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1. Applicant
Name: SES Americom, inc. Phone Number: 202-478-7143
DBA Name: Fax Number: 202-478-7111
Street: 1129 20th Street NW E—Mail: petra.vorwig@ses.com
Suite 1000
City: Washington State: DC
Country: USA Zipcode: 20036 -
Attention:  Ms Petra A Vorwig




ATTACHMENT TO GRANT
SES Americom, Inc.
IBES File No. SAT-STA-20190212-00010

IBES File No(s): SAT-STA-20190212-00010
Licensee/Grantee: | SES Americom, Inc.

Call Sign: S2432

Satellite Name: AMC-10

Orbital Location: 135° W.L.

(required station-
keeping tolerance)

Administration:

United States of America

Nature of Service:

Telemetry, Tracking and Command (TT&C)

GRANTED-
With Conditions

International Bureau

Satellite Division

Scope of Grant: Special Temporary Authority for a period of 30 days to conduct TT&C operations in

connection of maneuvers to deploy AMC-10 to a disposal orbit

Service Area(s): N/A

Frequencies: Telemetry, Tracking & Command:

62423.0 MHz (Earth-to-space)
3700.5 MHz and 4199.5 MHz (space-to-Earth)

Unless otherwise specified herein, operations under this grant must comport with the legal and technical
specifications set forth by the applicant or petitioner and with Federal Communication Commission’s rules
not waived herein. This grant is also subject to the following conditions:

1.

Operations pursuant to this special temporary authority must be on an unprotected and non-harmful
interference basis, i.e., the AMC-10 space station must not cause harmful interference to, and shall not
claim protection from interference caused to it by, any other lawfully operating station. In the event of
any harmful interference, SES Americom must cease operations immediately upon notification of such
interference, and shall inform the Commission, in writing, immediately of such an event.

SES Americom must coordinate its operations so that no harmful interference is caused to any other
lawfully operating satellites or radiocommunication systems. SES Americom shall cease operations
immediately upon notification of such interference and inform the Commission in writing immediately of
such an event.

Operations under this grant of Special Temporary Authority are limited to TT&C and do not include
operation of the communications payload.

SES Americom’s request for a waiver of Sections 25.114(d)(14) and 25.283(c), 47 C.E.R. §§
25.114(d)(14) and 25.283(c) is granted. Section 25.283(c) specifies that space stations must discharge all
stored energy sources at end-of-life of the space station. AMC-10 is a Lockheed Martin A2100
spacecraft and was launched on February 5, 2004. SES Americom states that due to its design, AMC-
10’s two oxidizer tanks were sealed by firing pyrotechnical valves shortly after launch and will not be
vented to depletion at the spacecraft’s end of life. SES Americom states that the total mass of remaining
oxidizer in each of the two tanks will be approximately 8.02 kilograms at end of life, with each tank
volume being approximately 229.1 liters. We grant the requested waivers because AMC-10 was launched
before Section 25.283(c) was adopted and compliance would require direct retrieval of the satellite,
which is not currently possible.

Within 30 days of completion of the end-of-life maneuvers, SES Americom must send a letter to the
Chief, Satellite Division, International Bureau, indicating the apogee and perigee of the AMC-10 disposal
orbit.

Licensee/grantee is afforded thirty (30) days from the date of release of this action to decline the grant as
conditioned. Failure to respond within this period will constitute formal acceptance of the grant as conditioned.

This action is taken pursuant to Section 0.261 of the Commission’s rules on delegated authority, 47 C.F.R. §
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ATTACHMENT TO GRANT
SES Americom, Inc.
IBFS File No. SAT-STA-20190212-00010

0.261, and is effective upon release.

Station licenses are subject to the conditions specified in Section 309(h) of the Communications Act of 1934, as
amended, 47 U.S.C. § 309(h).

Action February 14, 2019

Date:

Term Dates | From: February 14, 2019 To: period of 30 days
Approved:

774

Stephew/J. Duall
Chief, Satellite Policy Branch
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2. Contact

Name: Karis Hastings Phone Number: 202-599-0975

Company: SatCom Law LLC Fax Number:

Street: 1317 F St. NW : E—Mail: karis@satcomlaw.com
Suite 400

City: Washington State: DC

Country: USA Zipcode: 20004 -

Attention: Relatiohship: Legal Counsel

(If your application is related to an application filed with the Commission, enter either the file number or the 1B Submission 1D of the related
application. Please enter only one.)
3. Reference File Number or Submission iD

4a. Is a fee submitted with this application?
@& !f Yes, complete and attach FCC Form 139. If No, indicate reason for fee exemption (see 47 C.F.R.Section 1.1114).

O Governmental Entity ¢y Noncommercial educational licensee

O Other(please explain):

4b. Fee Classification CRY — Space Station (Geostationary)

5. Type Request

Change Station Location Extend Expiration Date Other
O Shang O ®

6. Temporary Orbit Location 7. Requested Extended Expiration Date

t-2



8. Description  (If the complete description does not appear in this box. please go to the end of the form to view it in its entirety.)

SES Americom, Inc. requests special temporary authority for a period of 30 days in
connection with its plans to decommission AMC-10 (S2432) and seeks a waiver of the orbital
debris mitigation requirements of Section 25.283. See attached narrative.

9. By checking Yes, the undersigned certifies that neither applicant nor any other party to the application is subject Yes QO No
to a denial of Federal benefits that includes FCC benefits pursuant to Section 5301 of the Anti—Drug Act of 1988,

21 U.S.C. Section 862, because of a conviction for possession or distribution of a controlled substance. See 47 CFR

1.2002(b) for the meaning of &quot;party to the application&quot; for these purposes.

10. Name of Person Signing 11. Title of Person Signing
Petra A. Vorwig Senior Legal & Regulatory Counsel

12. Please supply any need attachments.

Attachment 1: STA Narrative Attachment 2: Attachment 3:

WILLFUL FALSE STATEMENTS MADE ON THIS FORM ARE PUNISHABLE BY FINE AND / OR IMPRISONMENT
(U.S. Code. Title 18, Section 1001). AND/OR REVOCATION OF ANY STATION AUTHORIZATION
(U.S. Code, Title 47, Section 312(a)(1)), AND/OR FORFEITURE (U.S. Code, Title 47, Section 503).




FCC NOTICE REQUIRED BY THE PAPERWORK REDUCTION ACT

The public reporting for this collection of information is estimated to average 2 hours per response. including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the required data. and completing and reviewing the collection of information. If you
have any comments on this burden estimate, or how we can improve the collection and reduce the burden it causes you, please write to the
Federal Communications Commission. AMD—PERM, Paperwork Reduction Project (3060—0678), Washington, DC 20554. We will also accept
your comments regarding the Paperwork Reduction Act aspects of this collection via the Internet if you send them to PRA@fcc.gov. PLEASE
DO NOT SEND COMPLETED FORMS TO THIS ADDRESS.

Remember — You are not required to respond to a collection of information sponsored by the Federal government, and the government may not
conduct or sponsor this collection. unless it displays a currently valid OMB control number or if we fail to provide you with this notice. This
collection has been assigned an OMB control number of 3060—-0678.

THE FOREGOING NOTICE IS REQUIRED BY THE PAPERWORK REDUCTION ACT OF 1995, PUBLIC LAW 104-13, OCTOBER
1, 1995, 44 U.S.C. SECTION 3507.



Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of

File No. SAT-STA-
Call Sign $2432

SES AMERICOM, INC.

Request for Special Temporary Authority for
the Decommissioning of the AMC-10
Fixed-Satellite Space Station

EXPEDITED ACTION REQUESTED
REQUEST OF SES AMERICOM, INC.

SES Americom, Inc. (“SES”) hereby respectfully requests special temporary
authority (“STA™) for a period of 30 days in connection with its plans to decommission the
AMC-10 space station and seeks a waiver of the orbital debris mitigation requirements of
Section 25.283. Grant of the requested authority will serve the public interest by facilitating the
removal of AMC-10 to a disposal orbit.

AMC-10 is a C-band satellite that is licensed to operate pursuant to Commission
authority at 135° W.L., with a license term that expires on May 4, 2019." SES’s C-band AMC-7
satellite is collocated with AMC-10 at 135° W.L.,? and its C/Ku-band hybrid AMC-4 spacecraft
operates at 134.9° W.L.> AMC-10 is not carrying any customer traffic, and SES had intended to

begin orbit-raising maneuvers within the next few months, prior to the license’s expiration date.

' See SES Americom, Inc., Call Sign S2434, File Nos. SAT-LOA-20020104-00001 &
SAT-AMD-20021108-00213, granted Dec. 29, 2003.

2 See SES Americom, Inc., Call Sign S2155, File Nos. SAT-MOD-20150309-00010,
granted May 21, 2015, & SAT-MOD-20180808-00060, granted Oct. 11, 2018.
3 See SES Americom, Inc., Call Sign S2135, File No. SAT-MOD-20170518-00073, granted

July 31, 2017.



However, SES has determined that moving up the satellite’s retirement date is necessary to
provide greater certainty that the orbit-raising maneuvers and satellite passivation can be
successfully completed.

Because SES applied for and was granted the AMC-10 license before the
Commission’s orbital debris mitigation rules in Sections 25.114(d)(14) and 25.283(c) took effect
in 2004 and has not sought any subsequent modifications of the satellite’s authority, SES has not
previously filed an orbital debris mitigation plan for the satellite. As demonstrated in the plan
attached hereto, SES intends to raise AMC-10 to a disposal altitude with a minimum perigee of
280 kilometers above the geostationary arc, consistent with Section 25.283(a), to vent all excess
propellant and pressurant, and to passivate the satellite as required by Section 25.283(c).
However, AMC-10 is a Lockheed Martin A2100 series spacecraft, and the oxidizer tanks on the
spacecraft were sealed following completion of the launch phase and will therefore retain
residual pressure when the spacecraft is retired. Given the spacecraft design, it is physically
impossible for SES to vent the oxidizer tanks.

SES seeks a waiver of Section 25.283(c) with respect to this residual oxidizer.
Grant of the requested waiver is consistent with Commission policy and precedent:

The Commission may waive a rule for good cause shown. Waiver

is appropriate if special circumstances warrant a deviation from the

general rule and such deviation would better serve the public

interest than would strict adherence to the general rule. Generally,

the Commission may grant a waiver of its rules in a particular case

if the relief requested would not undermine the policy objective of
the rule in question and would otherwise serve the public interest.*

4 PanAmSat Licensee Corp., 17 FCC Red 10483, 10492 (Sat. Div. 2002) (footnotes
omitted).



In a number of cases involving various spacecraft models with similar limitations,
the Commission has waived Section 25.283(c) to permit launch and operation of spacecraft that
do not allow for full venting of pressure vessels at end of life, based on a finding that modifying
the space station design at a late stage of construction would pose an undue hardship.’ In the
case of AMC-10, which was launched and operational before the venting requirements were
adopted, there is no question of bringing the satellite into compliance with the rule. The
Commission has expressly recognized this, finding a waiver of Section 25.283(c) to be justified
for in-orbit spacecraft that cannot satisfy the rule’s requirements. For example, in a decision
involving the SES AMC-2 satellite, which like AMC-10 was launched before Section 25.283(c)
was adopted, the Commission waived the rule on its own motion, observing that venting the
spacecraft’s sealed oxidizer tanks “would require direct retrieval of the satellite, which is not
currently possible.”®

The same practical obstacle is present here. Because AMC-10 is already in orbit,

SES can do nothing to enable full venting of residual pressure in the oxidizer tanks. Given this

> See, e.g., EchoStar Satellite Operating Corp., File No. SAT-LOA-20071221-00183, Call
Sign S2746, grant-stamped Mar. 12, 2008, Attachment at § 4 (granting a partial waiver of
Section 25.283(c) for AMC-14, a Lockheed Martin A2100 model spacecraft, on grounds that
requiring modification of satellite would present an undue hardship); DIRECTV Enterprises
LLC, File No. SAT-LOA-20090807-00086, Call Sign S2797, grant-stamped Dec. 15, 2009,
Attachment at § 4 (same for DIRECTV 12, a Boeing 702 model spacecraft); PanAmSat Licensee
Corp., File Nos. SAT-MOD-20070207-00027, SAT-AMD-20070716-00102, Call Sign S2237,
grant-stamped Oct. 4, 2007, Attachment at § 7 (same for Intelsat 11, an Orbital Sciences Star
model spacecraft).

é File No. SAT-MOD-20101215-00261, Call Sign S2134, grant-stamped Mar. 8, 2011,
Attachment at § 4. See also XM Radio Inc., File No. SAT-MOD-20100722-00165, Call Sign
S2616, grant-stamped Oct. 14, 2010, Attachment at § 2 (waiving Section 25.283(c) for XM-4, a
Boeing 702 model spacecraft, because “modification of the spacecraft would present an undue
hardship, since XM-4 is an in-orbit space station and venting XM-4"s helium and xenon tanks
would require direct retrieval of the satellite, which is not currently possible”™).



reality, waiver is clearly warranted; there is no possible public interest benefit in requiring strict
adherence to a rule with which the licensee is incapable of complying.
For the foregoing reasons, SES respectfully requests that the Commission grant an
STA and Section 25.283(c) waiver to permit retirement of AMC-10 pursuant to the attached
orbital debris mitigation plan.
Respectfully submitted,
SES Americom, Inc.

By: /s/ Petra A. Vorwig

Of Counsel Petra A. Vorwig

Karis A. Hastings Senior Legal and Regulatory Counsel
SatCom Law LI.C SES Americom, Inc.

1317 F Street, N.W., Suite 400 1129 20th Street N.W., Suite 1000
Washington, D.C. 20004 Washington, D.C. 20036

Tel: (202) 599-0975

Dated: February 12,2019



Annex: AMC-10 Orbital Debris Mitigation Plan

Spacecraft Hardware Design: SES has assessed and limited the amount of debris released in a
planned manner during normal operations of AMC-10 at 135.0° W.L. No debris is generated
during normal on-station operations, and the spacecraft is in a stable configuration. The satellite
is operating with an E-W stationkeeping tolerance of +/- 0.05 degrees.

SES has also assessed and limited the probability of the space station becoming a source of
orbital debris by collisions with small debris or meteoroids that could cause loss of control and
prevent post-mission disposal. SES requires that spacecraft manufacturers assess the probability
of micrometeorite damage that can cause any loss of functionality. This probability is then
factored into the ultimate spacecraft probability of success. Any significant probability of
damage would need to be mitigated in order for the spacecraft design to meet SES” required
probability of success of the mission. SES has taken the following steps to limit the effects of
such collisions: (1) critical spacecraft components are located inside the protective body of the
spacecraft and properly shielded; and (2) all spacecraft subsystems have redundant components
to ensure no single-point failures. The spacecraft will not use any subsystems for end-of-life
disposal that are not used for normal operations.

Minimizing Accidental Explosions: SES has assessed and limited the probability of accidental
explosions during and after completion of mission operations. As part of the Safety Data
Package submission for SES spacecraft, an extensive analysis is completed by the spacecraft
manufacturer, reviewing each potential hazard relating to accidental explosions. A matrix is
generated indicating the worst-case effect, the hazard cause, and the hazard controls available to
minimize the severity and the probability of occurrence. Each subsystem is analyzed for
potential hazards, and the Safety Design Package is provided for each phase of the program
running from design phase, qualification, manufacturing and operational phase of the spacecraft.
Also, the spacecraft manufacturer generates a Failure Mode Effects and Criticality Analysis for
the spacecraft to identify all potential mission failures. The risk of accidental explosion is
included as part of this analysis. This analysis indicates failure modes, possible causes. methods
of detection, and compensating features of the spacecraft design.

The design of the AMC-10 spacecraft is such that the risk of explosion is minimized both during
and after mission operations. In designing and building the spacecraft, the manufacturer took
steps to ensure that debris generation will not result from the conversion of energy sources on
board the satellite into energy that fragments the satellite. All propulsion subsystem pressure
vessels, which have high margins of safety at launch, have even higher margins in orbit, since
use of propellants and pressurants during launch decreases the propulsion system pressure. Burst
tests were performed on all pressure vessels during qualification testing to demonstrate a margin
of safety against burst. Bipropellant mixing is prevented by the use of valves that prevent
backwards flow in propellant and pressurization lines. All pressures, including those of the
batteries, are monitored by telemetry.

At the end of operational life, after the satellite has reached its final disposal orbit, onboard
sources of stored energy will be depleted or secured, and the batteries will be discharged.



However, at the end of AMC-10’s operational life, there will be oxidizer remaining in the tanks
that cannot be vented. Following insertion of the spacecraft into orbit, the spacecraft
manufacturer permanently sealed the oxidizer tanks by firing pyrotechnic valves. This is a
design feature of the Lockheed A2100 series spacecraft that cannot now be changed or
remedied. Information regarding the residual oxidizer in the tanks is as follows:

Tank Volume (I) | Pressure (bar) | Temp. (deg C) | Oxidizer mass (kg)
Ox | 229.1 17.5 17.0 8.02
Ox 2 229.1 17.5 17.0 8.02

Safe Flight Profiles: SES has assessed and limited the probability of the space station becoming
a source of debris by collisions with large debris or other operational space stations.
Specifically, SES has assessed the possibility of collision with satellites located at, or reasonably
expected to be located at, the requested orbital location or assigned in the vicinity of that
location. Regarding avoidance of collisions with controlled objects, in general, if a
geosynchronous satellite is controlled within its specified longitude and latitude stationkeeping
limits, collision with another controlled object (excluding where the satellite is collocated with
another object) is the direct result of that object entering the allocated space.

AMC-10 currently operates at the 135.0° W_.L. orbital location and on-station operations require
station-keeping within the +/- 0.05 degree N-S and +/- 0.05 degree E-W control box, thereby
ensuring adequate collision avoidance distance from other satellites in geosynchronous orbit.
The satellite is collocated with AMC-7 at 135.0° W.L., and AMC-4 operates at 134.9° W.L. As
these spacecraft are also controlled by SES, the company coordinates operations of the satellites.
SES is not aware of any other FCC- or non-FCC licensed spacecraft that are operational or
planned to be deployed at 135.0° W.L. or to nearby orbital locations such that there would be an
overlap with the stationkeeping volume of AMC-10. Furthermore, SES is not aware of any other
system with an overlapping station-keeping volume with AMC-10 that is either in orbit or
progressing towards launch. Based on the preceding, it is concluded that physical coordination
of the AMC-10 satellite with another party is not required at the present time.

SES uses the Space Data Center (“SDC”) system from the Space Data Association to monitor the
risk of close approach of its satellites with other objects. Any close encounters (separation of
less than 10 km) are flagged and investigated in more detail. 1f required, avoidance maneuvers
are performed to eliminate the possibility of collisions. During any relocation, the moving
spacecraft is maneuvered such that it is at least 30 km away from the synchronous radius at all
times. In most cases, much larger deviation from the synchronous radius is used. In addition,
the SDC system is used to ensure no close encounter occurs during the move. When de-orbit of
a spacecraft is required, the initial phase is treated as a satellite move, and the same precautions
are used to ensure collision avoidance.

Post-Mission Disposal: Post-mission disposal of the satellite from operational orbit will be
accomplished by carrying out maneuvers to a higher orbit. The upper stage engine remains part



of the satellite, and there is no re-entry phase for either component. The fuel budget for
elevating the satellite to a disposal orbit is included in the satellite design. SES plans to
maneuver AMC-10 to a disposal orbit with a minimum perigee of 280 km above the normal
GSO operational orbit. This proposed disposal orbit altitude results from application of the
IADC formula based on the following calculation:

Total Solar Pressure Area “A” =29.7 m?

“M” = Dry Mass of Satellite = 933.8 kg

“CR” = Solar Pressure Radiation Coefficient = | .4
Therefore the Minimum Disposal Orbit Perigee Altitude:
= 36,021 km+ 1000x CRxA/M

36,021 km + 1000 x 1.40 x 29.7/933.8

36,066 km

280 km above GSO (35,786 km)

H

SES intends to reserve 5.1 kg of propellant in order to account for post-mission disposal of
AMC-10. SES has assessed fuel-gauging uncertainty and has provided an adequate margin of
fuel reserve to address the assessed uncertainty.



DECLARATION

I, Charles Law, hereby certify under penalty of perjury that [ am the technically
qualified person responsible for preparation of the technical information contained in the
foregoing application; that I am familiar with the technical requirements of Part 25; and that [
either prepared or reviewed the technical information contained in the application and that it is
complete and accurate to the best of my knowledge, information and belief.

/s/ Charles Law

Senior Manager, Flight Dynamics
SES S.A.

Dated: February 12,2019



