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ORBITAL DEBRIS INFORMATION MATRIX

Satellite Name Orbital Debris
Information Provided?

Notes

GE-23 No U.S. Licensed
Superbird C2 Yes

Asiasat 5 Yes
Yamal 201 Yes

Eutelsat 10A (W2A) Yes
Anik F1 Yes

Estrela do Sul 2 (T-
14R)

No Added to Permitted List on April 4,
2011

Intelsat 14 (IS-14) No U.S. Licensed
Telstar 11N No U.S. Licensed

Apstar 6 Yes
Apstar 7 Yes







AsiaSat 5 Satellite
End of Life Disposal and Debris Mitigation Plan

This statement is prepared by Asia Satellite Telecommunications Company Limited ("AsiaSat")
for the purpose of assisting its customers who may be subject to the approval authority by such
entities as the ITU, FCC USA or OFCA HK with regard to meeting the requirements in relation
to the end of life disposal and debris mitigation of a telecommunication satellite.

Introduction:

The AsiaSat 5 satellite is manufactured and supplied by Space Systems/Loral in the United
States and is based on the LS-1300 series satellite platform. The AsiaSat 5 satellite was
launched on August 12,2009 with a nominal propellant lifetime to meet the satellite's designed
life of 15 years after the handover of the satellite from Space Systems/Loral.

AsiaSat 5 is a 3-axis stabilized satellite that uses bi-propellant chemical propulsion for station-
keeping and attitude controls. The satellite is located at the nominal orbital location of 100.5E
and station kept within a box of +0.05 deg . The TTC operation of the satellite is performed by
AsiaSat on a basis of 7x24 through the ground st¿tion located in Hong Kong.

Disposal plan and debris mitigation measures:

As a licensed satellite operator in Hong Kong, AsiaSat complies to the requirements as stipulated
by the "Guidelines for De-commissioning of Satellite" (the "Guidelines") issued by OFCA
(Hong Kong Offrce of CommunicationsAuthority) and adhere to prevailing intemational best
practices and standards to reduce space debris.

According to the said Guidelines, any expired satellite, which has to be de-orbited to outer space,
shall be disposed to an orbit with a delta-perigee (Âa) higher than geo-synchronous orbit of no
less than:

235tçn+ (1000'CR'A/m)

where CR is the solar pressure radiation coefficient of the spacecraft, and A/m is the Area to
mass ratio, in square meters per kilogram, of the spacecraft.

AsiaSat will take into account this requirement for any de-orbit operation of the AsiaSat 5

satellite and will reserve suffrcient propellant in order to conform to the regulations set forth in
the Guidelines:

Aa requirement Propellant needed
AsiaSat 5 28Okm 7.3ks

A¡la Satelllte Telecommunlcatlon¡ Holdlngs Llmlted
(lncorporated ln Bemuda wtth llmlted llablllty)

19/F, Sunning Plaza, 10 Hvsan Avenue, Causeway Bav, Hong Kong

Telephone: +852 2500 0888 Facsimile: +852 2576 41 1 1

Website: http/Åruw.asiasat,com



The respective disposal plan as well as debris mitigation measures constitute part of AsiaSat's
submissions to OFCA for the applicátion of the Outer Space Ordinance License and Space
Søtion Camier License.

The AsiaSat 5 satellite is based on the Space Systems/Loral Series LS-1300 series satellite
platform, which is widely known to be a mature product and one of the most reliable satellite
platforms. In the design phase, the satellite manufacturer, Space Systems/Loral already
considered this potential issue and designed the satellite in such away that industrial practices
and standards are considered. There is no probable failure mode leading to accidental break-ups
and causing space debris. The satellite manufacturer has established a dedicated SPACE
DEBRIS MITIGATION PLAN. We therefore believe that the design of the satellite as well as
disposal measures are in line with the regulations set forth in either IADC's Space Debris
Mitigation Guidelines or Guidelines for De-commissioning of Satellite: issued by HK OFCA, 3l
July2007.

In addition to the orbit raising operation when de-orbiting AsiaSat 5, AsiaSat will configure the
satellite with residual energy in a passive state. AsiaSat will implement procedures to minimize
the on-board energy in whatever form of electrical, chemical, kinetic etc, which is considered as
a potential source of generating harmful debris. These measures include shutting down the
power generation subsystem and all active units. Further, momentum wheels will be maintained
at the lowest kinetic energy level. The propellant and pressurized tanks will be eventually
depleted and vented. Pyrotechnic components will have been used or disabled during operations
in the initial stage of life. As such, AsiaSat considers the risk from de-commissioning of the
satellite will be kept to a minimum and will conform to the standard of the industry

Annexes:
Guidelines for De-commissioning of Satellite: issued by HK OFCA, 3l July 2007;
IADC Space Debris Mitigation Guidelines Revision 1: issued by IADC, Sep 2007;

As¡a Satell¡te Telecom m unications Com pany Lim ited

VP Engineering and Operations

Telephone: +852 2500 0888 Faæimile: +852 2576 4l I I
Websitq http//wtyw.asiasat.com
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1. Introduction 
This document describes  the  space debris mitigation plan  that Eutelsat  shall  apply  to 
the Eutelsat W2A/10A space station. 
Eutelsat W2A/10A is based on the Thales Alenia Space Spacebus 4000 bus and  it was 
manufactured  according  to  European  standards  and  specifications.  The  satellite  is  3‐
axis  stabilised  and  uses  bi‐propellant  chemical  propulsion  for  attitude  and  on‐station 
control. 
Eutelsat  W2A/10A  was  launched  in  2009  and  the  end  of  its  operational  life  is  not 
expected to be before early 2023. 
 

2. Related documents 

2.1. Applicable Documents 
1. EUTELSAT Space Debris Mitigation Plan.  Issue 1.3. EUT_CTL‐SAT_QMS_PLN_00021, 

26 July 2010. 
2. FCC. Orbital Debris Mitigation Standard Practices. FCC 04‐130. June 21, 2004. 
 

2.2. Reference Documents 
1. European Code of Conduct for Space Debris Mitigation. Issue 1.0. 28 June 2004.  
2. IADC Space Debris Mitigation Guidelines. IADC‐02‐01. Revision 1. September 2007. 
3. Space Product Assurance. Safety. ECSS‐Q‐40A. 19 April 1996. 
4. Orbital Debris Mitigation Standard Practices. FCC 04‐130. 21 June 2004. 
5. NASA  Safety  Standard.  Guidelines  and  Assessment  Procedures  for  limiting  Orbital 

Debris. NSS 1740.14. Aug 1995. 
6. ITU Environment Protection of the Geostationary Orbit. S.1003. 1993. 
7. UNCOPUOS. Technical Report on Space Debris. 1999. 
 

3. Eutelsat W2A/10A operations  
- Eutelsat operates  in order  to control and  limit  the amount of debris  released  in a 

planned manner during normal operations, and assesses and limits the probability 
of the space station becoming a source of debris by collisions with small debris or 
meteoroids that could cause loss of control and prevent post‐mission disposal.  

- Eutelsat has  assessed  the amount of debris  released  in a planned manner and no 
intentional  debris  will  be  released  during  normal  operations  of  the  Eutelsat 
W2A/10A  spacecraft.  A  safe  operational  configuration  of  the  satellite  system  is 
ensured thanks to the hardware design and operational procedures 
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- Eutelsat minimizes  the  probability  of  the  satellite  becoming  a  source  of  debris  by 
collisions  with  large  debris  or  other  operational  satellites.  Eutelsat  assessed  for 
Eutelsat W2A/10A whether there were any known satellite located at the requested 
orbital location or might overlap.  

- Eutelsat  W2A/10A  is  controlled  within  its  ITU  allocated  orbit  control  window 
(10.0°E +/‐ 0.1°) by standard routine periodic orbit correction manoeuvres. In case 
of  anticipated  violation  of  the  window,  correction  manoeuvres  would  be 
implemented to avoid such violation. 

- Eutelsat  has  assessed  the  probability  of  accidental  explosions  during  and  after 
completion  of  mission  operations.  Thanks  to  design  safety  margins  and  enough 
safety barriers, the probability of occurrence of accidental explosion of the Eutelsat 
W2A/10A satellite is negligible.  

- Satellite design is such that high levels of thruster activity and orbit perturbation do 
not result when foreseeable on‐board events occur 

 

4. Eutelsat W2A/10A End of life disposal 

The post‐mission disposal activities have been planned as follows: 

1. The  orbit  of  the  satellite will  be  raised  by  300  km  in  order  to  ensure  that  the 
spacecraft will not re‐enter  into the GEO protected region (GEO height +/‐ 200 
km)  in  the  long  term. A mass of 16.7 kg of propellant have been allocated and 
reserved with a confidence  level of 99% to carry‐out  the post‐mission disposal 
manoeuvres.  The  FCC will  be  informed  of  any  significant  change  to  the  above 
quantity of propellant. 

The minimum perigee height to avoid re‐entering into the GEO protected region 
can be computed using the IADC formula applied to this satellite: 

ΔH (km) = 235 + 1000.(A/m)eff = 278 km 

where  the  final  term  is  the effective area/mass ratio of  the satellite. Therefore, 
the  planned  300  km  above  GEO  height  is  sufficient  to  satisfy  the  278  km 
requirement. 

During the satellite lifetime, Eutelsat determine the remaining propellant tanks. 

2. As  part  of  the  end  of  life  activities  Eutelsat W2A/10A  energy  sources  will  be 
rendered  inactive,  such  that  debris  generation  will  not  result  from  the 
conversion of energy sources on board the spacecraft into energy that fragments 
the satellite. For Eutelsat W2A/10A , this involves the following:  
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‐ depleting the chemical propulsion system, and where possible leaving 
open fuel lines and valves.  

The  following  table  shows  the  characteristics  of  the  pressurant  tank, 
propellant tanks and propellant lines at end of life (EOL). It shall be noted 
that  during  the  passivation  the  four  propellant  tanks  will  be 
depressurised as much as possible.  

Element 
Total 

Volume 
(l) 

Material 
contained at 

EOL 

Predicted mass 
of material at 

EOL (kg) 

MON-1 Propellant tank 1391 
MON-1 

He 

12.1 

2.8 

MMH  propellant tank 1391 
MMH 

He 

3.8 

3.0 

 MON-1 lines 

 MMH lines 

0.65 

0.65 

MON-1 

MMH 

1.0 

0.6 

Pressurant tank 1 90 He 0.9 

Pressurant tank 2 90 He 0.9 

It shall be noted that the Lithium‐Ion batteries mounted on this satellite 
can not be depressurised. Nevertheless,  they have been designed with a 
security  coefficient  greater  than  3  and  the  batteries  are  “leak  before 
burst” designed. 

The  heatpipes,  which  use  ammonia  as  working  fluid,  can  not  be 
depressurised either. They have been designed with a security coefficient 
greater than 4, the risk of break‐up is considered negligible.  

- leaving all batteries in a state of permanent discharge by isolation of the 
battery  charge  circuits  and  leaving  certain  loads  connected  to  the 
batteries.  

3. The satellite tracking, TM and TC usage are planned so as to avoid electrical 
interference to other satellites and coordinated with any potential affected 
satellite networks. 

4. During the orbit raising manoeuvres the tracking, TM and TC frequencies will be 
limited to those where the satellite is authorized to operate. 

 

 The  design  of  the  Eutelsat  10A  spacecraft,  fully  consistent  with  end  of  life  (“EOL”) 
passivation requirements as existed at the time of construction, does not allow passive 
venting once the spacecraft has been switched‐off. Therefore, none of the elements that 
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appear  on  the  previous  Table  can  be  vented  over  time  once  the  spacecraft  has  been 
switched‐off. Nevertheless, as part of  the passivation of  the spacecraft during  the EOL 
operations, Eutelsat always makes best‐efforts to vent the propellant remaining  in the 
propellant  tanks  and  lines  as much  as  possible.  The  figures  in  the  last  column  of  the 
Table  can  be  considered  as  worst‐case  post‐passivation  remaining  mass,  after  final 
shut‐down  of  the  satellite.  In  any  case,  the  pressurant  tank  is  isolated  just  after  the 
completion  of  the  launch  and  early  orbit  phase  (“LEOP”)  operations  and  it  cannot  be 
passivated as part of the EOL operations.  

5. Notifications 
EUTELSAT  undertakes  to  provide  the  relevant  bodies  as  required  (UNCOPUOS,  FCC, 
ITU,  French  ANFR,  etc)  with  all  appropriate  notifications  as  required  by  law  or 
regulations  for Eutelsat  satellites  including but not  limited  to  those  concerning  initial 
entry  of  service,  location,  relocations,  inclined  orbit  operations  and  re‐orbiting 
operations.  
 

 



Anik F1 Satellite
End of Life Disposal and Debris Mitigation Plan

This statement is prepared by Telesat Canada ("Telesat") for the purpose of assisting its
customer in meeting the requirements in relation to the end of life disposal and debris mitigation
of a telecommunication satellite. This information addresses requirements contained in
§25.114(d)(14)(i)-(iv) of the Commission's rules.

Debris Release Assessment. ANIK F1 was launched on November 21, 2000, and
began commercial operations in February 2001. Boeing performed the orbit raising and
deployments of the spacecraft using their then-current best practices in accordance with
their normal operations and procedures for a 702 spacecraft..

Spacecraft Hardware Design: The Anik F1 spacecraft is a reliable Boeing 702
spacecraft which is designed to withstand the harsh space environment. This bus has
demonstrated years of safe operational performance.

Accidental Explosion Assessment. Telesat has reviewed failure modes for all
equipment to assess the possibility of an accidental explosion onboard the spacecraft. In
order to ensure that the spacecraft does not explode on orbit Telesat will continue to operate
the satellite in accordance with Boeing’s recommended procedures. All batteries and fuel
tanks are monitored for pressure or temperature variations. Alarms in the SCC (Satellite
Control Center) inform controllers of any variations. Additionally, long term trending analysis
will be performed to monitor for any unexpected trends.

Operationally, batteries are operated utilizing the manufacturer’s automatic recharging
scheme. Doing so ensures that charging terminates normally without building up additional
heat and pressure. As this process occurs wholly within the spacecraft, it also affords
protection from command link failures (on the ground).

In order to protect the propulsion system, fuel tanks are operated in a blow down
mode. At the completion of orbit raising, the pressurant was isolated from the fuel system.
This will cause the pressure in the tanks to decrease over the life of the spacecraft. This will
also protect from a pressure valve failure that could cause the fuel tanks to become over-
pressurized.

In order to ensure that the spacecraft has no explosive risk after it has been
successfully de-orbited, all stored energy onboard the spacecraft will be removed. Upon
successful de-orbit of the spacecraft, all propulsion lines and latch valves will be vented and
left open. All battery chargers will be turned off and batteries will be left in a permanent
discharge state. These steps will ensure that no buildup of energy can occur resulting in an
explosion in the years after the spacecraft is de-orbited.

Assessment Regarding Collision with Larger Debris and Other Space Stations.
Telesat has also assessed and limited the probability of the space station becoming a source
of debris by collisions with large debris or other operational space stations.

Anik F1 operates in a collocated orbit with Anik F1R and (soon) Anik G1. Telesat will
utilize industry standard, time proven techniques in the maneuvering of these collocated
spacecraft. These are the same techniques that Telesat has and continues to use for its
other collocated spacecraft.



In order to minimize the possibility of a large body impact collision, Telesat has
assessed the proximity of other known Space Stations. In addition to working with all
known neighbors, Telesat also utilizes three sources to identify collision risk. The first is
alerts from the JSpOC for any approaching bodies. The second is the Space Data Center
which utilizes our ephemeris as well as the ephemeris for all known bodies and provides us
reports for potential collisions. The final is MIT/LL who utilizes its own radar and optical
hardware to precisely provide data to Telesat for any close approach with debris.

Telesat continually monitors launch details to verify that no new spacecraft will take
residence in the vicinity of the F1 spacecraft. In the event that some other spacecraft does
locate within the vicinity of the F1 spacecraft, Telesat will work to coordinate orbits and
station keeping strategies with the other spacecraft operators as it has done in the past with
multiple other operators.

Post-Mission Disposal Plans. Anik F1, a Boeing built 702 bus, will be removed
from its geostationary orbit at 107.3° W.L. at a perigee altitude no less than ~300 km above
the standard geostationary orbit of 35786 km. This altitude was arrived at by using the FCC-
recommended equation in §25.283 of the Commission’s rules pertaining to end-of-life
satellite disposal.

Minimum Deorbit Altitude= 235 km + (1000•CR•A/m) (Eq.1)
CR = solar pressure radiation coefficient of the spacecraft = 1.21
A/m = area to mass ratio, in square meters per kilogram, of the spacecraft = 0.0487

Result:
(Eq.1) Minimum Deorbit Altitude = 36,021 km + (1000

.
1.27•.0378) = 294 km

The propellant needed to achieve the minimum deorbit altitude is based on the
delta-V required and specified by the spacecraft manufacturer.

Based on IADC calculation, an estimated end-of-life mass of 2700 kg, and the delta-V
required, approximately 2 kg of propellant will be reserved to ensure minimum de-orbit
altitude is obtained. It should be noted that F1 utilizes Xips thrusters (instead of normal Bi
Prop). This means that Xenon is the basic fuel type (not Oxidizer (N204) and Fuel (MMH)).
Xenon is much more efficient (which is why so little fuel is needed).

In addition to Xenon, there is also Oxidizer (N204) and Fuel (MMH) on board that was
used during the orbit raising. In the event something happens to the Xenon system, it will
be possible to de-orbit the spacecraft using the normal Fuel and Oxidizer.

Any remaining propellant will be consumed by further raising the orbit until
combustion is no longer possible. The remaining species of Xenon propellant, Oxidizer
(N204) or Fuel (MMH), will be vented, placing the propulsion system on the spacecraft in
“safe” mode.

Propellant tracking is accomplished using a bookkeeping method. Using this
method, the ground control station tracks the number of jet seconds utilized for station
keeping, momentum control and other attitude control events. From jet seconds, amount of
fuel used is determined. This process has been calibrated using data collected from
thruster tests conducted on the ground and has been found to be accurate to within a few
months of life on the spacecraft.
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Apstar 6 and Apstar 7 Satellites  

End of Life Disposal and Debris Mitigation Plan 

 

This statement is prepared by APT Satellite Company Limited (“APT”) for the purpose 

of assisting its customers who may be subject to the approval authority by such 

entities as the ITU, FCC USA or OFCA HK with regard to meeting the requirements in 

relation to the end of life disposal and debris mitigation of a telecommunications 

satellite.  

 

Introduction: 

 

Apstar 6 and Apstar 7 satellites of APT are manufactured and supplied by Thales 

Alenia Space France and are based on Space Bus 4000C2 series platform. They   

were launched on April 12, 2005 and March 31, 2012 respectively with nominal 

propellant life times to be 15.97 years and 19.67 years respectively after In Orbit 

Acceptance Review of the satellites. 

 

Both satellites are 3-axis stabilized and use bi-propellant chemical propulsion for 

attitude and on-station control. The satellites are located at orbital slots 134° E.L. and 

76.5° E.L., respectively. The TTC operation of both satellites is performed by APT 

Satellite SCC Department on basis of 7×24 through the ground station located in Tai 

Po, New Territory, Hong Kong. For station keeping, both satellites are maintained 

within a box in size of ±0.05 deg. 

 

 

Disposal plan and debris mitigation measures: 

 

As a licensed satellite operator in Hong Kong, APT will strictly comply with the 

requirements as stipulated by the "Guidelines for De-commissioning of Satellite" (the 

“Guidelines”) issued by OFCA (Hong Kong Office of Communications Authority) and 

adhere to prevailing international best practices and standards to reduce space 

debris. 

 

According to the said Guidelines, any expired satellite, which has to be de-orbited to 

the outer space, shall be disposed to an orbit with a delta-perigee (Δa) higher than 

geo-synchronous orbit of no less than: 

 

         235 km + (1000·CR·A/m) 
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where CR is the solar pressure radiation coefficient of the spacecraft, and A/m is the 

Area to mass ratio, in square meters per kilogram, of the spacecraft. 

 

APT will take into account this requirement for any de-orbit operation of these 

satellites and will reserve sufficient propellant in order to conform to the regulation 

set forth in Guidelines. 

 

 Δa requirement Propellant needed 

Apstar 6 290 km 8.26 kg 

Apstar 7 297 km 10.94 kg 

 

When APT applied for the Outer Space Ordinance License and Spacestation Carrier 

Licence from OFCA for Apstar 6 and Apstar 7, APT incorporated the respective 

disposal plan as well as debris mitigation measures in APT’s submissions to OFCA. 

The licences for Apstar 6 and Apstar 7 were subsequently issued by OFCA to APT for 

the launches of these satellites. 

 

Both Apstar 6 and Apstar 7 satellites are based on Space Bus 4000C2 platform, which 

is widely known to be a mature product and one of the most reliable satellite 

platforms. In the design phase, the satellite manufacturer, Thales Alenia Space 

France has already considered this potential issue and designed both satellites in 

such a way that industrial practices and standards are observed. There is no probable 

failure mode leading to accidental break-ups and cause space debris. Satellite 

manufacturer has established the dedicated SPACE DEBRIS MITIGATION PLAN. We 

therefore believe that both the design of these satellite and the disposal measures in 

place are in line with the regulations set forth in either IADC’s Space Debris 

Mitigation Guidelines or FCC-04-130. 

 

As each satellite is de-orbited, in addition to orbital raising operations, APT will 

configure the satellite with residual energy into a passive state. APT will implement 

procedures to minimize the on-board energy in whatever form of electrical, chemical, 

kinetic etc, which is considered as a potential source of generating harmful debris. 

These measures include shutting down the power generating subsystem and all 

power consumed components. Further, momentum wheels will be maintained at the 

lowest kinetic energy level. The propellant and pressurized tanks will be eventually 

depleted and vented. Pyrotechnic components in fact would have been executed or 

completely disabled during operations in the initial stage of life. As such, we consider 

the risk of de-commissioning of the satellites will be kept minimal and conformed to 

the standard of the industry. 
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Annexes: 

Guidelines for De-commissioning of Satellite: issued by HK OFCA, 31 July 2007; 

IADC Space Debris Mitigation Guidelines Revision 1: issued by IADC, Sep 2007; 

 

 

 

            -End- 

 

 

 

APT Satellite Company Limited 
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Vice President 

 


