10 WK11 WK12 WK13 WK14 Total
2005 39 24 18 18 20 28 18 17 15 197
2006, 13 40 20 18 20 18 24 18 15 186
dif -26 16 2 0 0 -10 6 1 0 -11
Total Hours per Week Launch through 1st Swing-by
WK46 WK47 WK48 WK49 WK50 WK51 WK52 WK1 WK2
WK6 WK7 WK8 WK9 WK10 WK11 WK12 WK13 WK14 Total
2005 353 210 116 102 109 194 106 100 69 1359
2006 114 343 164 106 114 106 160 106 109 1322
diff  -239 133 48 4 5 -88 54 6 40 -37

Assessment on the DSN for 2006 through 2008

Overal, STA and STB are forecast to receive 89 to 95 percent supportability during the
life of the mission. In weeks 7 of 2006, STA and STB are requesting 343 hours for
launch support thisis their greatest amount of requested hours during the mission. Due to
their priority during this time frame STA and STB should not have a problem getting
their requested time. (See Figure-2)

In 2007, STA and STB are requesting 33 to 44 hours per week each throughout the year.
Dueto STA and STB pass durations which average 4 hours per pass. STA and STB will
lose 1 to 2 hours in weeks 23 and 24. Dueto STA and STB flexibility to move to other
stations this is insignificant and can be negotiated during the Mid-Range scheduling
process. (See Figure-3)

In week 11 of 2008, Kepler will be performing a Quarterly Roll maneuver that will
increase STB’ s unsupportable time by three hours. 1n week 13 thru week 20 of 2008
Phoenix will begin its Mars Approach Phase this will increase STB’s unsupportable time
from three to six hours. Due to STA and STB flexibility to move to other stations thisis
insignificant and can be negotiated during the Mid-Range scheduling process. (See
Figure-4)
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STEREO A & B Requested Vs Projected Unsupportable Hours
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Figure-4
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View Periods

The view periods for STA & STB will overlap nearly 100% (See Figure-6) from launch
in week 6 thru week 17. In week 18 to the 2" lunar swing-by in week 20 of 2006 the
view periods will separate gradually and by week 21 of 2006 the view periods will only
overlap on occasion for afew minutes to a few hours. (See Figure-7) The view periods
from the 2005 Launch follow the same pattern as the 2006 launch. (See Figure-5)

This analysis shows view period overlap with Cassini, Spitzer, Ulysses and Wilkinson
MAP from launch in week 6 to week 20 of 2006 for both STA and STB. In week 20 of
2006 STA will perform alunar swing-by that will put STA in adifferent orbit, at which
point STA view periods will overlap with the Mars projects, DSN Maintenance, New
Horizons (Pluto Charon), MESSENGER, Phoenix from 50 to 100 percent through
approximately October of 2007. STA and STB will gradually change their view period
contention and by end of mission STB will overlap the Mars projects view periods from
50 to 100 percent. Thisisillustrated in figure-8.
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Figure -6
NOTE: STA isrepresentedin YELLOW and STB isrepresented in BLUE.
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Figure-7 Continued
Week 21
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Figure-8

NOTE: STA isrepresented in YELLOW and STB isrepresented in BLUE. The projectsin contention with STA and STB are
represented in RED.
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Figure-8 Continued
Week 42 of 2007
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Figure-8 Continued

Week 20 of 2008
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In conclusion, STEREO Ahead and Behind are forecast to receive 89 to 95 percent of
thelr requested support from launch in week 6 of 2006 to end-of- mission in week 20 of
2008. Even though the launch slipped four months, the DSN supportability for STA and
STB changed very little. The view periods will start with STA being in contention with
the Mars projects from 50 to 100 percent and by the end-of-mission STB will be in
contention with the Mars projects from 50 to 100 percent.

The results of this study are preliminary in that the network loading changes as
requirements for planned missions are input and updated.

cc:
A. Andujo
R. Bartoo
S. Guduru
E. Hampton
N. Lacey
M. Medina
D. Morris
G. O'Brien
G. Burke
C. Abramo

Attachments:
Major Events and Downtime Charts 2006 thru 2008
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MAJOR DSN EVENTS AND ANTENNA DOWNTIMES 2006

November | December

January | February March April May June July August September| October
weeks |1 [0 = |4 |5 B 7 [ s B10[11[12]13]1a[15[18]17 |18[10]20]21 |22 [23 [ 25|28 |27 28] 29] 30 |31 [ 3233 [34 [35 | 36 37 [38 [30 [an 41 [42[a3 | 44 [45 45 a7 [ 48] 4a[50]51 [s2
MRO Approach/TCW-3/MO1 MRO Mapping
| | WRO Aerobraking Prime Science / Solar Conjunction |
S0U Earth Re-entry/TCM-19/Recovery TCM-Z0/EOM
| [MEGR S/C Flop MSGRSC Flip MSER Venus Approach and Flyby #1
.w Horizans Launch | WM Launch MEX Salar Carona
[MUSC TCh-3  JBIlIE Launch ST5 EOPM LUNA LOI [CUrA EOPM
2006 | WIMAP TCM GIL EQEM
Key MEX EOPK  |CLLIZ EOEM MHPC Flyby Rehearsal ULYS EOEM
Project .LENE Launch WWIMAR TCMW WiGR1 EOEM
Events EREC Ahead Launch - WERZ EOEM
EREQ Behind Launch |SELEME ECPM - [MUSC TCh-4 WWAP TCMW
[COMA WSB TCM |[ROSE Mars Swingby  [ROSE Mars Swingby
I |
[SOHO Keyhole S0HO Keyhole SOHO Keyhole [ROSE DSW2  [SOHD Keyhole
[5oHT HSO
D24 X/X Ka Band |
GDOSCC
CDSCC
[D45 Antenna Controller |
[D63 Antenna Controller
MDSCC
weeks |1 |2]3]a]s5]6]7]8]a]in]11]1z]1sl1a]1s]ie]17]15]19]e0]21 |22 23] 24] 2526 |27 [26 [2a 30|31 |32 |33 ]34 [35 |36 |37 |38 | 2 |40 |41 [an [ 43| a4 [as | ae |47 [45 [4a]50]=1 |52

Revized: October 18, 2004

12



MAJOR DSN EVENTS AND ANTENNA DOWNTIMES 2007

January | February March April May June July August September| October November | December
weeks [1 [2]3]a[s]6]7]a]ain]11az]1a1alis]ie]17]1a]19]20[21 BB 23] 24]25] 26 |27 [26 20| 0 @M 32 |33 [34 [35 |56 ] 57 [3a | 30 |40 [41 [z 4344 |45 |46 [a7 [4a [4a]s0 ][5 |52
MREO Prime Science
| | | | |
GSSA WikK1991 [ MUSC Re-Entry Phase and Re Entry | ¥ LEURERITC 1 TCh2 [PHE TCMSITCM|4
[MHPC Jupiter Approach WHPG Jupiter Departure [MHPC Checkout | [MHPC TCM
MHPC Jupiter Flyby, Checkout |
2007 [P TCM MEX Occultation | [GSSR Mercury IGESR Mercury
Key G55SR 2340 Hatho
Project @MAF’ TCM, WWRAP TCMW GSSR Mercury
Events [SOHD HSO Continuous
S0OHD Keyhole SOHO Keyhole SOHO Keyhale
14 Rall [KEPL 1/4 Rall KEPL 174 Roll
ROSE Mars Swingby ROSE Earth2 Swingby and Support
[MSGR Venus Approach and Flyby #2 WMEGR OS2
GDSCC
CDSCC
D54 X/X-Ka Band
MDSCC
weeks |1 [2]3]a]s5]6]7]8]a]in]11]1z]1sl1al1s]ie]17]18]19]e0]21 |22 23] 24]25] 26 |27 [6 [2a 30|31 |32 |33 ]34 [35 |36 |37 |38 |2 |40 |41 [an [ 43| a4 [as | ae |47 [45 [4a]50]=1 |52

Revized: October 18, 2004
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MAJOR DSN EVENTS AND ANTENNA DOWNTIMES 2008

January February March April May June July August  |September October November | December
weeks [1 [2]3]a]s]6]7]a]atn]11az]1al1al1s]ie]17]1a]19]20]21 |22]23]24]25] 26 |27 [26 ] 20|30 31 |32 33 |54 [35 |56 ] 57 [3a | 30 |40 [41 [a2 4544 |45 |46 [a7 [4a [4a]s0 ][5 |52
WRO Prime Science WRO Saolar Conj
IMGS End of Extended Mission [ | [CAS End of Prime Mission | [MHPC Checkout |
@DR Dark Current ICHOR Dark Current CHOR Dark Current [CHOR Dark Current ]
G55SR Ast 20015M26 @SSR Ast 1991WH INTG End of Extended Mission|
G55SR Ast 4450Pan | GSSR Ast 2003VE45 GE5R Ast 1998001 |GEER Ast Toutatis_ |
KEPL 1/4 Rall [KEFL 1/4 Rall ’_1 KEPL 1/4 Roll | KEPL 1/4 Rall
2008 [MEGR Merc Flyby #1 MEGR DSM3 MEX End of Extended Mission [MSGR Merc Flyby #2  MBGR DSh4
Key | - ] ROSE Asteroid Flyby 1 Rhad
Project [MHPC Marewer  PHATEM3 TCM456] [PHX EDL | | [NHPC Maneuver
Events [PHx Mars Approach PHx Surface Dps | |
[E0HO HEO S0OHO End of Extended Mission|
STB End of Prime Missian EF End af Prime Mission
=1A End of Prime Missian
GOSCC
CDSCC
MDSCC
weeks |1 [2]3]a]s]6]7]a]alin]11]1z]1sl1a]1s]ie]17]18]19]e0]21 |22 23] 24]25] 26 |27 [6 [2a 3031 |32 |33 ]34 [35 |36 |37 |38 |2 |40 |41 [an [ 43544 |25 | an |47 [45 [4a]50]=1 |52

Revized: October 18, 2004
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