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Overview

The goal of this spreadsheet is to document all rendevous and proxmity operations in space and any orbital debris
created by those activities. Criteria for inclusion in this sheet are:

1) Known RPO conducted via commerical, civil, or military entities for non-aggressive purposes
2) Autonomous & robotic interaction between two or more satellites with low relative velocity

RPO activities involving human spaceflight, such as docking to the International Space Station, were not included in
this database. A separate spreadsheet with the history of RPO associated with co-orbital anti-satellite testing can be

found here.

Information about RPO tests is compiled from a wide variety of public and open sources. Information about
cataloged debris objects is primarily derived from the public Space Track website maintained by the U.S. military.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Category

Servicing Satellite servicing, repair and refueling, life extension, debris removal

Intelligence | Surveillance and intelligence collection

Military Military-funded R&D of dual-use capabilities

"Getting in Your Space: Learning from Past Rendezvous and Proximity Operations"
- REBECCA REESMAN, ANDREW ROGERS
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https://aerospace.org/article/cubesats-get-close-proximity-operation-interesting-implications
https://astroscale.com/astroscales-elsa-d-mission-successfully-completes-complex-rendezvous-operation/
https://astroscale.com/astroscales-elsa-d-mission-successfully-completes-complex-rendezvous-operation/
https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/Space/2021-12-09%20SJ-21%20and%20China%27s%20OSAM%20Capabilities.pdf
https://www.airuniversity.af.edu/Portals/10/CASI/documents/Research/Space/2021-12-09%20SJ-21%20and%20China%27s%20OSAM%20Capabilities.pdf
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http://www.interfax.ru/russia/576068
https://planet4589.org/space/jsr/back/news.752.txt.
https://forum.nasaspaceflight.com/index.php?topic=49501.msg2096595#msg2096595
https://spacenews.com/leolabs-data-shows-on-orbit-maneuvers-by-russian-satellites/
https://www.nasa.gov/pdf/148072main_DART_mishap_overview.pdf
https://breakingdefense.com/2021/10/us-china-russia-test-new-space-war-tactics-sats-buzzing-spoofing-spying/
https://space4peace.org/chinas-shijian-21-towed-dead-satellite-to-a-high-graveyard-orbit/
https://spacenews.com/chinas-spaceplane-conducted-proximity-and-capture-maneuvers-with-subsatellite-data-suggests/
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https://www.nasa.gov/directorates/spacetech/small_spacecraft/cpod_project.html
https://spacenews.com/true-anomaly-to-pursue-military-contracts-for-virtual-live-training-tech/
https://spacenews.com/true-anomaly-to-pursue-military-contracts-for-virtual-live-training-tech/
https://space.skyrocket.de/doc_sdat/spadex.htm
https://astroscale.com/elsa-m/
https://www.esa.int/Space_Safety/ESA_purchases_world-first_debris_removal_mission_from_start-up
https://www.esa.int/Space_Safety/ESA_purchases_world-first_debris_removal_mission_from_start-up

g Country(Key) | taunchidate | Launchsite period incl. Apogee. perigee Res
4518 COSMOS 2491 DEB® | 2013-076AA as 163 PRMTR 10092 s 2 SMALL
5129 COSMOS 2491 DEB__| 2013-076AB. cis 1631 PRMTR 11411 s 1608 SMALL
35130 COSMOS 2491 DER__| 2013-076AC s 1631 PRMTR I s 150 SMALL
i cosvos 2491 DEB | 2013.076AD. s 1633 PRMTR 11399 245 1545 121 SMALL
5173 COSMOS 2491 DEB__|_2013-076 cis 1633 PRMTR 11476 s To4s 1200 SMALL
a0 COSMOS 2491 DEB__|_2013-076AF cis 1633 PRMTR I s 159 1354 SMALL
cosMos 2491 DER | 2013:076AG as 163 PRMTR s 1599 1347 SMALL
COSMOS 2491 DER__|_2013-076A11 cis 1633 PRMTR 197 300 SMALL
COSMOS 2491 DER. 20150761 s 1633 PRMITR 1555 1309 SMALL
COSMOS 2491 DER__ | 2013-076AK cis 1633 PRMTR 1595 1518 SMALL
COSMOS 2491 DER__| 2013-076AL s 1633 PRMTR 1531 1246 SMALL
COSMOS 2491 DER. S0T6AM s 1633 PRMTR 156 1219 SMALL
COSMOS 2491 DER__| 2013-076AN cis 1633 PRMTR 1597 SMALL
COSMOS 2491 DER__|_2013-076AP cis 1633 PRMTR SMALL
COSMOS 2491 DER__| 2013:076AQ 41633 PRMTR SMALL
COSMOS 2491 DEB. 2013-076AR 1633 PRMTR SMALL
COSMOS 2491 DEB__| 201307648 1633 PRMTR SMALL
COSMOS 2491 DEB 2013-076AT 1633 PRMTR SMALL
COSMOS 2491 DEB__ | 2013:076A0 1631 PRMITR SMALL
COSMOS 2491 DEB__|_2013-076AV 163 PRMTR SMALL
COSMOS 2491 DEB__| 2013-076AW 163 PRMTR SMALL
COSMOS 2491 DER__ | 2013-076AX 163 PRMTR SMALL
COSMOS 2491 DER__| 2013-076AY 1633 PRMTR SMALL
COSMOS 2491 DER__| 2013-076AZ 1633 PRMTR SMALL
COSMOS 2491 DEB 201307680 1633 PRMTR SMALL
COSMOS 2091 DEB__| 201307688 1633 PRMTR SMALL
COSMOS 2491 DEB__| 2013-0765C 1633 PRMTR SMALL
COSMOS 2491 DEB__| 2013-0768D. 1631 PRMTR SMALL
COSMOS 2491 DEB__|_2013-076BE 1631 PRMTR SMALL
COSMOS 2491 DEB 2013-076BF 163 PRMTR
COSMOS 2491 DER__| 201307686, 1631 PRMTR SMALL
COSMOS 2491 DER__| 201307681 s 1633 PRMTR SMALL
COSMOS 2491 20 s 1633 PRMTR 58 1502 MEDIUM
COSMOS 2091 DEB 2013076 s w1633 PRMTR [TEE 1569 SMALL
COSMOS 2091 DEB. 20130766 cis 1633 PRMTR 11509 1504 SMALL
COSMOS 2491 DEB. 20130761 cis 1633 PRMTR 11373 1551 SMALL
COSMOS 2491 DEB 10760 s 1631 PRMTR 1152 1459 SMALL
COSMOS 2491 DEB 2013-076K cis 1631 PRMTR 11360 1395 MEDIUM
COSMOS 2491 DEB 2013076 cis 1631 PRMTR 11396 1391
COSMOS 2491 DER 2030760 cis 1631 PRMTR [T 1387 SMALL
COSMOS 2491 DER. 2030768 s 1633 PRMTR [T 1555 SMALL
COSMOS 2491 DER. 20130760 s 1633 PRMTR 183 1705 SMALL
COSMOS 2091 DEB 20130760 cis 41633 PRMTR 11415 1501 SMALL
COSMOS 2091 DEB. 20130768 cis 1633 PRMTR [ 1502 SMALL
COSMOS 2491 DEB 20130765 cis 1633 PRMTR 11308 1498 SMALL
COSMOS 2491 DEB wi3076T cis 1631 PRMTR 11396 1669 SMALL
COSMOS 2491 DEB. 20130760 cis 163 PRMTR 11343 1531 SMALL
COSMOS 2491 DEB 2013076V cis 1631 PRMTR I 1506
COSMOS 2491 DER 2013-076W s 1631 PRMITR [T 1633 SMALL
COSMOS 2491 DER 2013-076% s 1633 PRMITR 11735 [ SMALL
COSMOS 2491 DER. 2013-076Y s 1633 PRMTR 11784 1694 SMALL
COSMOS 2091 DEB 2030762 s w633 PRMTR 1447 1531 SMALL

Total Pieces of Cataloged
Debris®
52
Total Pieces Cataloged

Debris Re-entered
o

Amount of Debris
Still on Orbit
52

Date of Final Piece Re-entry.
Stil On Orbit

Lifespan of Debris

Last Updated 30-Jan-24.
Updated By Seth Walton

* Debris cataloged by the U.
. mitary, generally

pieces 10 cm in size and
larger. Breakups from

after 2003 are likely to have.

tracked by the SSN due fo
the full-power status of
Cobra Dane radar.

Note also that these:
numbers are based on the
last updated time as debris
may have fragmented again
o deborbited



Catalog Number Common Name Country(Key) | LaunchDate | taunchsite | DecayDate period incl. Apogee. perigee Res
49043 cosMOs2499DER | 20140800 as PRMTR 1506 1066 SMALL
9944 COSMOS 2499 DEB__| 2013-028AB. s PRMTR 1396 1157 SMALL
sos02 COSMOS 2499 DER__| 2013-028AC s s23018 PRMTR 1392 1008 SMALL
ssm7 cosvos2499DEB | 201a.028AD. s 30014 PRMTR 164 SMALL
571 COSMOS 2499 DEB__| 2014028 cis 23018 PRMTR [ SMALL
55 COSMOS 2499 DEB__ | 2014-025AF cis 05052 PRMTR 1126 SMALL

cosMos 2409 DER | 2014-0280G PRMTR 1533 1216 SMALL
COSMOS 2499 DER__| 2014028218 PRMTR 1505 115t SMALL
COSMOS 2499 DER. 20140251 PRMITR 1508 2 SMALL
COSMOS 2199 DER__ | 2014-028AK PRMTR 1546 1209 SMALL
COSMOS 2499 DER__| 2013-028AL PRMTR 58 w94 SMALL
COSMOS 2499 DER. 02sAM PRMTR 1500 1024 SMALL
COSMOS 299 DER__ | 2014-028AN PRMTR 1439 nn SMALL
COSMOS 2499 DER__| 2014-028AP PRMTR SMALL
CoSMOS 299 DER | 201402840 PRMTR SMALL
COSMOS 2499 DEB. 2013028AR PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB__ | 2014-028A0 PRMITR SMALL
COSMOS 2499 DEB__| 2014025V PRMTR SMALL
COSMOS 2499 DER PRMTR SMALL
COSMOS 2499 DER. PRMTR SMALL
COSMOS 2499 DER. PRMTR LARGE
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB. PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DER PRMTR SMALL
COSMOS 2499 DER PRMTR SMALL
COSMOS 2499 iR PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB. PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB PRMTR SMALL
COSMOS 2499 DEB__| 201302880 PRMTR SMALL
COSMOS 2499 DER__| 2013-028BR PRMTR LARGE
COSMOS 2499 2013088 PRMTR MEDIUM
COSMOS 2499 DER. 2014028 PRMTR SMALL
COSMOS 2099 DEB 201408G PRMTR SMALL
COSMOS 2499 DEB. 2010281 PRMTR SMALL
COSMOS 2499 DEB id0s PRMTR SVALL
COSMOS 2499 DEB 2013-008K PRMTR SMALL
COSMOS 2499 DI 2013005 PRMTR SMALL
COSMOS 2499 DEB 20130080 PRMTR SMALL
COSMOS 2499 DER 2013-028N PRMITR SMALL
COSMOS 2499 DER 20130280 PRMITR SMALL
COSMOS 2499 DER. 20140280 PRMTR SMALL
COSMOS 2499 DEB 2013028 PRMTR SMALL
COSMOS 2499 DEB. 20140285 PRMTR SMALL
COSMOS 2499 DEB 10T PRMTR SMALL
COSMOS 2499 DEB 20130050 PRMTR SMALL
COSMOS 2499 DI 2013008V PRMTR SMALL
COSMOS 2499 DEB 2015008 PRMTR SMALL
COSMOS 2499 DER 2013-028X PRMITR SMALL
COSMOS 2499 DER 20130287 PRMITR SMALL
COSMOS 2499 DER. 20140282 cis s232014 PRMTR SMALL

Total Pieces of Cataloged
Debris®
60
Total Pieces Cataloged

Debris Re-entered
o

Amount of Debris
Still on Orbit
60

Date of Final Piece Re-entry.
Stil On Orbit

Lifespan of Debris
175

Last Updated 30-Jan-24.
Updated By Seth Walton

* Debris cataloged by the U.
. mitary, generally

pieces 10 cm in size and
larger. Breakups from

after 2003 are likely to have.

tracked by the SSN due fo
the full-power status of
Cobra Dane radar.

Note also that these:
numbers are based on the
last updated time as debris
may have fragmented again
o deborbited



40556 BREEZE-KM R/B 2015-020E cIs 2015-03-31 PKMTR 11245 82.49 1504 174 LARGE
41718 BREEZE-KM DEB 2015-020F cs 3/31/2015 PKMTR 11152 82.49 1473 1120 SMALL
41719 BREEZE-KM DEB 2015-020G cIs 3/31/2015 PKMTR 112.93 82.49 1532 1190 SMALL
41720 BREEZE-KM DEB 2015-020H cIs 3/3112015 PKMTR 11155 82.49 1475 1121 SMALL
41721 BREEZE-KM DEB 2015-0201 cis 313112015 PKMTR 112.97 8249 1552 174 SMALL
41722 BREEZE-KM DEB 2015-020K cIs 3/3112015 PKMTR 11334 82.49 1519 1241 SMALL
41723 BREEZE-KM DEB 2015-020L cIs 313112015 PKMTR 11142 82.48 1464 121 SMALL
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Still On Orbit

Last Updated 30-Jan-24
Updated By Seth Walton

* Debris cataloged by the U.
S. military, generally

pleces 10 cm in size and
larger. Breakups from

after 2003 are likely to have
higher number of

pleces detected and
tracked by the SSN due to
the full-power status of
Cobra Dane radar.

Note also that these
numbers are based on the
last updated time as debris
may have fragmented again
or deborbited



