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Summary 

Since 2014, Russia has conducted several roboƟc rendezvous and proximity operaƟons (RPO) in both low Earth orbit (LEO) 
and geostaƟonary Earth orbit (GEO), most of which are related to military or intelligence operaƟons. Most of these missions 
have been publicly acknowledged by the Russian government but few have detailed public informaƟon available. None of the 
programs listed here are thought to involve co-orbital ASAT tesƟng or deployment, but there are sƟll suspicions surrounding 
several of these events. 

Rendezvous and Proximity OperaƟons  

Proximity operaƟons are a series of orbital maneuvers executed to place and maintain a spacecraŌ in the vicinity of another 
space object on a relaƟve planned path for a specific Ɵme duraƟon to accomplish mission objecƟves. Rendezvous is a process 
wherein two space objects (arƟficial or natural body) are intenƟonally brought close together through a series of orbital 
maneuvers at a planned Ɵme and place.  Taken together, RPO technologies enable a wide range of capabiliƟes to support civil 
and commercial space acƟviƟes such as on-orbit inspecƟons, repair, refueling, assembly, and life extension. RPO capabiliƟes 
can also be used for military and intelligence space acƟviƟes such as intelligence, surveillance, and offensive weapons such as 
co-orbital anƟ-satellites. Over the past decade, Russia has conducted mulƟple missions pracƟcing close operaƟons and 
gathering communicaƟon intelligence. Most of these missions are suspected to be part of the Nivelir program aiming to 
strengthen intelligence operaƟons and space situaƟonal awareness capabiliƟes.  

Russian RPO for Military and Intelligence Missions in LEO 

The first known event was on December 25, 2013, when a Russian Rockot launch vehicle from Plesetsk placed three small 
satellites into LEO in what appeared to be another rouƟne launch to replenish the Rodnik constellaƟon but also included an 
unannounced fourth payload, Cosmos 2491.1 From launch through the end of 2019, Cosmos 2491 did not make any significant 
changes to its orbit and remained in a relaƟvely high LEO alƟtude of 1500 km. On December 23, 2019, Cosmos 2491 did make 
a small maneuver of approximately 1.5 m/s, which was accompanied by the release of 30 pieces of orbital debris.2  Given the 
relaƟvely low energy of the event, it is likely that the propulsion system of Cosmos 2491 failed immediately aŌer launch and 
the orbital change and fragmentaƟon event was caused by the explosive release of the residual fuel. 

Once again, on May 23, 2014, the Russian government publicly declared that another Rockot launch carried three military 
satellites; yet, two days later, hobbyist satellite observers indicated that a fourth payload (Cosmos 2499) was on the launch. 
By mid-June, hobbyists reported that Cosmos 2499 had begun a series of maneuvers to match orbits with the Briz-KM upper 
stage that placed it in orbit.3  The process took several months, and it was not unƟl the end of November when Cosmos 2499 
passed within a kilometer of the Briz-KM.4 Amateur radio operators also reported that Cosmos 2499 appeared to be using the 
same radio frequencies as Cosmos 2491, suggesƟng they used the same Yubileiny-2 microsatellite bus.5 On March 26, 2016, 
Cosmos 2499 made another orbit adjustment that slowly brought it closer to the Briz-KM by about tens of kilometers per day 
in order to perform proximity operaƟons. 
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On March 31, 2015, a third Rockot launch took place from Plesetsk with what was publicly declared as carrying three Gonets-
M satellites and a classified military payload (Cosmos 2504).6 Cosmos 2504 began a small series of maneuvers in early April to 
bring it close to the Briz-KM upper stage that placed it in orbit. At some point during that pass, the Briz-KM’s orbit was 
disturbed by an unknown perturbaƟon, which could have been the result of a minor collision between the two space objects. 
If it was, the impact was very slight and did not result in addiƟonal debris being generated. On July 3, 2015, Cosmos 2504 
made another significant maneuver, lowering both its apogee and perigee significantly by around 50 km each, further 
separaƟng itself from the Briz-KM. On March 27, 2017, aŌer more than a year of dormancy, Cosmos 2504 made a series of 
maneuvers that lowered its orbit, and on April 20, it passed within two kilometers of a piece of Chinese space debris from 
their 2007 ASAT test.7 This suggests that Cosmos 2504 has a satellite inspecƟon or observaƟon mission. Cosmos 2504 
maneuvered again on December 10, 2019, to lower its perigee by 40 km, although the reason is not yet known.8 

AddiƟonally, in June through October 2020, Cosmos 2543 rendezvoused with Cosmos 2535 which was launched in 2019 
alongside four other payloads (Cosmos 2536, Cosmos 2537, and Cosmos 2538) and released a small object at high relaƟve 
velocity.13 Cosmos 2535 and Cosmos 2543 remained in close proximity through August 2020, and by August 13th, they were 
joined by Cosmos 2536. 

In August 2022, Russia launched Cosmos 2558 in LEO. The behavior of the satellite as well as details of its launch seem to be 
oriented towards shadowing USA 326, a classified NRO imagery satellite. 15 Cosmos 2558 launched into a similar orbital place 
as USA 326 and periodically came within 60-70km, although not close and synchronized enough to be a formal RPO.  

Russian RPO For Military and Intelligence Missions in GEO 

Russian roboƟc RPO acƟviƟes have also occurred in GEO. On September 28, 2014, a satellite built for the Russian Ministry of 
Defense and Federal Security Service (FSB) was launched. The name of the satellite is not precisely known, yet oŌen referred 
to as Luch according to Russian filings with the United NaƟons or “Olymp” or “Olymp-K” in manufacturer documents.15  

Over the next several months, Luch conducted a series of maneuvers that brought it close to other operaƟonal satellites 
around the GEO belt. During its eight years on orbit, Luch has parked near more than two dozen commercial communicaƟons 
satellites for periods ranging from a few weeks to nine months, and typically close enough to be within the typical ground 
terminal uplink window.16 Luch has also parked next to the French-Italian Athena-Fidus military communicaƟons satellite, 
prompƟng accusaƟons of “espionage” from the French Minister of Defense.17 The orbital history of Luch is documented in the 
figure on the following page. 

In October 2022, Russia launched Cosmos 2561 and Cosmos 2562 which may be part of the Numizmat program to develop 
RPO technologies. 18
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Dual Use CapabiliƟes  

The acƟviƟes of the Cosmos 2499, 2501, 2504, 2535, and Luch/Olymp-K are consistent with the demonstraƟon of RPO 
technologies for the purpose of satellite servicing, space situaƟonal awareness, and inspecƟon. However, they could also be 
used for aggressive purposes such as co-orbital ASATs. The lack of transparency about these programs and occasional 
generaƟon of orbital debris has fueled suspicion that they are covert weapons programs. However, the publicly-available 
evidence to date suggests they are aimed at either broad technology demonstraƟon or military surveillance/reconnaissance 
missions.

Summary of Known or Suspected Russian Military and Intelligence RPO AcƟviƟes in Space 

Date of Test Target Satellite Chaser Satellite Notes 

Jun 2014 - Mar 2016 Briz-KM R/B Cosmos 2499 
Series of maneuvers to approach and retreat from the Briz-KM 
upper stage 

Apr 2015 - Apr 2017 Briz-KM R/B Cosmos 2504 
Maneuvers to approach the Briz-KM upper stage; may have 
made a slight impact before separaƟng again 

Oct 2014 - Feb 2022 MulƟple Luch (Olymp-K) 
Parked near several Russian and non-Russian satellites over eight 
years  

Mar - Apr 2017 FY-1C Debris Cosmos 2504 Close approach test with space debris 

Aug-Oct 2017 
Cosmos 2519, 
Cosmos 2523 

Cosmos 2521 

Cosmos 2521 separated from Cosmos 2519 and performed a 
series of small maneuvers to do inspecƟons before redocking 
with Cosmos 2519. Cosmos 2523 separated from Cosmos 2521 
but did not maneuver on its own 

Mar-Apr 2018 Cosmos 2519 Cosmos 2521 Cosmos 2521 conducted close approaches of Cosmos 2519 

Dec 2019 - Mar 
2020 

USA 245 Cosmos 2543 
Cosmos 2543 was deployed from Cosmos 2542 and had repeated 
close approaches with USA 245 within 150 km 

Jun-Oct 2020 Cosmos 2535 Cosmos 2543 
Cosmos 2543 came within 60 km of Cosmos 2535 aŌer 
invesƟgaƟng USA 245 

Aug 2019 - Mar 
2021 

Cosmos 2536 Cosmos 2535 
Cosmos 2535 and Cosmos 2536 conducted at least 25 individual 
RPO operaƟons 

Feb-Sept 2022 Cosmos 2558 USA 326 Cosmos 2558 periodically came within 60-70km of USA 326 

A compilaƟon of Luch’s orbital history and satellites visited. Credit: COMSPOC 
CorporaƟon  
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