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e Space Surveillance Network

e Space Situational Awareness (SSA) Sharing Program
e SSA Agreement Benefits

e Satellite Operator Organizations Supported

o

Conjunction Assessment and Collision Avoidance Process
e Screening Volumes
e Conjunction Assessment Messages
e Reporting Criteria
e Collision Avoidance Maneuvers Confirmed by Operators



Space Survelillance Network
3 W " = " ®m "1

L’ SBSS =0
@, Block 10 STSS

GLOBUS 11

COBRA DANE

Future Space

GEODSS Fence (IOC FY18)

Gite2) ©

MSSS /.
Socorro

ASCENSIO
GEODSS (site 3)

Diego Garcia

Future C-Band (IOC

GSSAP FY17) & SST (IOC FY18)

‘0 SV 14

Tracking Radar Optical Telescope @ Dedicated * SSN C2
Detection Radar SSN C2 B collateral ’ Dedicated Int’l
Imaging Radar A Contributing



% USSTRATCOM SSA Sharing Program

e The Joint Functional Component Command for Space (JFCC SPACE)
executes USSTRATCOM’s SSA Sharing Program, which promotes the
responsible use of space, advances spaceflight safety, and enhances
space situational awareness (SSA) through the exchange of SSA
information with the global space community.
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Emergency
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SSA Agreement Benefits
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Satellite Operator Organizations Supported
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Percent of Organizations by Category:
14% US Government
28% Non-US Government
250 26% Academia 240
32% Commercial
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High Accuracy
Catalog Screenings:
Deep Space:

Every 24 hours

Near Earth:
Every 8 hours

CA/COLA Process
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Screening Volumes
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Predict/

Orbit Regime Orbit Regime Criteria/Definition Propagate/ ELLI T ERe S U
. (km) (km) (km)
Time
1300min < Period < 1800 min
LA LI IED Eccentricity < 0.25 & Inclination < 352 10 days 20 20 20
HEO Advanced Perigee < 2000 km & Eccentricity > 0.25 10 days 20 20 20
MEOQO Advanced 600 min < Period < 800 min & Eccentricity < 0.25 10 days 20 20 20
LEO 4 Advanced | 1200 km < Perigee £ 2000 km & Eccentricity < 0.25 7 days 0.5 2 2
LEO 3 Advanced | 750 km < Perigee £ 1200 km & Eccentricity < 0.25 7 days 0.5 12 10
LEO 2 Advanced | 500 km < Perigee £ 750 km & Eccentricity < 0.25 7 days 0.5 28 29
LEO 1 Advanced Perigee < 500 km & Eccentricity < 0.25 7 days 2 44 51
Deep Space Basic GEO, HEO, MEO 10 days 10 10 10
Near Earth Basic LEO1-LEO4 7 days 1 1 1
Deep Space GEO, HEO MEO 10 days 20 20 20
Ephemeris
Near Earth LEO 1 LEO 4 7 days 2 25 25
Ephemeris
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Conjunction Data Messages (CDM)
Conjunction data

Provided for all events within Space-Track
CDM criteria

Consultative Committee for Space Data
Systems (CCSDS) standard

Posted to Space-Track.org for access by
registered spacecraft owner/operator

Thousands of initial messages and updates
posted daily

Conjunction Assessment Messages
_— ------!ll

The United States Joint Space Operations Center (J5pOC) has identified a close approach between COMMON NAME (5CC X000(X) and SCCRIODNO | =

Time of Closest Approach: 2014/09/12 04:20:55.000{UTC)
Overall miss distance: 333.0m

Radial miss distance {RELATIVE_POSITION_R): 165.5m
In-Track miss distance (RELATIVE_POSITION_T): 163.0m
Cross-track miss distance [RELATIVE_POSITION_N): -239.8m.

Please reply to us to acknowledge that you received this close approach notification. (Replying to this email will send your message to
JSPOCSpaceCorrespondence Bus.af. mil]

For more information on this dose approa
the Space- Track website at this link hetps:/)

tfiun/emptyresult/show

If you do not have a Space-Track account please apply for one here: https://www.space-track.org/auth/create Account and then contact
jspoc.ssasharing@us.af.mil for access to Conjunction Data Messages.

d .af.mil as an attach t in the format

If you would like another estimate using your ephemeris, please send it 1o JSpOCSpaceC
shown in this document: hitps:/fwww.space-track org/documents/Ephemeris Format 10Aprld. pdf
using this naming convention: https://www.space-track org/documents/ISpOC File-Naming Scheme pdf

Thank you fer your time and assistance. Please contact us if you have questions.
Vary Respactfully,

1SpOC Orbital Protection Team
vandenberg Air Force Base, California USA
Commercial:1-805-605-3533
ISpOCSpaceComespondence @us.af.mil

Close Approach Notification (CAN)

® Conjunction warning

® Provided for all events that USSTRATCOM
considers an emergency

® USSTRATCOM-specific message
® Emailed to satellite operator

® Average 10 per day




Reporting Criteria
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o o Emergency

Space-Track CDM Criteria Emergency Criteria o
Phone Call Criteria

Notification

Method:

CDM CDM & CAN email CDM, CAN email & phone call

(1) Basic: TCA <10 days &
5 Overall miss < 10km TCA <3 days & TCA <3 days &

(2) Advanced: all results within Overall miss £ 5km Overall miss £ 500m

advanced criteria

(1) Basic: Reporting based on regime of secondary object in the conjunction using miss distance
HEO criteria only

(2) Advanced: all results within advanced criteria

(1) Basic: TCA < 3 days &
= Overall miss £ 5km TCA <3 days & TCA <3 days &

(2) Advanced: all results within Overall miss < 5km Overall miss < 500m

advanced criteria

(1) Basic: TCA < 3 days &

. TCA <3 days & TCA <3 days &
Near Earth Overall miss £ 1km & Pc < eM-4 . .
o Overall miss < 1km & Overall miss £ 75m &
(LEO 1-4) |(2) Advanced: all results within
Pc<enr-4 Pc<en-2

advanced criteria

TCA = time of closest approach
Pc = probability of collision
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COLA Maneuvers Confirmed by Operators
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Thank You
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SSA Sharing History

Increased cooperation,

Spaceflight safety SSA Sharing
Expanded data sharing Agreements:
Commercial Agreements 54 Commercial

More objects, 11 Government

; 2 Intergovernmental
U.S. Congress updates . n?ore' terler, . g
higher fidelity information

U.S Air Force Space Title 10 U.S. Code 2274; DoD
Command’s Commercial USSTRATCOM responsible for National Security
and Foreign Entities (CFE) CFE program, renamed Space Strategy
Program 2007 SSA Sharing Program USSTRATCOM

CcsSM SSA Sharing Strategy

Chinese
ASAT Test

2004 2005 2010 2011 2012 2013 2014 2015

2009

Cosmos-Iridium

Collision President Obama signs
created updated

USSTRATCOM delegated CDM
authority to negotiate and
conclude SSA Sharing
National Space Policy Agreements with foreign

governments

Space-Track.org

International
standard

SSA info will be used to support
global space community
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Increased Tasking Criteria
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e |f either object identified in a conjunction event meet one of the
following criteria, sensor tasking will be increased:
o Not tracked by the Space Surveillance Network (SSN) within 72 hours
o Fewer than 20 observations used in the orbit determination
e 2 or fewer sensors contributing to the current orbit determination
e 1 component of covariance over 100,000 m?
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