The nominal Orbit A Phase plan was to be a non-science phase, where the Flight Dynamics team learned the Bennu environment. As such, no phase plan narrative was written.

The following material are the weekly operations summaries for the Orbit A phase which ran from December 31, 2018 to February 21, 2019, the first 7 1/2 weeks of 2019.



mmm|\Veek 8 — Tactical Kickoff

Week 6 - J-Asteroid 1

- . Week 5 - J-Asteroid 2
Xl I l r I a Week 4 - TCR approval and Handshake
- eek 3 - Flight Activ ickoff

OSIRIS-RExX

- Week 2019-01

- Week: 12/31/2018 (DOY 365) T13:30:00 — 1/7/2019 (DOY 007) T13:30:00
- SPT: N/A

- Ops Engineer: Ed Audi
- OPSCHK: 130
- Science Activities: N/A

- Default attitude: Sun point through 1/1, Nadir Point after that
- Slew config: Default
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Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1
Week 5 - J-Asteroid 2

xm1901 Planning Schedule e

/ Week 2 - Final Implementation/Delivery|
OSIRIS-REX Week 1 - Review/Uplink

D 3 B T Week 0 - Execution

Activity Start Date | Finish Date | _status _

Tactical Kickoff 11/6/18 11/6/18
OpNav Request 11/12/18 11/12/18
New SOCR and kernel submission deadline 11/20/18 11/20/18
OpsEng builds J-Asteroid Plan 11/21/18 11/28/18
Deliver OpNav Checklist to FDS 11/29/18 11/29/18
J-Asteroid Reconciliation 11/29/18 11/29/18
Week TCR for BG sequence and science populated 12/3/18 12/3/18
TCR approval 12/5/18 12/5/18
Delivery to MSA 12/19/19 12/19/18
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8/17/2018
8/17/2018 k&

Approach:

Effective Date: 2018-10-29

Data Product Completion Forecast

112/2/2018

2, 12/2/2018

Approach Observations:

Approach Validations: 8/17/2018 &

3 12/14/2018'

Approach Science Data Productss 10/8/2018 F
Dust and Gas Plume Search: Approach:  10/8/2018 g 10/17/2

Bennu Light Curve Processing :
KDP: NO HAZARDS DETECTED; Perform MOP or N51 on Nov 30

Bennu Phase Function Processing :

Updates to Ground-Based Observations

Processing of Integrated Spectral Properties of Ben

4 1/11/2019

10/20/2018

Matural Satellite Search:  11/7

Bennu Ephemeris:

Preliminary AIRWG Shape Model Deliveries: 11/9/2018 F

Rotationally Resol

Prime Meridian for Coordina

Prelim

Gantt now includes Baseline Tracking bars

F ik

Preliminary Survey (

Preliminary Surve

SDPS on ODOCS: Bennu Prox Ops\Science Status
(All Access)\Science_Data_Production_Schedule\

Pre-Release of Final 75cm Shape model from SPC t

Preliminary Survey §

Preliminary Su

Global Param

75cm Shape model from SPC for

Bennu

, 2018 & 11¥9/2018

nu:  11/22/2018 F

018

— 11/5/2018

2018 B 11/9/2018 11 days behind baseline, but are long-

term/informational products

11/14/2018
11]16]’2018&11}22]2018

11/19/2018 e 11,/29/2018
12/3/2018 X 12/3/2018 _
3 12/13/2018
ed Thermal Inertia: 12}'14{2018512{18{20{18
e System Defined: 12]’13!2018512!25]2[}18
: 3 1/11/2019
nary Survey: 12/3/2018 4 L 12,-?"25{2[}18
bservations: 12,’4}'2018512,’17}201?8
Validations: 12,’4}'2018=12f2éﬂ-{2[}18
12/17/2018 F
wvey Mass Estimation:  12/17/2018 S, 12;!27]2018
FDS (SPC_75_Draft):  12/17/2018 S 12/31/2018
eters PCK from SPC_75 DRAFT: 12/31/2018 I 1/1/2019
Preliminary Survey Bennu Ephemeris: 1,?'7;'20{19 X 1/7/2019
zlobal mapping (PS_75_ Official): 12]31]2018i=. 1/21/2019
DECISION TO MOVE TO GROUND-BASED ELANDMARK NAV & 1/24/2019
Bennu Volume to within 0.9%: 1/21/2019 X 1/22/2019
Coordinate System declared for global mapping;: 1/21/2019 X 1/22/2019
Global Parameters PCK from PS_TS_OH‘icia[:: 1/21/2019 x 1/22/2019
Orbital A Bennu Pseudo-Ranging: 1/25/2019 X 1/25/2019
EOrbitaI A Bennu Ephemeris:  2/27/2019 X 2/27/2019
Orbital A FDS OD Gravity Field Estimate:  2/21/2019 Smm—t, 3/6/2019
: COM-CQOF Offset Determined: 3/6/2019 X 3/7/2019
ALTWG Revised CK (ALT-21) and SPK (ALT-22) & 3/7/2019

4, 3/7/2019

cience Data Products:

‘2/2 1/2019
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OSIRIS-REX

AT D BN T H 2 B T

Planning Waterfall

NOVEMAER 2018 NOVEMBER 20

NOVEMBER M8

ECEMBER 7

DOy 332{333(334[335
IWO‘!' 43 Ad 45 46 47 43_ 49 50 _51
Maneuvers || il
AN AAM Ak Lt Mip 2P mMap Map M5P MEP M7P M1A
| Reference trajectory delivery Ref Ref (revised GM) Ref [Orb
SOPG Phase Kickoff .Dﬁ Orbital Kickoff 05 BBD Kickoff
Weak 8 - Tactical kickoff OpNav only (PS5 3) wk 51 OpNav only wk 52 OpNav only wk 01 OpNav only wk 02 OpMNav only wk 03 OpNav only wk 04 OpMav only wk 05 OpNav only wk 06 OpMNav only wk 07 |
Waak 7 - 5058 Prelim Survey 2 wk 50 OpMNav only (PS 3) wk 51 OpMNav only wk 52 OpNav only whk 01 DpMav only wk 02 OpNav only wk 03 OpNav anly wk 04 OpNav only wk 05 OpMav only wk 06
Waak 6 - J-Astaroid 1 Pralim Survey 1 wk 49  Prelim Survey 2 wk 50 OpNav only (P5 3) wk 51 OpNav only wk 52 DpMav only wik 01 OpNav only wk 02 OpNav only wk 03 OpNav only wk 04 DpMNav only wk 05
.WIIII:E-J—M‘III'HHE l-..*“ﬁﬂ Pralim Survey 1 wk 49  Prelim Survey 2 wk 50 OpNav only [PS 3) wk 51 DpMav only wk 52 OpNav only wk 01 OpMav only wk 02 OpNav only wk 03 OpMav only wk 04
Week 4 - TCR approval and Handshake | Iﬁh“i. Pralim Survey 1 wk 49  Prelim Survey 2 wk 50 OpMNav only (PS5 3) wk 51 OpNav only wk 52 OpMav only wk 01 OpMav only wk 02 OpMNav only wk 03
‘Weak 3 - Flight Activity Kickoff [ 2 whd lﬂ-“m*ﬂ Prelim Survey 1 wk 49  Prelim Survey 2 wk 50 OpMav only [P5 3) wk 51 OpNav only wk 52 OpNav only wk 01 OpNav only wk 02
Week 2 - Final Implementation/Delivery| OTES Spectra wk 45  Early Shape Model wk 46 E u-ﬁ-uuul-iﬂ Prelim Survey 1 wk 43  Prelim Survey 2 wk 50 OpNav only (P53} wk51  OpNav only wk 52 OpMNav only wk 01
‘Weaek 1 - Review/Uplink OVIRS Spactra wk 44 OTES Spectra wk 45 Early " 4 .:_ rly Shape Modal wk 4 ““““ﬂ Prelim Survey 1 wk 49  Pralim Survey 2 wk 50 OpNav only [PS 3) wk 51 OpNav only wk 52
‘Week 0 - Execution Natural Satellite wk 43  OVIRS Spectra wk 44 mmmls | . al v el wk 47 Iﬂlhluiﬂﬂ Pralim Survey 1 wk 49  Pralim Survey 2 wk 50 OpNav only [P5 3) wk 51
T "W omoEm mman o aw m
| Shape Model iImaging PohyCam Shape Model Mosaics MapCam & OLA MapCam B OLA MapCam & OLA MapCam & OLA
Obsivotions Mat 5at Search Mat Sat OWVIRS/OTES Spectra Mat Sat S-aml:amumagmg Shape Model Shape Model Shape Model  Shape Model
OVIRS Solar cal HE:IS Crab Cal
lllllllllllll IIIIIIIIIIIIIIII
MavCam nat sat

ODOCS location: OSIRIS-REx Bennu Proximity Operations\Rolling_Wave Cadence_Status\SPT_Planning_Timeline\



‘ Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1

- " Week 5 - J-Asteroid 2
xm1902: Orbital A Week 1. 708 spprovsl and Handshake
- eek 3 - Flight Activity Kickoff
ve

OSIRIS-RExX

- Week 2019-02

- Week: 1/07/2019 (DOY 007) T13:30:00 — 1/14/2019 (DOY 014) T13:30:00
- SPT: N/A

- Ops Engineer: Andrew Gardner

- OPSCHK: 131

- Science Activities: N/A

- Default attitude: Nadir Point

- Slew config: Default




Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1
Week 5 - J-Asteroid 2

]
xm1902 Planning Schedule
Week 3 - Flight Activity Kickoff
/ Week 2 - Final Implementation/Delivery|
oOsSIRIS-REX Week 1 - Review/Uplink

D 3 B T Week 0 - Execution

Activity Start Date | Finish Date | _status _

Tactical Kickoff 11/13/18 11/13/18
OpNav Request 11/19/18 11/19/18
New SOCR and kernel submission deadline 11/27/18 11/27/18
OpsEng builds J-Asteroid Plan 11/28/18 12/5/18
Deliver OpNav Checklist to FDS 12/6/18 12/6/18
J-Asteroid Reconciliation 12/6/18 2/6/18
Week TCR for BG sequence and science populated 12/10/18 12/10/18
TCR approval 12/12/18 12/12/18
Delivery to MSA 12/26/18 12/26/18



Effective Date: 2018-11-05

Data Product Completion Forecast

2019
Jul Aug 3 Dec
Approach: 8/17/2018 L 12/2/2018
Approach Observations: 8/17/2018 & 3 12/2/2018 :
Approach Validations: 8/17/2018 & 3 12/14/2018
Approach Science Data Products :  10/8/2018 F 3 1/11/2019
Dust and Gas Plume Search: Approagh:  10/8/2018 g 10/17/2018 5
Bennu Light Curve Processing :  11/6/2018 | p=—g11/13/2018 :
Natural Satellite Search: 11/7/2018 &, 11/9/2018 Non-blessed data has pushed these DPs
KDP: NO HAZARDS DETECTED; Perform MOP or NS on Nov 30, 2018 & 189/2018 | - : 19 days behind baseline, but DF’S are long-
r Bennu Phase Function Processing 1 11/16/2018 Jed, 11/22/2018 term/mformatl_onal’ .
Milestone still on track to use Updates to Ground-Based Observations : 11/19/2018 Jmmme 11/29/2018 Carl H has created a version, using non-
Natural Satellite Search DPs on Bennu Ephemeris: 12/3/2018 X 12/3/2018 G (I, UL ) a0
11/9/2018 o o submitted DPs pending discussion.
Preliminary AIRWG Shape Model Deliveries: 11/9/2018 & 3 12/13/2018
Rotationally Resolved Thermal Inertia:  12/14/2018 =3 12}'18;"20158
Prime Meridian for Coordinate System Defined: 12/13/2018 Jm——3 12/25/2018
Processing of Integrated Spectral Properties of Bennu:| 11/22/2018 & : 2 1/11/2019
Preliminary Survey: 12/3/2018 4 L 12}‘;26}'2018
Preliminary Survey Observations: 12/4/2018 F—— 12}'1?}’2018;
Preliminary Survey Validations: 12/4/2018 3 12/24/2018
Preliminary Survey Science Data Products:  12/17/2018 k& : 2 3/7/2019
Preliminary Survey Mass Estimation:  12/17/2018 S—, 12}"2?;’2018
Pre-Release of Final 75cm Shape model from SPC to DS (SPC_75_Draft): 12f1?l2018=; 12/31/2018
Global Paramefers PCK from SPC_75 DRAFT: 12/31/2018 1 1/1/2019
Areliminary Survey Bennu Ephemeris: 1;"?,-"2[?!19 X 1/7/2019
75cm Shape model from SPC for gliobal mapping (PS_75_Official): 12}31}2018i=, 1/21/2019
DECISION TO MOVETO GROUND—BASE[@ LANDMARK NAV ¢ 1/24/2019 02/21/2019

SDPS on ODOCS: Bennu Prox Ops\Science_Status Bennu Volume to within 0.9%: 1/21/2019 X 1/22/2019

(A// Access)\Science_Data_Production_Schedule\ Bennu oordinate System declared for global mappi%g: 1/21/2019 X 1/22/2019

Global Parameters PCK from PS_?S_Officfal: 1/21/2019 x 1/22/2019

Orbital A Bennu Pseudo-Rar‘iging: 1/25/2019 x 1/25/2019
j Orbital A Bennu Ephemeris:  2/27/2019 X 2/27/2019
¥ = Milestone’s Deadline Orbital A FI;]S 0D Gravity Field Estimate:  2/21/2019 fr—) 362019
= Baseline Start/Finish : COM-COF Offset Determined: 3/6/2019 X 3/7/2019 3
ALTWG Revised CK (ALT-21) and SPK (ALT-22) & 3/7/2019




‘ Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1

- " Week 5 - J-Asteroid 2
xm1903: Orbital A Week 1. 708 spprovsl and Handshake
" eek 3 - Flight Activity Kickoff
ve

OSIRIS-RExX

- Week 2019-03

- Week: 1/14/2019 (DOY 014) T13:30:00 — 1/21/2019 (DOY 021) T13:30:00
- SPT: N/A

- Ops Engineer: Andrew Gardner

- OPSCHK: 132

- Science Activities: N/A

- Default attitude: Nadir Point

- Slew config: Default




Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1
Week 5 - J-Asteroid 2

xm1903 Planning Schedule e

/ Week 2 - Final Implementation/Delivery|
OSIRIS-REX Week 1 - Review/Uplink

D 3 B T Week 0 - Execution
— ]

Activity Start Date _ Finish Date | _status _

Tactical Kickoff 11/20/18 11/20/18
OpNav Request 11/26/18 11/26/18
New SOCR and kernel submission deadline 12/4/18 12/4/18
OpsEng builds J-Asteroid Plan 12/5/18 12/12/18
Deliver OpNav Checklist to FDS 12/13/18 12/13/18
J-Asteroid Reconciliation 12/13/18 12/13/18
Week TCR for BG sequence and science populated 12/17/18 12/17/18
TCR approval 12/19/18 12/19/18
Delivery to MSA 1/2/19 1/2/19




Effective Date: 2018-11-12

Data Product Completion Forecast

Approach: 8/17/2018 L 12/2/2018
Approach Observations:  8/17/2018 & 3 12/2/2018 :
Approach Validations: 8/20/2018 F 3 12!1?!201@3
Approach Science Data Produgis :  10/9/2018 & 2 1/11/2019

Dust and Gas Plume Search: Approach: J10/9/2018 g 10/17/2018
Bennu Light Curve Procgssing: 11/14/2018| p=— 11/20/2018
MNatural Satellite Search: 11/6/2018 pq,11/8/2018 .
Worked with Bashar for updated data
KDP: NO HAZARDS DETECTED; Perform MOP or N51 on Nov 30, 2018 4 10148/

2018 R A .
) ] 11/14/2018 validation durations; these DPs have been
Bennu Phase Function Processing: 11/20/2018, = 11/26/2018 slightly pushed past baseline

Updates to Ground-Based Observations: 11/20/2018, Fe—] 12,3/2018
Bennu Ephemeris: 12/3/2018 X 12/3/2018
Preliminary AltWG Shape Model Deliveries: 11/10/2018 F 3, 12/13/2018
Rotationally Resolved Thermal Inertia:  12/18/2018 & 12}'19;’2[2318
Prime Meridian for Coordinate System Defined: 12/13/2018 Jm——e3 12/26/2018
Processing of Integrated Spectral Properties of Bennu: 1lf26f2018=5= 1/11/2019
Preliminary Survey: 12/3/2018 § ‘12}’;26,*'2018
Preliminary Survey Observations: 12!4!2018512}’1?}2018;
Preliminary Survey Validations: 12/4/2018 — 12,28,2018
Preliminary Survey Science Data Products:  12/17/2018 & 5 3 3/8/2019
preliminary Survey Mass Estimation: 12/17/2018 F—8 1?}28}2018
Pre-Release of Final 75cm Shape model from SPC to FDS (SPC_75_Draft): 12;‘1?{20185; 12/31/2018
Global Parameters PCK from SPC_75_DRAFT: 1/1/2019 ;[ 1/1/2019
preliminary Survey Bennu Ephemeris: 1;"?;"2[}19 X 1/7/2019
75cm Shape model from SPC for global mapping (P5_75_Official): 1!1!2019;= 1/21/2019

DECISION TO MOVETO GROUND—BASE[?’ LANDMARK NAV ¢ 1/24/2019 L 3
SDPS on ODOCS: Bennu Prox Ops\Science_Status Bennu Volume to within 0.9%: 1/22/2019 X 1/22/2019 2/2112019
(All Access)\Science _Data Production_Schedule\ Bennu Coordjnate System declared for global mapping: 1/22/2019 Z 1/22/2019

Global Parameters PCK from PS_75_Official: 1/22/2018 X 1/22/2019
Orbital A Bennu Pseudo-Rar‘iging: 1/25/2019 X 1/25/2019
: Orbital A Bennu Ephemeris:  2/27/2019 X 2/27/2019
Orbital A FDS OD Gravity Field Estimate:  2/21/2019 f————3 3/7/2019
4 =Baseline Start/Finish COM-COF Offset Determined: 3/7/2019 X 3/8/2019
' ALTWG Revised CK (ALT-21) and SPK (ALT-22) & 3/8/2019

L 4 = Milestone’s Deadline




‘ Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1

- " Week 5 - J-Asteroid 2
XI I l 1 904 Orbltal A Week 4 - TCR approval and Handshake
- eek 3 - Flight Activity Kickoff
ve

OSIRIS-RExX

- Week 2019-04

- Week: 1/21/2019 (DOY 021) T13:30:00 — 1/28/2019 (DOY 028) T13:30:00
- SPT: N/A

- Ops Engineer: Sara Knutson

- OPSCHK: 133

- Science Activities: N/A

- Default attitude: Nadir Point

- Slew config: Default




Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1
Week 5 - J-Asteroid 2

xm1904 Planning Schedule e

Week 2 - Final Implementation/Delivery|
Week 1 - Review/Uplink

OSIRIS-REX

D 3 B T Week 0 - Execution

Activity Start Date | Finish Date | _status _

Tactical Kickoff 11/27/18 11/27/18
OpNav Request 12/3/18 12/3/18
New SOCR and kernel submission deadline 12/11/18 12/11/18
OpsEng builds J-Asteroid Plan 12/12/18 12/19/18
Deliver OpNav Checklist to FDS 12/20/18 12/20/18
J-Asteroid Reconciliation 12/20/18 12/20/18
Week TCR for BG sequence and science populated 12/24/18 12/24/18
TCR approval 12/26/18 12/26/18
Delivery to MSA 1/9/19 1/9/19



‘ Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1

- " Week 5 - J-Asteroid 2
xm1905: Orbital A Week 1. 708 spprovsl and Handshake
" eek 3 - Flight Activity Kickoff
ve

OSIRIS-RExX

- Week 2019-05

- Week: 1/28/2019 (DOY 028) T13:30:00 — 2/4/2019 (DOY 035) T13:30:00
- SPT: Carl Hergenrother/Christian d’Aubigny

- Ops Engineer: Josh Nelson

- OPSCHK: 134

- SOCRs: 108, 121, 122, 123, 124

- Default attitude: Nadir Point

- Slew config: Default




OSIRIS-AEX

WOQOY 05 (L+30 Checkout and Cals) Schedule

- 11/27/2018: OCAMS / SPT / OPS tagup re: OCAMS L+30 Checkout and Cal

- 12/07/2018: L+30 Instrument Reconciliation (All products may not be done by this point)
- 12/07/2018 — 12/10/2018: WOY05 TCR Population

- 12/20/2018: WOY04 / WOYO05 joint OpNav Reconciliation

- 01/03/2019: WOYO05 FA Kickoff

- 01/03/2019: WOY04 / WOYO05 Final OpNav Requests due from OpNav Team (Proposed)
- 01/07/2019: Week 05 OpNav Product Delivery to MSA

- 01/09/2019: First Product Delivery to MSA

- 01/10/2019: MSA integrate and build WOY04 and WOY05

- 01/11/2019 — 01/13/2019: WOY 04 and WOY05 SS/STL testing

- 01/14/2019 — 01/15/2019: Review of WOY04 and WOY05 SS/STL testing results

- 01/15/2019-01/16/2019: Margin for WOY05 L+30 Pass 2 updates (only if needed)

- 01/17/2019 — MSA WOYO05 rebuild Pass 2 (if needed)

- 01/18/2019 — 01/20/2019: WOY05 SS/STL testing (if needed)

- 01/21/2019 — 01/22/2019: Review of WOYO05 Pass 2 SS/STL results (if needed)

- 01/24/2019: Command Conference



Effective Date: 2018-11-26

Data Product Completion Forecast

2018 2019
Jul Aug Sep Oct Nov Dec Jan Feb Mar
Approach: 8/17/2018 4 12/2/2018 :
Approach Observations: 8/17/2018 & 3 12/2/2018 :
Approach Validations: 8/20/2018 F 3 12;"1?,-"201?8
Approach Science Data Produgis : 10/9/2018 1/11/2019
Dust and Gas Plume Search: Approach: _J10/9/2018 ] 10/17/2018 5
Bennu Light Curve Progassing:  11/15/2018 & - 12/13/2018
Natural Satellite Search:  11/6/2018 p,.11/8/2018
KDP: NO HAZARDS DETECTED; Perform MOP or NS1 on Nov 30, 2018 ¢ 1148/2018
Bennu Phase Function Processing :  11/21/2018 Fepe=q 11/27/2018

SDPS on ODOCS: Bennu Prox Ops\Science_Status (All Updates to Ground-Based Observations: 11/21/2015 P 12/4/2018

Access)\Science_Data Production_Schedule\ Bennu Ephemeris: 12/3/2018 X 12/3/2018
Preliminary ARWG Shape Maodel Deliveries: 11/10/2018 | 3 12/13/2018 .
" - Rotationally Resolved Thermal Inertia:  12/18/2018 & 12!19!2@18
Additional Information: Prime Meridian for Coordinate System Defined: | 12/13/2018 f———3, 12/26/2018
0 OB LA ) b S e p ing of Integrated Spectral P rties of B 11/28/2018 : 1/11/2019
rocessing or iIntegrate ectral Froperties o Ennu: | = -]
DOY 316 (11/12/2018) g g P P _
Preliminary Survey: 12/3/2018 4 L 12}'526}'2018

* MRDs 157 & 158 are past baseline
due to data validation (blessing)

slipping

Preliminary Survey Observations: 12/4/2018 f— 12,"1?!2018?
Preliminary Survey Validations:  12/4/{2018 3 12/28/2018

* Down-select of 7/17 breached by Preliminary Survey Science Data Products:  12/17/2018 k& 3 3/8/2019
Sampleability and Safety Maps preliminary Survey Mass Estimatign:  12/17/2018 S, 12/28/2018

* SOCR-100 has been Pre-Release of Final 75cm Shape model from SPC to FDS (SPC_75_Draft): 12/17/2018 e 12/31/2018
ap.proved & will rectify ' Global Parameters PCK from $PC_75_DRAFT: 1/1/2019 X 1/1/2019
this; updates Maps used in L ) :

. Preliminary Survey Bennu Ephemeris:  1/7/2019 X 1/7/2019
down-select to use earlier N del§ or slobal ) icial :
. _7a_ : —_—
BBD data vs 3pm/3:20 am 75cm Shape model from SPC for global mapping [P5_75_Official) 1;"1;"20-19E 1/21/2019
stations DECISION T MOVE TO GROUND-BASED LANDMARK NAV  1/24/2019 ;2/2 12019
. : 1 1

» Wil incorporate Bennu Volume to within D.E:%: 1/22/2018 X 1/22/2019

in SDPS after Bennu Coordinate Systein declared for global mapping: 1/22/2019 x 1/22/2019

MPW is updated. Global Parameters PCK from Ps_?5_0fficial: 1/22/2019 X 1/22/2019
Orbital A Bennu Pseudo—Rar‘iging: 1/25/2019 Z 1/25/2019
© QOrbital A Bennu Ephemeris: 2/27/2019 X 2/27/2019
¥ = Milestone’s Deadline Orbital A Fbs 0D Gravity Field Estimate:  2/22/2019 J—3, 37,2019
= Baseline Start/Finish COM-COF Offset Determined: 3/8/2019 X 3/8/2019 3
' ALTWG Revised CK (ALT-21) and SPK [ALT-22) & 3/8/2019

el




‘ Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1

- " Week 5 - J-Asteroid 2
xm1906: Orbital A Week 1. 708 spprovsl and Handshake
- eek 3 - Flight Activity Kickoff
ve

OSIRIS-RExX

- Week 2019-06

- Week: 2/4/2019 (DOY 035) T13:30:00 — 2/11/2019 (DOY 042) T13:30:00
- SPT: N/A

- Ops Engineer: Chris Haberle

- OPSCHK: 135

- Science Activities: N/A

- Default attitude: Nadir Point

- Slew config: Default




Week 8 — Tactical Kickoff

Week 6 - J-Asteroid 1
Week 5 - J-Asteroid 2

[ ]
xm1906 Planning Schedule
Week 3 - Flight Activity Kickoff
/ Week 2 - Final Implementation/Delivery|
oOsSIRIS-REX Week 1 - Review/Uplink

D 3 B T Week 0 - Execution

Activity Start Date | Finish Date | _status _

Tactical Kickoff 12/11/18 12/11/18
OpNav Request 12/17/18 12/17/18
New SOCR and kernel submission deadline 12/25/18 12/25/18
OpsEng builds J-Asteroid Plan 12/26/18 1/2/19
Deliver OpNav Checklist to FDS 1/3/19 1/3/19
J-Asteroid Reconciliation 1/3/19 1/3/19
Week TCR for BG sequence and science populated 1/7/19 1/7/19
TCR approval 1/9/19 1/9/19
Delivery to MSA 1/23/19 1/23/19



Effective Date: 2018-12-03

Data Product Completion Forecast

Approach: 8/17/2018 n2/2/2018
Approach Observations: 8/17/2018 & -] 12/3/2018 :
Approach Validations:  8/20/2018 F 3 12f1?f201i3
Approach Science Data Produgts :10/9/2018 E 3 1/11/2019
Dust and Gas Plume Search: Approach:  J10/9/2018 g 10/17/2018 :
Additional Information: Bennu Light Curve Progessing:  11/15/2018 Fe—— 12{7/2018
¢  OCAMS L1/L2 data blessed Matural Satellite Search:  11/6/2018 pa,11/8/2018
through DOY 329 KDP: NO HAZARDS DETECTED; Perform MOP or NS1 on Nov 30, 2018 4 1148/2018 i SDPS on O,DOCS" Bennu Prox st\Science_Status (All
(11/25/2018). Access)\Science_Data Production_Schedule\

Bennu Phase Function Processing :  11/21/2018 Fpe—1¢ 1242018
Updates to Ground-Based Observations: 11/21/2015 F——] 12,/11/2018
Bennu Ephemeris: 12/4/2018 _§ 12/4/2018

* MRD 158 is past baseline
due to data validation
(blessing) slipping.

« MRD 157 has moved in, Preliminary AltWG Shape Model Deliveries:  11/10/2018 | 3 12/13/2018 :
earlier than Baseline Date Rotationally Resolved Thermal Inertia:  12/17/2018 9.12;’13,!20:;13
due to its input data being Prime Meridian for Coordinate System Defined: 12/13/2018 F—— 12{26,-"2018
blessed quicker than Processing of Integrated Spectral Properties of Bennu:  12/10/2018 E . 3 1/11/2019
expected; now has all Preliminary Survey: 12/3/2018 12;@25;2018
validated data needed for Preliminary Survey Observations: 12;4;2018‘5:2013
DP.

Preliminary Survey Validations: 12/4/2018 3 12/28/2018
Preliminary Survey Science Data Products: 12/17/2018 & : 3 3/8/2019
Preliminary Survey Mass Estimation: 12/17/2015 Sr— 1;7_!28;"2018
Pre-Release of Final 75cm Shape model from SPC to FDS (SPC_75_Draft): 12,-"1?}’2018=; 12/31/2018

* OVIRS data not blessed yet,
extended forecast finish to
12/7 per Amy.

* From previously: Down-

select of 7/17 breached by Global Parameters PCK from SPC_75_DRAFT: 1/1/2019 I 1/1/2019
Sampleability and Safety ereliminary Survey Benpu Ephemeris:  1/7/2019 X 1/7/2019
Maps 75cm Shape model from SPC for global mapping (PS_75_Official):  1/1/2019 F— 1212019
*  Willimplement DECISION TO MQVE TO GROUND-BASED LANDMARK NAV & 1/24/2019 &
SOCR-100 to Bennu Volume to within D.é%: 1/22/2019 X 1/22/2019 2/21/2019

rectify this; input
for Maps available
earlier

Bennu Coordinate System declared for global mapping: 1/22/2019 X 1/22/2019
Global Parameters|PCK from PS_?S_Official: 1/22/2019 X 1/22/2019
Orbital A Bennu Pseudo—Rar‘iging: 1/25/2019 X 1/25/2019
© Orbital A Bennu Ephemeris: 2/27/2019 X 2/27/2019
¥ = Milestone’s Deadline Orbital A FDS OD Gravity Field Estimate:  2/22/2019 S 3/7/2019
b4 = Baseline Start/Finish COM-COF Offset Determined: 3/8/2019 X 3/8/2019| 3
' ALTWG Revised CK (ALT-21) and SPK (ALT-22) & 3/8/2019
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osIRIS-REX s Week 1 — Review/Uplink

- Week 2019-07

- Week: 2/11/2019 (DOY 042) T13:30:00 — 2/18/2019 (DOY 049) T13:30:00
- SPT: N/A

- Ops Engineer: David Dean

- OPSCHK: 136

- Science Activities: 142, 122, 129

- Default attitude: Nadir Point

- Slew config: Default

- In addition to continuing 2x1 OpNav mosaics on a two hour cadence and continuing
to execute sets of NavCam images in nadir point between the mosaics, SOCR-142
adds OLA linear scans.

- REXIS L+30 also added
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Week 8 - Tactical kickoff

Week 7 - SOS

Week 6 - J-Asteroid 1

Week 5 - J-Asteroid 2

Week 4 - TCR approval and Handshake

Week 2 — Final

OSIRIS-RExX

Implementation/Delivery

Week 0 - Execution
—

- Week 2019-08

- Week: 2/18/2019 (DOY 049) T13:30:00 — 2/25/2019 (DOY 056) T13:30:00

- SPT: Tammy Becker

- Ops Engineer: Zoe Zeszut

- WGs and Instruments: OCAMS, OTES, OLA, AtWG, SAWG, TAWG, IPWG, RDWG
- SOS: 127, 143

- OPSCHK: 250

- Science Activities:
- 2/18/2019 (DOY 49
- 2/19/2019 (DOY 50
- 2/20/2019 (DOY 51
- 2/21/2019 (DOY 52
(
(

— MapCam Pt and Stare (nadir

— MapCam Pt and Stare (nadir

— MapCam Pt and Stare (nadir) every 24 minutes

— MapCam Pt and Stare (nadir) every 24 minutes

- 2/22/2019 (DOY 53) — MapCam Pt and Stare every 10 minutes (plus OTES, PolyCam, OLA)

- 2/23/2019 (DOY 54) — MapCam Pt and Stare every 10 minutes (plus OTES, PolyCam, OLA)
- 2/24/2019 (DOY 55) — MapCam Pt and Stare every 10 minutes (plus OTES, PolyCam, OLA)

- Default attitude: Nadir Point
- Slew config: Default
- Using Nominal OD86 for planning

every 24 minutes
every 24 minutes

N N N N N N
N N N
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