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Target orbit, mission

Meridian series of dugdurpose satellites is
Intended to connect marine and kce
reconnaissance air crews on missions in the
Northern Sea Route region with |abdsed
stations, and to expand the satellite
telecommunications network in the northern
regions of Siberia and Russia's Far East.
Meridian satellites, developed and
manufactured by th&eshetnewnformation i, W e n TR
Satellite System&éshetneMSS), based in ol
Krasnoyarsk, will be deployed to replace three b G
telecommunications systems, the MohBa
Molina-1 andParussystems.




The object of
attention

—  Meridianb
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Launch plan

AAccording to the planned flight profile, first three stages of the vehicle
would release thé-regatalong with its payload on a ballistic trajectory
around ten minutes after the liftofAbout 1640 km downrange.

ATheFregatwould then [09:48 metfire its engine for 13 seconds to enter
an initial 203kilometer parking orbit with an inclination 62.8 degrees
toward the Equatar

AThe first two satellites were launched on Sodra Fregatboosters,
afterwards the improved Soyt2z1aFregatM took over. The fifth satellite
was an exception, which usedsayuz2-1b FregatM boosterinherited
from another program. Launch site was tAkesetsicosmodrome



Estimated timeline of events

A All dates Dec 23, 2011

ATyumen region sunset 1040 UTC

AMeridian5 launch fromPlesetsk 1208 UTC

AAirliner video of ascent begins 1213 UTC

AAirliner video of ascent ends 1215 UTC

AThird stage propulsive catastrophe 1215 UTC

AObservations in Urals/Tyumen locations 12220 UTC

AFireballs over Novosibirsk GMHMNE |ljd20SRZ
ADebris impact SE of Novosibirsk uncertain

ALaunch announced 1250 UTC

AFailure announced 1323 UTC
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Anomaly event location, observation zones
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Altitude (km)

SoyuzFregatascent profile
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1. Lift-off 0s
100 2 First/second stage separation 118 s —
3. Fairing jettisoning 226 s
4 Second/third stage separation 288 s
5. Third stage lower skirt jettisoning 295 s
AI R I. I N E IRG. Third stage/Fregat separation 528 s
- ! Fregat burn for orbit insertion 588 s
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Target of this report;

ACollect eyewitness reports and vi
minutes of the abortive flight.

deo/photographic records of the final

AUnique illumination conditions [ground in darkness, sun below horizon BUT

still in lineof-sight with objects of

Interest].

Alnvestig_ate how third stage propulsion failure and vehicle breakup
annunciated visually to ground observers.

AAssess practicality of revers@anifestation of similar reports for other
spacecraft observations to hypothetically characterize initiating onboard

events In absence of official disc
AAt Dec 23, 2011 1208 to 1218 U™

osure.
C the ISS was over North America and no

In position to allowserendipitous crevobservation of the event.
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ARussia launches communications satelli&nace Forces
MOSCOW. Dec 23, 2011 1250 GMT (Inteki@X)- Russia launched a
communications satellite on Friday, the Space Forces said. The Meridian
satellite was carried to orbit by a Soy2zocket in what was the 10th
Soyuz2 mission to start from th@&leseéetskspaceport in the Arkhangelsk
reglon, SEace Forces spokesman Col. etukhintold InterfaxAVN.
pace Forces commander Lt. Gen. @lstapenkamversaw the liftoff of
the Soyuz2.16 with Meridian, which occurred at 1208 GMT.

A [failure occurred at 1215 GMT]

AMeridian satellite fails to reachflanned orbsgource o -
MOSCOW. Dec 23, 2011 1323 GMT (Inteki@X)- The Meridian military
communication satellite launched froRlesetsk Arkhangelsk region, on
Friday has failed to reach the planned orbit, a source in the space industry
has told InterfaxAVN. "According to preliminary reports, there was a
failure in the third stage of the Soy2zlaunch vehicle. Hence, the satellite
could not be placed in orbit," the Source said.
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REPORT BY ANATOLY ZAK

Analysis of available telemetry on the fuel line pressure before the entrance to the
engine's injection system indicated a possible wall bulging of the combustion
chamber No. 1, leading to its burn through and a catastrophic fuel leaR1g&D
engine has four combustion chambers).

The engine of the third stage fired as planned 288 seconds after liftoff and the
Fregatupper stage started transmitting telemetry to NPa&yochkinEverything
looked normal until the 425th second in flight, when the signal freegatsuddenly
weakened.

Available telemetry showed that in just five secoRtisgat'gyroscopic sensors
exceeded the maximum allowable deviation of 40 degrees from its prescribed
attitude, indicating tumbling of the vehicle, likely resulting from an onboard
explosion.

Analysis established that the pressure in the fuel line leading to the engine fell
really quickly: first collapsing to 10 percent of nominal amount in just 0.5 second anc
then reaching an absolute zero in just 0.1 second.

http://www.russianspaceweb.com/meridian5.html



FTMBENIb «MEPUAMAHA»
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THE OBSERVATIONS

ALAUNCH SITE IMAGERY

APETROZAVODSK DISTANT VIEW-OKGBED PLUME
AUNIDENTIFIED AIRLINER OVER PERM REGION

AFIRST CLOUD SIGHTINGS FROM URAL REGION
ADISSIPATING CLOUD SIGHTINGS FROM TYUMEN REGION
AFRONT ROW SEAT TO CLOUD FADE AND EARLY FIREBALLS
ANOVOSIBIRSK VIDEOS OF LATE FIREBALLS




lllumination conditions critical to visibility
[local time past sunset, but solar depression angle more important]
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Dusk launch observed from Petrozavodsk

http://www.astronomy.ru/forum/index.php?action=dlattach;topic=18118.0;attach=363477;image
At website  www.astronomy.ru/forum/index.php/topic,18118.1120.html



Map ¢
fireball

sightings

[In work]
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AIRLINER VIDE& 32,000t

nttps://www.youtube.com/watch?v=ClkizsWAAdc



3AMNYCK PAKETbI CO CMNYTHUKOM "MEPUOWNAH" HA BOPTY o »

MERIDIAN LAUNCH CAPTURED FROM A
Video 01:26 [flight time ~300 sec

FLIGHT TIME CAN BE
DETERMINED BY THE
OBVIOUS SECOND
STAGE SHUTDOWN
EVENT [CONFIRMED BY
PLUME SPREADING AT
KARMAN VACUUM
BOUNDARY AT 100 KM]

https://www.youtube.com/watch?v=ClkizsWAAdc




3AIMYCK PAKETbI CO CITYTHUKOM "MEPUAUVUAH" HA BOPTY o »

Video 01:40

NOTE SECOND STAGE
PLUME IS FALLING BEHIND
THIRD STAGE WHOSE
SMALLER PLUME IS MUCH
LESS VISIBLE IN BRIGHT SK




Videol:53 pverbrighteningshows stage plume]

3AIMNYCK PAKETbI CO CMYTHUKOM BMEPUOUNAH" HA BOPTY
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