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OCO-2 Validation Program Outline

• Background on OCO-2
• OCO-2 Validation Approach
• OCO-2 Matrix
• OCO-2 Validation Testing
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Carbon Copy to the Extent Possible

• NASA’s Orbiting Carbon Observatory 
(OCO) was designed to provide the 
measurements needed to estimate 
atmospheric carbon dioxide (CO2) 
with the sensitivity, accuracy, and 
sampling density needed to quantify 
regional scale carbon sources and 
sinks over the globe

• February 2009: The OCO spacecraft 
was lost when its launch vehicle 
malfunctioned

• December 2009: The U.S. Congress 
directed NASA to build a copy of OCO, 
called OCO-2

• The OCO-2 spacecraft was launched 
July 2nd 2014

Credit: Bill Ingalls, NASA









OCO-2 Validation approach focused on system validation 

• Requirements Validation
– Verifiable
– Traceable
– Completeness

• Model Validation
– Thermal
– Power
– Navigation
- Instrument Testbed
- Spacecraft Testbed
- Etc.

• System Validation
– Fault Tree Analysis
– Validation Matrix
– Validation Testing
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OCO-2 Used the validation matrix to inform and prepare for 
the mission ORTs
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Generating the Validation Matrix

• Operational Objectives
– Start with the ops concept and work down

• Phases
• Activities during each phase
• Specific actions needed to execute those activates

• Event Allocations
– Assign the objectives to operational leads
– Start with already planned tests (ORTs, TVAC, Thread Tests, 

CPTs, MSTs etc.)
– In conjunction with the operational leads match the objectives to 

their test

• Use the matrix for ORT planning and execution

• This is not a check list!
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OCO-2 MOS Overview

• 3 mission phases
– Launch / In Orbit Checkout
– Nominal Operations 
– Decommissioning

• Modeled after GALEX mission operations
– Orbital ATK providing uplink, product generation & safety 

monitoring
– JPL providing science planning & automated data 

processing
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Integrating the Validation Matrix into MOS Planning

• Validation matrix tasks and & functions feed into MOS 
test planning

• Focusses on the core competencies of the MOS
– Uplink
– Downlink
– Navigation
– Spacecraft/science operations

• Thread test and ORT preparation
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OCO-2  Mission Validation Activities

Number THREAD TESTS
Test Executed 
Successfully Status

Uplink Process
T01 Sequence Development 9/30/13 - 10/11/13 PASS

T02 Real Time Command Process - 
Target Enable

10/22/13 - 10/24/13 PASS

T03
Real Time Command Process - 
Bad Pixel Map Generation

11/30/13 - 
12/22/13
TVAC2

PASS

Downlink Process

T04 Retransmission from ESMO-
EDOS to SDOS

11/11/2013 PASS

T05A Retransmission from ESC-NEN 
to SDOS

12/11/2013 PASS

T05B Retransmission from ESC-NEN 
to MOC

Scheduled WK of 
April 28, 2014

PASS

T06 SDOS Data Processing 2/25/2014 PASS
T07 Ground Software Update 10/10/2013 PASS

Navigation

T08 Maneuver Genreation Process 1/21/14 - 1/22/14 PASS

T10 Risk Mitigation Maneuver 
(RMM)  Planning

1/27/14 - 1/29/14 PASS

Deliveries

T09
Ancillary Radiometer Product 
(ARP) Delivery (Cal -> SDOS) 01/13/13-01/14/13 PASS

Number MSTs/CPT - PERFORMED ON 
S/C 

Test Excuted 
Successfully 

Status

Instrument to Spacecraft Fault 
Detection & Correction (FDC) MST1

Maintenance Maneuver SimulationMST6

Ascent Maneuver Execution 
Simulation

MST5

Spacecraft TeamMST3

Nominal Ops (Pre-Vac)MST2

Instrument Day In The Life (TVAC)MST4

08/10-17/13 PASS

Oct 2012 (WSVT) PASS

PASS

PASS

08/10-16/13

PASS

PASS

12/7-12/2013

12/17-18/13

12/11-13/13

Number EEIS Tests
Test Excuted 
Successfully Status

E01 RF Compatibility Test

Part 1
March 2012 

Part 2
~ April 17,  2014

 
PASS

E02
S-Band/ X-Band Data Flow from 

NEN to the SDOS 04/02/14 PASS

Number ORTs Scheduled Date
Test Excuted 
Successfully Status

ORT1 Week in the Life 2/10/14 - 2/14/14  02/10-14/14 PASS
ORT2 Navigation 3/11/14 - 3/14/14 3/11-14/14  PASS
ORT3 LEOPS Nominal 3/26/14 - 3/27/14 3/26-27/14 PASS
ORT4 LEOPS Anomalous 5/14/14 - 5/16/14 5/14/14 - 5/16/14 PASS
ORT5 Launch Day Dress Rehearsal 6/26/2014 6/26/2014 PASS



In Summary

• OCO-2 has been in operations for over a year with over 6000 
orbit's

• Questions?



Back Up
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