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App- 
roved 

 
By Parameter Info on 

Page Limits Value/  
Filename 

 FDG Repointing Vector Validation    8-9 N/A 0.19 degrees in plane 
0.12 out of plane 

 FDG Current OD Uncertainty    7, 14 Within ground station FOV for post ADV1 
passes 0.3 (apo), 0.9 (per) 

 

MOC SAP     

Contacts Still Valid 

APL and ADV1 Contact has changed. 
ADV1 has a shortened view period. 

End time is 06/08 20:38:50 vs original 
06/08 21:00 

APL shows a D/L of 2k only  

 MOC USN Coverage for ADV1 
 

 Available at time of MAC (can be 
waivered)  

 FDG No Burn Trajectory     13   

 MOM Time of ADV1 (6/8 2000 UTC)  In viable viewperiod  

 FDG Duration of Burn (600s)  600s - no tolerance  

 MOC ADV1 ATS  N/A IBEX_DV1_June_8_v003.scr 

 MOC Contact ATS  <240 commands onboard IBEX_2011_6_8_june11Contacts_v001 

 

SYS, ACS, 
HPS, MOC, 
MOM, 
PM, 
ISOC, 
FDG 

Approved Delta-V ATS (prior to MAC) 

 

N/A 

MOC Approve 
Tank heater set points post maneuver 

have been changed to burn +30 minutes 
As per systems recommendation  

 ACS  ACS TLM (from contact before MAC)    23 GREEN Green 

 HPS HPS TLM (from contact before MAC)    19-21,28 GREEN Green 

 EPS EPS TLM (from contact before MAC)    25-27 GREEN Green 

 SYS SCB TLM (from contact before MAC)    22,24, GREEN Green 

 SYS Temperature Plots    29   

 
MOC, FDG, 
SYS, EPS, 
ACS, HPS 

All files posted to SFTP (prior to MAC) 
Charts, screen captures Tpages, ATS, etc. 

   Yes 
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S/C State as of pass prior to MAC: 
 
Sun Angle  __23.1___      Post-Maneuver Expected Sun Angle __23__  tol +/- 1 degree (quaternions) 
Post- Repointing Spin Rate  ___4.18__ Post-Maneuver Expected Spin Rate _4.15 -  4.2_ standard rpm range    
 
Average pointing vector  :  x=0.365055   y=0.632879   z=0.682788 
Error (in plane) : 0.19 
Error (out of plane) : 0.11 
Total error : 0.215 
 
Repointing Maneuver Success Criteria : 
  Maneuver Completed within Allotted time ____Y___ 
 End of burn pressure within limits  ____Y___ ( no change) 
 Cat bed heaters on & off   ____Y___ 
 Nutation damping pulses    ____N/A___ 
 Spin down pulses     ____N___ 
 
Post- Spin Up Spin Rate  __21.18____  Post-Maneuver Expected Spin Rate ___22_____   tol.  +/- 1 rpm 
 
Spin Up Success Criteria 
 Correct polarity    __Y_____ 
 Maneuver Completed within Allotted time __Y_____ 
 End of burn pressure within limits  __Y_____ 
 Cat bed heaters on & off   __Y_____ 
 Nutation damping pulses    __N_____ 
 
SCB State     HK      
CEU Mode    Off 
FC Mode      Mission 
ACE Mode      High Rate 
EPS Mode     Normal 
Star Tracker      Off 
ACS Low Rate Sensor __N/A______ 
 
Fuel used Table : Grey boxes do not have meaningful values - leave blank * Minimal accuracy 

Immediately 
before/after 
maneuver 

Tank 1 Pres 
(SYS) psi 

Tank 1 Temp 
(SYS) °C 

Tank 2 Pressure 
(SYS) psi 

Tank 2 Temp 
(SYS) °C 

Delta-V  
(FDG) m/s 

Fuel Use  
(SYS, FDG, MT) 
kg 

Fuel Remaining 
(SYS, FDG, MT) 
kg 
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 Est Obs Est Obs Est Obs Est Obs Est Recon OD Recon OD* Est Obs 
Pre-Repointing 
 

 173.43  18.82  173.14  20.05       16.41 

Post-Repointing 
 

173.43 172..85 
 

18.82 18.33 173.14 172.75 20.05 19.31    0.004  16.41 16.514 

Pre-Spin Up 
 

173.43 172..85 18.82 18.33 173.14 172.75 20.05 19.31      16.41 16.514 

Post-Spin Up 
MT - top 
JG - bottom 
 

171.66 172.55 
172.7 

18.82 18.9 
19.07 

171.35 172.55 
172.41 

20.05 20.7 
21.29 

   0.197  16.21 16.408 
16.27 

Pre-ADV1 
MT - top 
JG - bottom 
 

172.18 
172.70 
 

 18.585 
19.07 

 171.88 
172.41 

 19.696 
21.29 

      16.403 
16.27 

 

Post-ADV1 
 

140.28  18.82  140.28  20.05  103.1   4.17  12.04  

Pre-ADV2 
 

140.28  18.82  140.28  20.05       12.04  

Post-ADV2 
 

121.24  18.82  121.24  20.05  94.16   3.67  8.37  

Pre-ADV3 
 

121.24  18.82  121.24  20.05       8.37  

Post-ADV3 
 

111.0  18.82  111.0  20.05  67.62   2.52  5.85  

Pre-Spin Down 
 

111.0  18.82  111.0  20.05       5.85  

Post-Spin Down 
 

110.01  18.82  110.01  20.05  X   0.197  5.65  

Pre-Repointing 
 

110.01  18.82  110.01  20.05       5.65  

Post-Repointing 
 

110.0  18.82  110.0  20.05  X   0.006  5.65  

 
Table Change History (date, person, change) : 
 
Approvals By  : 
___Y__ Dave McComas   __Y___ Robert Lockwood  ___Y__ John Carrico 
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Current Orbit Uncertainty

3‐sigma Position Uncertainty 3‐sigma Velocity Uncertainty

Th d fi iti 3 i t i t l i l• The definitive 3‐sigma uncertainty values are nominal
o In‐track 3‐sigma position uncertainty at apogee ~ 3km
o In‐track 3‐sigma position uncertainty at perigee ~ 9km
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Maneuver Pointing

• Target J2000 Spin Axis:
o X = 0.367310 
o Y = 0.634537 
o Z = 0 680034o Z = 0.680034

• Achieved J2000 Spin Axis:
o X = 0.3650257 
o Y = 0.6328483 
o Z = 0.6828318

• In‐plane difference = 0.19 deg (over‐rotate)
• Out‐of‐plane difference= 0.12 deg
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Monte Carlo ‐ Pointing

Under‐rotate Achieved In‐plane
Pointing

Over‐rotate
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Out‐of‐plane pointing error varied ± 0.15 degrees



Engine Performance

Sinda PerfectSinda Perfect

PM1 Observed

• Predicted engine performance range of 91% ‐ 101% (of Sinda performance)Predicted engine performance range of 91%  101% (of Sinda performance)
o All performance levels show shadows < 3 hours for 10 years
o Assumes calibration and re‐plan after ADV1
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Current Burn Plan

• ADV1 Ignition =  08 Jun 2011 20:00 UTCG
• ADV2 Ignition = 16 Jun 2011 19:00 UTCG

Current Location

A1
ADV2 Ignition    16 Jun 2011 19:00 UTCG

• ADV3 Ignition =  17 Jun 2011 11:00 UTCG
• Spin‐down 24 Jun 2011 09:00 UTCG
• Re point 24 J n 2011 15 30 UTCG

A2

A3
• Re‐point 24 Jun 2011 15:30 UTCG
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Last Orbit

• Apogee 0 (A0)Apogee 0 (A0)
o A0 time: 01 Jun 2011 13:20 UTCG
o A0 radius: 48 46 Reo A0 radius: 48.46 Re

• Perigee 1 (P1)
o P1 time: 5 Jun 2011 08:22 UTCG
o P1 radius: 2.71 Re
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Next Orbit

• Apogee 1 (A1)Apogee 1 (A1)
o A1 time: 9 Jun 2011 04:42 UTCG
o A1 radius: 48 73 Reo A1 radius: 48.73 Re

• Perigee 2 (P2)
o P2 time: 13 Jun 2011 05:39 UTCG
o P2 radius: 4.59 Re
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Acquisition Check

• Image shown at the time of first AOS post‐ADV1
• APL – 09 Jun 2011 05:30 UTCG

• The predicted orbit uncertainty post‐ADV1 (with 5% magnitude 
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uncertainty) is entirely within the station FOV



Observed Tank Parameters

• Observed (HPS):
o Post‐Spinup Fuel Remaining = 16 408 kgo Post‐Spinup Fuel Remaining = 16.408 kg
o Post‐Spinup Avg Tank Pressure = 172.55 psi

• Sinda Initial Conditions:
o Pre‐ADV1 Fuel Remaining = 16.26 kg
o Pre‐ADV1 Avg Tank Pressure = 170.8 psi

• Sensitivity Analysis by Steve Green indicates the 1.75 
psi pressure difference will cause ~ 0.52% higherpsi pressure difference will cause   0.52% higher 
performance of ADV1 (delta‐V)
o Some offset due to the higher than expected fuel mass
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Current Fuel Estimate

Fi t li i di t th t f l ti t d f• First line indicates the current fuel estimate used for 
planning

oDiffers by 0.148 kg from HPS estimate, but matches last runoDiffers by 0.148 kg from HPS estimate, but matches last run 
of Sinda model

• Yellow lines indicate estimated values throughout the 
bburn sequence
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No Burn Sequence

• IBEX experiences some perigees below 0.5 Re altitude in Aug – Sep 2011
• IBEX experiences a 6.98 hour eclipse (Umbra + 30% Penumbra) in Sep 2012
• IBEX begins to exit Earth orbit in January 2014

S P S i
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Same as Pre‐Spinup



Summary

• The current orbit meets design criteria to 
continue as plannedcontinue as planned

• The current burn plan specifies the following:
o ADV1 Ignition  = 08 Jun 2011 20:00 UTCG Duration = 600 sec
o ADV2 Ignition  = 16 Jun 2011 19:00 UTCG Duration = 600 sec
o ADV3 Ignition  = 17 Jun 2011 11:00 UTCG Duration = 459.656 sec
o Spin‐down = 24 Jun 2011 09:00 UTCG
o Re‐point = 26 Jun 2011 15:30 UTCG
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