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RBC Signals 
30-Day STA Request

I. Technical Description 

RBC Signals seeks to provide telemetry, tracking and command (“TT&C”) in the 401-402 
MHz band for two (2) cubesats operated by SatRevolution, as follows: 

1. The SW1FT cubesat in 401.0375-401.0625 MHz (Earth-to-space) and 401.0125-
401.0375 MHz (space-to-Earth) bands; and 

2. The SteamSat cubesat in the 401.0-401.1 MHz (Earth-to-space) and 401.050-401.150
MHz (space-to-Earth) bands.

RBC Signals also seeks to provide receive-only downlink support for the SW1FT cubesat in the 
2261.5-2269.5 MHz (space-to-Earth) band.   

This Technical Description provides an operational overview of the SW1FT and SteamSat 
satellites in support of RBC Signals’ request for a 30-day special temporary authorization (“STA”) 
to provide TT&C and data downlink support for the spacecraft from a facility in Brewster, 
Washington, USA.  With the launch of both satellites currently scheduled for mid- to late-
December 2020, there should be sufficient time to place this application on public notice in 
anticipation of the start of the mission (see Narrative). 

RBC Signals is requesting the STA to support SatRevolution in testing and demonstrating 
components, software, and operational concepts that are integral to the planned missions, and 
generally help establish space heritage for the satellite products being evaluated under this STA.  
SatRevolution seeks to operate the SteamSat to evaluate a low power, steam-based propellant 
system (the “TunaCan”) that will assist cubesat operators with constellation management and orbit 
optimization.  SatRevolution seeks to operate the SW1FT mission to demonstrate its next-
generation Earth observation cameras (the “Vision300”) and optical machine learning module (the 
“SpaceEdgeZero”) and help make this novel technology more widely available.  

The demonstrations planned for the SW1FT and SteamSat missions will be conducted 
intermittently over a three-year period commencing shortly after launch of the satellite.  The 
frequencies, ground station location, and operational constraints have been carefully identified to 
avoid the potential for interference to other spectrum users.   

RBC Signals notes that the expected launch window for the spacecraft is December 18, 2020 to 
December 31, 2020 on the same SpaceX Falcon 9 launch vehicle from Cape Canaveral, Florida. 
Therefore, RBC Signals respectfully requests that the Commission consider and authorize the 
proposed operations (as appropriately conditioned) as soon as practicable.  RBC Signals will 
update the Commission with the final launch date once the launch schedule is finalized.  
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I. SW1FT 
 
The SW1FT satellite conforms to the form factor of a 3U cubesat (340 mm X 116 mm X 109 mm 
in the stowed configuration and approximately 431.2 mm X 374.5 mm X 374.5 mm in the deployed 
configuration), with a total mass of approximately 3.0 kg.  The maximum power generated by the 
solar panels is approximately 22 W (18 W at end-of-life “EOL”), with a maximum transmitter 
output RF power of approximately 29 dBm in UHF frequencies and 29 dBm in S-band frequencies.  
The TT&C radio uses omnidirectional canted turnstile antennas, as indicated in Figure 1. 
 

  

 

 

 

 

 

 

 

Figure 1. SW1FT Deployed Configuration 

 
A. Orbit. The SW1FT satellite will be launched aboard a SpaceX Falcon 9 launch vehicle 

from the Cape Canaveral launch center in Florida in December 2020. The satellites will be 
launched into a nominal circular, sun-synchronous orbit at 525 km apogee and 525 km 
perigee with an inclination from the equator of 97.6°.  An orbital lifetime calculation for 
this orbit estimates that the satellite will remain in orbit for approximately 2.97 years (under 
worst case conditions), well within the limits set by internationally accepted guidelines.1 
 

B. TT&C Earth Station. RBC Signals will utilize a LimeSDR Mini radio transceiver and 
associated equipment, including an M2 Antenna Systems 400CP30A Yagi antenna (with 
an antenna gain of 16.2 dBi) to conduct TT&C operations.  The earth station is located at 
an existing facility in Brewster, WA, and TT&C operations in the 401-402 MHz band will 
take place intermittently when the satellite is in view of the earth station site.  RBC Signals 
will coordinate the TT&C operations to ensure compatibility with any other co-frequency 
operations in the area.  The antenna patterns for the UHF transmit antenna at the earth 
station site is illustrated in Figure 2. 

 

 
1 See SW1FT Orbital Debris Assessment Report (attached). 
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Figure 2. UHF Monopole Antenna Pattern 

 
C. S-Band Earth Station.  RBC Signals will utilize a 2.4m Orbit Gaia-100 earth station to 

receive earth observation downlink data from the SW1FT payload.  The Orbit Gaia-100 
antenna provides a maximum gain of 30 dBi and a maximum G/T of 9 dB/K for payload 
downlink reception in the 2200-2290 MHz band.  This antenna will be employed for data 
reception only with this satellite and will not transmit to the satellite. 

 
D. Operational Parameters. In addition to the draft FCC Form 312 Schedule B provided 

with this application, RBC Signals provides a summary of key technical parameters of the 
TT&C operations below: 

 
UHF Band 
• 0.2 W earth station transmitter output power, 9.2 dBW EIRP 
• 0.8 W spacecraft transmitter output power, 2.0 dBW EIRP 
• Tx (satellite uplink) from 401.0375-401.0625 MHz (Earth-to-space)  
• Rx (satellite downlink) from 401.0125-401.0375 MHz (space-to-Earth) 
• 2GFSK modulation 
• 9.6 kbps uplink, 1.2/9.6 kbps downlink 
• LHCP 

 
S-band Downlink 
• Rx (satellite uplink) from 2261.5-2269.5 MHz (8 MHz bandwidth) 
• DVB-S2 modulation 
• LHCP 
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E. Satellite Antenna Patterns. The satellite antenna patterns for the SW1FT UHF and S-
band antennas are illustrated in Figures 4 and 5. 

 
 
 
 
 
 

 
 
 
 

 

Figure 4. SW1FT S-band Satellite Antenna Pattern 

 
 
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 

 

Figure 5. SW1FT UHF Satellite Antenna Pattern 

 
II. SteamSat 

 
The SteamSat satellite conforms to the form factor of a 1.5U cubesat (190.5 mm X 111 mm X 
106.7 mm in the stowed configuration and approximately 374.5 mm X 374.5 mm X 190 mm in 
the deployed configuration), with a total mass of approximately 1.37 kg.  The maximum power 
generated by the solar panels is approximately 8 W (6 W at EOL), with a maximum transmitter 
output RF power of approximately 29 dBm in UHF frequencies.  The TT&C radio uses 
omnidirectional canted turnstile antennas, as indicated in Figure 6.  
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Figure 6. SteamSat Deployed Configuration 

 
A. Orbit. The SteamSat satellite will be launched aboard a SpaceX Falcon 9 launch vehicle 

from the Cape Canaveral launch center in Florida in December 2020. The satellites will be 
launched into a nominal circular, sun-synchronous orbit at 525 km apogee and 525 km 
perigee with an inclination from the equator of 97.6°.  An orbital lifetime calculation for 
this orbit estimates that the satellite will remain in orbit for approximately 2.513 years 
(under worst case conditions), well within the limits set by internationally accepted 
guidelines.2 
 

B. TT&C Earth Station. RBC Signals will utilize a LimeSDR Mini radio transceiver and 
associated equipment, including an M2 Antenna Systems 400CP30A Yagi antenna (with 
an antenna gain of 16.2 dBi) to conduct TT&C operations.  The earth station is located at 
RBC Signals’ facility in Brewster, WA ITU, and TT&C operations in the 401-402 MHz 
band will take place intermittently when the satellite is in view of the earth station site.  
RBC Signals will coordinate the TT&C operations to ensure compatibility with any other 
co-frequency operations in the area.  The antenna patterns for the UHF transmit antenna at 
the earth station site is illustrated in Figure 2. 
 

C. Operational Parameters. In addition to the draft FCC Form 312 Schedule B provided 
with this application, RBC Signals provides a summary of key technical parameters of the 
telemetry and tracking downlink operations and telecommand uplink operations include: 

 
UHF Band 
• 0.2 W earth station transmitter output power, 9.2 dBW EIRP 
• 0.8 W spacecraft transmitter output power, 2.0 dBW EIRP 
• Tx (satellite uplink) from 401.0-401.1 MHz (Earth-to-space) 
• Rx (satellite downlink) from 401.050-401.150 MHz (space-to-Earth) 
• GFSK modulation 
• 9.6 kbps uplink, 1.2/9.6 kbps downlink 
• LHCP 

 
2 See SteamSat Orbital Debris Assessment Report (attached). 
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D. Satellite Antenna Pattern.  The antenna patterns for the SteamSat UHF transmit antenna 
is illustrated in Figure 7. 

 
 
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 

 

Figure 7. SteamSat UHF Satellite Antenna Pattern 
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II. SW1FT ODAR – Version 1.0 

SW1FT Orbital Debris Assessment Report (ODAR) 

SW1FT-ODAR-1.0 

This report is presented as compliance with NASA-STD-8719.14B, APPENDIX A, 
4/25/2019 

SatRevolution 

POLAND OFFICE 
Stabłowicka 147 
54-066 Wrocław
Poland

U.S.A. OFFICE 
388 Market Street (Suite 1300) 
San Francisco, CA 94111 
United States 

Document Data is Not Restricted. This document contains no proprietary, ITAR, or 
export-controlled information.  

DAS Software Version Used In Analysis: v3.1.0 

Revision Record 
Revision: Date: Affected Pages: Changes: Author(s): 

1.0 8/14/2020 All –Initial DAS Software Results 
Orbit Lifetime 
Analysis 

D. Morse
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Self-assessment of the ODAR using the format in Appendix A.2 of 
NASA-STD-8719.14B: 
 
A self-assessment is provided below in accordance with the assessment format provided 
in Appendix A.2 of NASA-STD-8719.14B.  
 

Section Status Comments 

4.3-1, Mission-Related Debris Passing Through 
LEO 

COMPLIANT  

4.3-2, Mission-Related Debris Passing Near GEO COMPLIANT  

4.4-1, Limiting the risk to other space systems 
from accidental explosions during 
deployment and mission operations while in orbit 
about Earth or the Moon 

COMPLIANT  

4.4-2, Design for passivation after completion of 
mission operations while in orbit 
about Earth or the Moon 

N/A  

4.4-3, Limiting the long-term risk to other space 
systems from planned breakups 

COMPLIANT  

4.4-4, Limiting the short-term risk to other space 
systems from planned breakups 

COMPLIANT  

4.5-1, Probability of Collision with Large Objects COMPLIANT  

4.5-2, Probability of Damage from Small Objects COMPLIANT System will passively deorbit; 
therefore, no components are 
critical to deorbit. 

4.6-1, Disposal for space structures passing 
through LEO 

COMPLIANT  

4.6-2, Disposal for space structures passing 
through GEO 

N/A  

4.6-3, Disposal for space structures between LEO 
and GEO 

N/A  

4.6-4, Reliability of post-mission disposal 
operations 

COMPLIANT  

4.8-1, Collision Hazards of Space Tethers COMPLIANT  
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Assessment Report Format: 
 
ODAR Technical Sections Format Requirements:  
 
SatRevolution is a Polish company with a US presence.  This ODAR follows the format 
in NASA-STD-8719.14B, Appendix A.1 and includes the content indicated as a 
minimum, in each of sections 2 through 8 below for the SW1FT mission.  Sections 9 
through 14 apply to the launch vehicle ODAR and are not covered here. 
 

ODAR Section 1:  Program Management and Mission Overview 
 
Program/project manager:  Mateusz Kellar 
 
Senior Management:  Grzegorz Zwolinski (Chief Executive Officer, SatRevolution) 
 
Launch and deployment profile, including all parking, transfer, and operational 
orbits with apogee, perigee, and inclination:  The SW1FT mission will consist of a 
single satellite launched into sub-synchronous circular orbit with nominal orbit altitude of 
525 km (based upon a range of SSO orbit altitudes from 500km to 550km).   
 
Schedule of upcoming mission milestones:  
 

• Scheduled Launch Date:  December 16, 2020.  SatRevolution has contracted 
SpaceX Rideshare to broker the SW1FT launch. SpaceX’s most recent manifest 
indicates a launch window of December 1, 2020 – December 31, 2020. 

 
Mission Overview:  The SW1FT satellite will be launched into a sun-synchronous, Low 
Earth Orbit (LEO).  The satellite bus will use magnetic torque coils, reaction wheel, star 
tracker cameras, sun sensor, GPS, and an IMU to enable 3-axis pointing control.  The 
SW1FT mission will demonstrate an Earth Observation payload. 
 
Launch Vehicle and Launch Site:  Falcon 9 Launch Vehicle, Dedicated SSO Rideshare 
Mission #1.  The launch site is Cape Canaveral, Florida.  The Falcon-9 launch vehicle 
will transport multiple mission payloads to orbit.   
 
SW1FT will be deployed into an approximately sun synchronous circular low Earth orbit.  
SW1FT will deploy solar panels and UHF antenna once deployed from the Momentus 
Vigoride deployer fitted with an ISIS Quadpack CubeSat deployer.   The spacecraft is 
expected to be deployed with the following orbital parameters:1 
 
Highest Apogee: 550 km 
 

	
1 The SW1FT satellite will be deployed between 500 km and 550 km at the discretion of the launch service 
provider.  SatRevolution has assumed a 550 km orbital altitude for SW1FT for purposes of this orbital 
debris analysis report. 
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Highest Perigee: 550 km 
 
Target Inclination:  97.6° ± 0.3° 
 
SW1FT is demonstrating an Earth Observation payload. 
 
Mission Duration:  The anticipated lifetime of the spacecraft is 3 years in LEO.  

ODAR Section 2: Spacecraft Description: 
 
Physical description of the constellation:  The SW1FT satellite is based on the 
SatRevolution NanoBus bus. Basic physical dimensions are 340.5 mm x 116 mm x 109 
mm with a wet mass of approximately 3.0 kg. The satellite is composed of the NanoBus 
3U bus, deployable solar panels, deployable UHF antenna and a water-based resisto-jet 
propulsion module.  The solar panel generates up to 22 W of electric power which is 
stored in a 54.6 Wh COTS Li-Ion unpressurized 3-cell battery assembly.  The bus is 3-
axis stabilized, employing GPS, 9-DOF IMU, sun sensors, and star trackers for attitude 
knowledge and magnetic torque rods and reaction wheels for attitude control.   
 
The SW1FT satellite will be separated from the Falcon 9 launch vehicle using the 
Momentus Vigoride deployer fitted with an ISIS CubeSat deployer which provide debris 
free actuation. 
 
The SW1FT spacecraft is depicted in Figure 1 for the post-deployment configuration. 
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Figure 1  SW1FT Spacecraft Configuration 

 
Total satellite mass at launch, including all propellants and fluids:  3.0 kg. 
 
Dry mass of satellites at launch: 3.0 kg. (no propulsion) 
 
Description of all propulsion systems (cold gas, mono-propellant, bi-propellant, 
electric, nuclear):  None 
 
Identification, including mass and pressure, of all fluids (liquids and gases) planned 
to be on board and a description of the fluid loading plan or strategies, excluding 
fluids in sealed heat pipes:  None 
 
Fluids in Pressurized Batteries:  None  
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The SW1FT satellite uses a 3-cell unpressurized standard COTS Lithium-Ion battery 
cells in each spacecraft.  The total capacity energy capacity per spacecraft is 54.6 W-h. 
 
Description of attitude control system and indication of the normal attitude of the 
spacecraft with respect to the velocity vector:  The SW1FT spacecraft attitude will be 
controlled initially by torque rods, which will allow the satellite to be aligned relative to 
the Earth’s magnetic field. These will allow the satellite to detumble and align with the 
magnetic field.   
 

• A safe mode that is optimized for solar power generation from the satellite. The 
spacecraft’s deployable panel will be oriented towards the sun.  

• A targeted tracking mode, which will allow the satellite Nadir panel to be 
directed at any location on the Earth’s surface.   

• An LVLH mode that keeps the Nadir panel pointed towards the Earth’s surface.  
 
Description of any range safety or other pyrotechnic devices:  None.   
 
The SW1FT satellite will be released from the Falcon 9 launch vehicle using the 
Momentus Vigoride deployer fitted with an ISIS CubeSat deployer which provides 
debris-free actuation. 
 
Description of the electrical generation and storage system: Standard COTS Lithium-
Ion battery cells are charged before payload integration and provide 54.6 W-h of 
electrical energy during the eclipse portion of the satellite’s orbit.  The Solar Cells 
generate a maximum on-orbit power of approximately 22 W degrading down to 18 W at 
the end-of-life of the mission (3 years for calculation purposes).  
 
Identification of any other sources of stored energy not noted above:  None  
 
Identification of any radioactive materials on board: None 
 
 

ODAR Section 3: Assessment of Spacecraft Debris Released 
during Normal Operations: 
 
Identification of any object (>1 mm) expected to be released from the spacecraft any 
time after launch, including object dimensions, mass, and material: None.  
 
Rationale/necessity for release of each object:  N/A.  
 
Time of release of each object, relative to launch time:  N/A.  
 
Release velocity of each object with respect to spacecraft:  N/A.  
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Expected orbital parameters (apogee, perigee, and inclination) of each object after 
release:  N/A.  
 
Calculated orbital lifetime of each object, including time spent in Low Earth Orbit 
(LEO): N/A.  
 
Assessment of spacecraft compliance with Requirements 4.3-1 and 4.3-2 (per DAS 
v3.1.0)  
4.3-1, Mission Related Debris Passing Through LEO: COMPLIANT  
4.3-2, Mission Related Debris Passing Near GEO:  COMPLIANT 
 
 

ODAR Section 4:  Assessment of Spacecraft Intentional Breakups 
and Potential for Explosions. 
 
Potential causes of spacecraft breakup during deployment and mission operations: There 
is no credible scenario that would result in spacecraft breakup during normal deployment 
and operations.  
 
Summary of failure modes and effects analyses of all credible failure modes which 
may lead to an accidental explosion:  The in-orbit failure of a battery cell protection 
circuit could lead to a short circuit resulting in overheating and a very remote possibility 
of battery cell explosion.  
 
Detailed plan for any designed spacecraft breakup, including explosions and 
intentional collisions:  There are no planned breakups.  
 
List of components which shall be passivated at End of Mission (EOM) including 
method of passivation and amount which cannot be passivated:   
 

• Three (3) Lithium Ion Battery Cells – configure spacecraft to prevent battery 
charging, let batteries deplete 

• Propulsion – all propellant will be vented before passivation 
 

 
Rationale for all items which are required to be passivated, but cannot be due to 
their design: None 
 
Assessment of spacecraft compliance with Requirements 4.4-1 through 4.4-4:  
 
Requirement 4.4-1: Limiting the risk to other space systems from accidental 
explosions during deployment and mission operations while in orbit about Earth or 
the Moon:   “For each spacecraft and launch vehicle orbital stage employed for a 
mission, the program or project shall demonstrate, via failure mode and effects analyses 
or equivalent analyses, that the integrated probability of explosion for all credible failure 
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modes of each spacecraft and launch vehicle is less than 0.001 (excluding small particle 
impacts) (Requirement 56449).” 
 
 
Compliance statement:  
 
Required Probability: 0.001.  
 
Expected probability: 0.000; COMPLIANT.   
 
Supporting Rationale and FMEA details:  
 
Battery explosion:   
 
On-orbit failure of a battery cell protection circuit could lead to a short circuit resulting in 
overheating and a very remote possibility of battery cell deflagration. Multiple 
independent failures must first occur for this effect. In the event of an unlikely explosion, 
the effect to the far-term LEO environment is considered negligible due to the following:  
 

• SW1FT satellites have a short orbital life due to the low orbital altitude (<6 years 
under worst-case failure conditions) 

• SW1FT satellites have very low mass 
• SW1FT satellites have spacecraft structural covers will likely contain debris 

results from a battery rupturing, except for those that may be vented through small 
orifices 

 
Requirement 4.4-2: Design for passivation after completion of mission operations 
while in orbit about Earth or the Moon:  
 
‘Design of all spacecraft and launch vehicle orbital stages shall include the ability to 
deplete all onboard sources of stored energy and disconnect all energy generation 
sources when they are no longer required for mission operations or post-mission disposal 
or control to a level which can not cause an explosion or deflagration large enough to 
release orbital debris or break up the spacecraft (Requirement 56450).”  
 
Compliance statement:  At EOM, all propellant will be vented and the cubesat.  In the 
unlikely event that a battery cell does explosively rupture, the small size, mass, and 
potential energy, of these small batteries is such that while the spacecraft could be 
expected to vent gases, most debris from the battery rupture should be contained within 
the spacecraft due to the lack of penetration energy to the multiple enclosures 
surrounding the batteries. 
 
Requirement 4.4-3. Limiting the long-term risk to other space systems from planned 
breakups: Compliance statement:  This requirement is not applicable. There are no 
planned breakups.  
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Requirement 4.4-4: Limiting the short-term risk to other space systems from 
planned breakups: Compliance statement: This requirement is not applicable. There 
are no planned breakups. 
 
 

ODAR Section 5: Assessment of Spacecraft Potential for On-Orbit 
Collisions 
 
 
Assessment of spacecraft compliance with Requirements 4.5-1 and 4.5-2 (per DAS 
v3.1.0, and calculation methods provided in NASA-STD-8719.14B, section 4.5.4): 
 
 Requirement 4.5-1. Limiting debris generated by collisions with large objects when 
operating in Earth orbit:  
 
“For each spacecraft and launch vehicle orbital stage in or passing through LEO, the 
program or project shall demonstrate that, during the orbital lifetime of each spacecraft 
and orbital stage, the probability of accidental collision with space objects larger than 10 
cm in diameter is less than 0.001 (Requirement 56506).” 
 
Large Object Impact and Debris Generation Probability: 0.00000023; COMPLIANT.   
 
Requirement 4.5-2. Limiting debris generated by collisions with small objects when 
operating in Earth or lunar orbit:  
 
“For each spacecraft, the program or project shall demonstrate that, during the mission 
of the spacecraft, the probability of accidental collision with orbital debris and 
meteoroids sufficient to prevent compliance with the applicable postmission disposal 
requirements is less than 0.01 (Requirement 56507).”  
 
Small Object Impact and Debris Generation Probability: Not applicable; the spacecraft is 
planned orbital disposal by atmospheric entry, and does not require a specific spacecraft 
orientation and drag state to meet the disposal requirements.  Therefore, no element or 
component of the spacecraft system is required to complete post-mission operations. 
 
Identification of all systems or components required to accomplish any post-mission 
disposal operation, including passivation and maneuvering:  None 
 
 

ODAR Section 6: Assessment of Spacecraft Post-Mission Disposal 
Plans and Procedures 
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6.1 Description of spacecraft disposal option selected:  The satellite includes a water-
based propulsion demonstration that will be used to lower the orbit altitude by up to 70 
km.  In the case of propulsion demonstrator failure (or other general CubeSat failure), the 
satellite will still de-orbit naturally by atmospheric re-entry. 
 
6.2 Plan for any spacecraft maneuvers required to accomplish post-mission 
disposal:  None 
 
6.3 Calculation of area-to-mass ratio after post-mission disposal, if the controlled 
reentry option is not selected:    
 
Spacecraft Mass (Dry):  3.0 kg  
 
Cross-sectional Area: 0.059607 m2  
 
(Calculated by DAS 3.1.0).   Area to mass ratio: 059607/3.0 = 0.019869 m2/kg  
 
6.4 Assessment of spacecraft compliance with Requirements 4.6-1 through 4.6-5 (per 
DAS v3.1.0 and NASA-STD-8719.14B section):  Requirement 4.6-1. Disposal for 
space structures passing through LEO:  
 
“A spacecraft or orbital stage with a perigee altitude below 2000 km shall be disposed of 
by one of three methods: (Requirement 56557)  
 
a. Atmospheric reentry option: Leave the space structure in an orbit in which natural 
forces will lead to atmospheric reentry within 25 years after the completion of mission 
but no more than 30 years after launch; or Maneuver the space structure into a 
controlled de-orbit trajectory as soon as practical after completion of mission. 
 
b. Storage orbit option: Maneuver the space structure into an orbit with perigee altitude 
greater than 2000 km and apogee less than GEO - 500 km.  
 
c. Direct retrieval: Retrieve the space structure and remove it from orbit within 10 years 
after completion of mission.” 
 
Analysis: The SW1FT satellites’ method of disposal is COMPLIANT using method “a.”  
In the worst-case orbit altitude of 550 x 550 km near-circular orbit, the passive deorbit 
time is 4.156 years after launch with orbit history as shown in Figure 2 if the solar arrays 
do not deploy.  It should be noted that this is assuming a launch date of December 2020.  
If the solar arrays do deploy, the passive deorbit time will be reduced to 2.973 yrs. 
 
 
Under planned launch conditions, SW1FT will be deployed in a 525 x 525 km nominal 
near-circular orbit, reentering in approximately 2.973 years after launch.  If the solar 
arrays deploy, the passive deorbit time will reduce to 1.84 years with orbit history as 
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shown in Figure 3 (analysis assumes a noon-midnight Sun synchronous orbit with solar 
array tracking).    
  
 

 
Figure 2  SW1FT Orbit History – at Maximum Orbit Altitude of 550 km x 550 km SSO in Stowed Configuration 
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Figure 3  SW1FT Orbit History – at Nominal Orbit Altitude of 525 km x 525 km SSO in Deployed Configuration 

 
 
Requirement 4.6-2. Disposal for space structures near GEO:   
Analysis is not applicable.  
 
Requirement 4.6-3. Disposal for space structures between LEO and GEO: Analysis 
is not applicable. 
 
Requirement 4.6-4. Reliability of Post-mission Disposal Operations: 
Analysis is not applicable.  The satellite will reenter passively without post mission 
disposal operations within the allowable timeframe. 
 
 

ODAR Section 7: Assessment of Spacecraft Reentry Hazards: 
 
Assessment of spacecraft compliance with Requirement 4.7-1: Requirement 4.7-1. 
Limit the risk of human casualty:  
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“The potential for human casualty is assumed for any object with an impacting kinetic 
energy in excess of 15 joules: 
a) For uncontrolled reentry, the risk of human casualty from surviving debris shall not 
exceed 0.0001 (1:10,000) (Requirement 56626).” 
Summary Analysis Results: DAS v3.1.0 reports that the SW1FT satellite is 
COMPLIANT with the requirement with a per satellite casualty risk of 1:33000.   
 
This represents an acceptable casualty risk, as calculated with DAS's modeling capability.    
 
The DAS Output Summary Follows: 
 
08 28 2020; 11:39:07AM Processing Requirement 4.3-2: Return Status : Passed 
 
===================== 
No Project Data Available 
===================== 
 
=============== End of Requirement 4.3-2 =============== 
08 28 2020; 11:42:37AM Processing Requirement 4.5-1: Return Status :  
Passed 
 
============== 
Run Data 
============== 
 
**INPUT** 
 
 Space Structure Name = SW1FT 
 Space Structure Type = Payload 
 Perigee Altitude = 525.000 (km) 
 Apogee Altitude = 525.000 (km) 
 Inclination = 97.600 (deg) 
 RAAN = 0.000 (deg) 
 Argument of Perigee = 0.000 (deg) 
 Mean Anomaly = 0.000 (deg) 
 Final Area-To-Mass Ratio = 0.0199 (m^2/kg) 
 Start Year = 2020.900 (yr) 
 Initial Mass = 3.000 (kg) 
 Final Mass = 3.000 (kg) 
 Duration = 3.000 (yr) 
 Station-Kept = False 
 Abandoned = True 
 
**OUTPUT** 
 
 Collision Probability = 2.2934E-07 
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 Returned Message: Normal Processing 
 Date Range Message: Normal Date Range 
 Status = Pass 
 
============== 
 
=============== End of Requirement 4.5-1 =============== 
 
08 28 2020; 11:42:43AM Processing Requirement 4.6 Return Status :  Passed 
 
============== 
Project Data 
============== 
 
**INPUT** 
 
 Space Structure Name = SW1FT 
 Space Structure Type = Payload 
 
 Perigee Altitude = 525.000000 (km) 
 Apogee Altitude = 525.000000 (km) 
 Inclination = 97.600000 (deg) 
 RAAN = 0.000000 (deg) 
 Argument of Perigee = 0.000000 (deg) 
 Mean Anomaly = 0.000000 (deg) 
 Area-To-Mass Ratio = 0.019869 (m^2/kg) 
 Start Year = 2020.900000 (yr) 
 Initial Mass = 3.000000 (kg) 
 Final Mass = 3.000000 (kg) 
 Duration = 3.000000 (yr) 
 Station Kept = False 
 Abandoned = True 
 PMD Perigee Altitude = -1.000000 (km) 
 PMD Apogee Altitude = -1.000000 (km) 
 PMD Inclination = 0.000000 (deg) 
 PMD RAAN = 0.000000 (deg) 
 PMD Argument of Perigee = 0.000000 (deg) 
 PMD Mean Anomaly = 0.000000 (deg) 
 
**OUTPUT** 
 
 Suggested Perigee Altitude = 525.000000 (km) 
 Suggested Apogee Altitude = 525.000000 (km) 
 Returned Error Message = Reentry during mission (no PMD req.). 
 
 Released Year = 2022 (yr) 
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 Requirement = 61 
 Compliance Status = Pass 
 
============== 
 
=============== End of Requirement 4.6 =============== 
08 28 2020; 11:42:46AM *********Processing Requirement 4.7-1 
 Return Status :  Passed 
 
***********INPUT**** 
 Item Number = 1  
 
name = SW1FT 
quantity = 1 
parent = 0 
materialID = 8 
type = Box 
Aero Mass = 3.000000 
Thermal Mass = 3.000000 
Diameter/Width = 0.100000 
Length = 0.200000 
Height = 0.100000 
 
name = Structure-PTFE 
quantity = 1 
parent = 1 
materialID = 64 
type = Box 
Aero Mass = 0.127000 
Thermal Mass = 0.127000 
Diameter/Width = 0.100000 
Length = 0.100000 
Height = 0.100000 
 
name = Structure-AL 
quantity = 1 
parent = 1 
materialID = 8 
type = Box 
Aero Mass = 0.455000 
Thermal Mass = 0.455000 
Diameter/Width = 0.100000 
Length = 0.100000 
Height = 0.100000 
 
name = Structure-Steel 
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quantity = 1 
parent = 1 
materialID = 58 
type = Box 
Aero Mass = 0.003760 
Thermal Mass = 0.003760 
Diameter/Width = 0.020000 
Length = 0.020000 
Height = 0.020000 
 
name = Comm Module - HF 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.130000 
Thermal Mass = 0.130000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.050000 
 
name = Comm Module - LF 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.080000 
Thermal Mass = 0.080000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.030000 
 
name = C&DH Module 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.050000 
Thermal Mass = 0.050000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.020000 
 
name = Battery Management 
quantity = 1 
parent = 1 
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materialID = 27 
type = Box 
Aero Mass = 0.275000 
Thermal Mass = 0.275000 
Diameter/Width = 0.100000 
Length = 0.100000 
Height = 0.050000 
 
name = Energy Harvesting System 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.060000 
Thermal Mass = 0.060000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.020000 
 
name = Aux Power Supply 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.080000 
Thermal Mass = 0.080000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.030000 
 
name = ADCS 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.250000 
Thermal Mass = 0.250000 
Diameter/Width = 0.100000 
Length = 0.100000 
Height = 0.050000 
 
name = Reaction Wheels 
quantity = 3 
parent = 1 
materialID = 54 
type = Cylinder 
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Aero Mass = 0.183000 
Thermal Mass = 0.183000 
Diameter/Width = 0.100000 
Length = 0.050000 
 
name = Payload 
quantity = 1 
parent = 1 
materialID = 8 
type = Box 
Aero Mass = 0.654000 
Thermal Mass = 0.654000 
Diameter/Width = 0.100000 
Length = 0.100000 
Height = 0.050000 
 
name = Payload processor 
quantity = 1 
parent = 1 
materialID = 8 
type = Box 
Aero Mass = 0.252000 
Thermal Mass = 0.252000 
Diameter/Width = 0.100000 
Length = 0.100000 
Height = 0.050000 
 
**************OUTPUT**** 
Item Number = 1  
 
name = SW1FT 
Demise Altitude = 77.997551 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Structure-PTFE 
Demise Altitude = 77.726250 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Structure-AL 
Demise Altitude = 74.142998 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
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************************************* 
name = Structure-Steel 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.384400 
Impact Kinetic Energy = 0.265090 
 
************************************* 
name = Comm Module - HF 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.422500 
Impact Kinetic Energy = 50.931648 
 
************************************* 
name = Comm Module - LF 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.415666 
Impact Kinetic Energy = 26.284269 
 
************************************* 
name = C&DH Module 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.411950 
Impact Kinetic Energy = 12.537213 
 
************************************* 
name = Battery Management 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.471423 
Impact Kinetic Energy = 85.388275 
 
************************************* 
name = Energy Harvesting System 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.411950 
Impact Kinetic Energy = 18.063890 
 
************************************* 
name = Aux Power Supply 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.415666 
Impact Kinetic Energy = 26.284269 
 
************************************* 
name = ADCS 
Demise Altitude = 0.000000 
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Debris Casualty Area = 0.471423 
Impact Kinetic Energy = 70.546532 
 
************************************* 
name = Reaction Wheels 
Demise Altitude = 68.459587 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Payload 
Demise Altitude = 70.578758 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Payload processor 
Demise Altitude = 74.943100 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
 
=============== End of Requirement 4.7-1 ===============Requirements 
4.7-1b, and 4.7-1c:  
These requirements are non-applicable requirements because the SW1FT mission does 
not use controlled reentry.  
 
4.7-1, b):    “For controlled reentry, the selected trajectory shall ensure that no surviving 
debris impact with a kinetic energy greater than 15 joules is closer than 370 km from 
foreign landmasses, or is within 50 km from the continental U.S., territories of the U.S., 
and the permanent ice pack of Antarctica (Requirement 56627).”  
 
Not applicable to YAM.  The spacecraft does not use controlled reentry and no debris is 
expected to survive. 
 
4.7-1 c):  “For controlled reentries, the product of the probability of failure of the 
reentry burn (from Requirement 4.6-4.b) and the risk of human casualty assuming 
uncontrolled reentry shall not exceed 0.0001 (1:10,000) (Requirement 56628).” 
Not applicable to SW1FT.  It does not use controlled reentry and no debris is expected to 
survive. 
 
 

ODAR Section 8: Assessment for Tether Missions 
Not	applicable.		There	are	no	tethers	used	in	the	SW1FT	mission.		



SW1FT ODAR – Version 1.0 

 22 

	
END	of	ODAR	for	SW1FT	
	
--------------------------------------------------------------	
 

Appendix A:  Acronyms 
 
Arg peri          Argument of Perigee 
CDR                Critical Design Review 
cm                   centimeter 
COTS              Commercial Off-The-Shelf (items) 
DAS                Debris Assessment Software 
EOM  End Of Mission 
FRR  Flight Readiness Review 
GEO  Geosynchronous Earth Orbit 
ITAR  International Traffic In Arms Regulations 
kg  kilogram 
km  kilometer 
LEO  Low Earth Orbit 
Li-Ion  Lithium Ion 
m2  Meters squared 
ml  milliliter 
mm  millimeter 
N/A  Not Applicable. 
NET  Not Earlier Than 
ODAR  Orbital Debris Assessment Report 
OSMA  Office of Safety and Mission Assurance 
PDR  Preliminary Design Review 
PL  Payload 
ISIPOD ISIS CubeSat Deployer 
PSIa  Pounds Per Square Inch, absolute 
RAAN  Right Ascension of the Ascending Node 
SMA  Safety and Mission Assurance 
Ti  Titanium 
Yr  year 
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Self-assessment of the ODAR using the format in Appendix A.2 of 
NASA-STD-8719.14B: 
 
A self-assessment is provided below in accordance with the assessment format provided 
in Appendix A.2 of NASA-STD-8719.14B.  
 

Section Status Comments 

4.3-1, Mission-Related Debris Passing Through 
LEO 

COMPLIANT  

4.3-2, Mission-Related Debris Passing Near GEO COMPLIANT  

4.4-1, Limiting the risk to other space systems 
from accidental explosions during 
deployment and mission operations while in orbit 
about Earth or the Moon 

COMPLIANT  

4.4-2, Design for passivation after completion of 
mission operations while in orbit 
about Earth or the Moon 

N/A  

4.4-3, Limiting the long-term risk to other space 
systems from planned breakups 

COMPLIANT  

4.4-4, Limiting the short-term risk to other space 
systems from planned breakups 

COMPLIANT  

4.5-1, Probability of Collision with Large Objects COMPLIANT  

4.5-2, Probability of Damage from Small Objects COMPLIANT System will passively deorbit; 
therefore, no components are 
critical to deorbit. 

4.6-1, Disposal for space structures passing 
through LEO 

COMPLIANT  

4.6-2, Disposal for space structures passing 
through GEO 

N/A  

4.6-3, Disposal for space structures between LEO 
and GEO 

N/A  

4.6-4, Reliability of post-mission disposal 
operations 

COMPLIANT  

4.8-1, Collision Hazards of Space Tethers COMPLIANT  
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Assessment Report Format: 
 
ODAR Technical Sections Format Requirements:  
 
SatRevolution is a Polish company with a US presence.  This ODAR follows the format 
in NASA-STD-8719.14B, Appendix A.1 and includes the content indicated as a 
minimum, in each of sections 2 through 8 below for the STEAMSAT mission.  Sections 
9 through 14 apply to the launch vehicle ODAR and are not covered here. 
 

ODAR Section 1:  Program Management and Mission Overview 
 
Program/project manager:  Mateusz Kellar 
 
Senior Management:  Grzegorz Zwolinski (Chief Executive Officer, SatRevolution) 
 
Launch and deployment profile, including all parking, transfer, and operational 
orbits with apogee, perigee, and inclination:  The STEAMSAT mission will consist of 
a single satellite launched into sub-synchronous circular orbit with nominal orbit altitude 
of 525 km (based upon a range of SSO orbit altitudes from 500km to 550km).   
 
Schedule of upcoming mission milestones:  
 

• Scheduled Launch Date:  December 16, 2020.  SatRevolution has contracted 
SpaceX Rideshare to broker the STEAMSAT launch. SpaceX’s most recent 
manifest indicates a launch window of December 1, 2020 – December 31, 2020. 

 
Mission Overview:  The STEAMSAT satellite will be launched into a sun-synchronous, 
Low Earth Orbit (LEO).  The satellite bus will use magnetic torque coils, reaction wheel, 
star tracker cameras, sun sensor, GPS, and an IMU to enable 3-axis pointing control.  The 
STEAMSAT mission will demonstrate a resistojet water-based propulsion system. 
 
Launch Vehicle and Launch Site:  Falcon 9 Launch Vehicle, Dedicated SSO Rideshare 
Mission #1.  The launch site is Cape Canaveral, Florida.  The Falcon-9 launch vehicle 
will transport multiple mission payloads to orbit.   
 
STEAMSAT will be deployed into an approximately sun synchronous circular low Earth 
orbit.  STEAMSAT will deploy solar panels and UHF antenna once deployed from the 
Momentus Vigoride deployer fitted with an ISIS Quadpack CubeSat deployer.   The 
spacecraft is expected to be deployed with the following orbital parameters:1 
 
Highest Apogee: 550 km 
 

	
1 The STEAMSAT satellite will be deployed between 500 km and 550 km at the discretion of the launch 
service provider.  SatRevolution has assumed a 550 km orbital altitude for STEAMSAT for purposes of 
this orbital debris analysis report. 
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Highest Perigee: 550 km 
 
Target Inclination:  97.6° ± 0.3° 
 
STEAMSAT is demonstrating an on-board water-based propulsion system. STEAMSAT 
plans to actively lower its orbit during the mission but this ODAR will assume a worst-
case scenario that no orbit lower is achieved. 
 
Mission Duration:  The anticipated lifetime of the spacecraft is 3 years in LEO.  

ODAR Section 2: Spacecraft Description: 
 
Physical description of the constellation:  The STEAMSAT satellite is based on the 
SatRevolution NanoBus bus. Basic physical dimensions are 190.5 mm x 111 mm x 100 
mm with a wet mass of approximately 1.37 kg. The satellite is composed of the NanoBus 
1.5U bus, deployable solar panels, deployable UHF antenna and a water-based resisto-jet 
propulsion module.  The solar panel generates up to 8 W of electric power which is 
stored in a 37.2Wh COTS Li-Ion unpressurized 3-cell battery assembly.  The bus is 3-
axis stabilized, employing GPS, 9-DOF IMU, sun sensors, and star trackers for attitude 
knowledge and magnetic torque rods and reaction wheels for attitude control.   
 
The STEAMSAT satellite will be separated from the Falcon 9 launch vehicle using the 
Momentus Vigoride deployer fitted with an ISIS CubeSat deployer which provide debris 
free actuation. 
 
The STEAMSAT spacecraft is depicted in Figure 1 for the pre-deployment configuration 
and in Figure 2 for the post-deployment configuration. 
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Figure 1  STEAMSAT Spacecraft Configuration – Pre-deployment 
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Figure 2  STEAMSAT Spacecraft Configuration – Post-deployment 

	
 
 
Total satellite mass at launch, including all propellants and fluids:  1.5 kg. 
 
Dry mass of satellites at launch: 1.37 kg. (130g of water-based propellant onboard) 
 
Description of all propulsion systems (cold gas, mono-propellant, bi-propellant, 
electric, nuclear):  130g of water-based propellant onboard 
 
Identification, including mass and pressure, of all fluids (liquids and gases) planned 
to be on board and a description of the fluid loading plan or strategies, excluding 
fluids in sealed heat pipes:  130g of water propellant.  Tank pressure will not exceed 
101kPa (1 atm), thus fulfilling all CubeSat launch standards. 
 
Fluids in Pressurized Batteries:  None  
 
The STEAMSAT satellite uses a 3-cell unpressurized standard COTS Lithium-Ion 
battery cells in each spacecraft.  The total capacity energy capacity per spacecraft is 37.2 
W-h. 
 
Description of attitude control system and indication of the normal attitude of the 
spacecraft with respect to the velocity vector:  The STEAMSAT spacecraft attitude 
will be controlled initially by torque rods, which will allow the satellite to be aligned 
relative to the Earth’s magnetic field. These will allow the satellite to detumble and align 
with the magnetic field.   
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• A safe mode that is optimized for solar power generation from the satellite. The 
spacecraft’s deployable panel will be oriented towards the sun.  

• A targeted tracking mode, which will allow the satellite Nadir panel to be 
directed at any location on the Earth’s surface.   

• An LVLH mode that keeps the Nadir panel pointed towards the Earth’s surface.  
 
Description of any range safety or other pyrotechnic devices:  None.   
 
The STEAMSAT satellite will be released from the Falcon 9 launch vehicle using the 
Momentus Vigoride deployer fitted with an ISIS CubeSat deployer which provides 
debris-free actuation. 
 
Description of the electrical generation and storage system: Standard COTS Lithium-
Ion battery cells are charged before payload integration and provide 37.2 W-h of 
electrical energy during the eclipse portion of the satellite’s orbit.  The Solar Cells 
generate a maximum on-orbit power of approximately 8 W degrading down to 6 W at the 
end-of-life of the mission (3 years for calculation purposes).  
 
Identification of any other sources of stored energy not noted above:  None  
 
Identification of any radioactive materials on board: None 
 
 

ODAR Section 3: Assessment of Spacecraft Debris Released 
during Normal Operations: 
 
Identification of any object (>1 mm) expected to be released from the spacecraft any 
time after launch, including object dimensions, mass, and material: None.  
 
Rationale/necessity for release of each object:  N/A.  
 
Time of release of each object, relative to launch time:  N/A.  
 
Release velocity of each object with respect to spacecraft:  N/A.  
Expected orbital parameters (apogee, perigee, and inclination) of each object after 
release:  N/A.  
 
Calculated orbital lifetime of each object, including time spent in Low Earth Orbit 
(LEO): N/A.  
 
Assessment of spacecraft compliance with Requirements 4.3-1 and 4.3-2 (per DAS 
v3.1.0)  
4.3-1, Mission Related Debris Passing Through LEO: COMPLIANT  
4.3-2, Mission Related Debris Passing Near GEO:  COMPLIANT 
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ODAR Section 4:  Assessment of Spacecraft Intentional Breakups 
and Potential for Explosions. 
 
Potential causes of spacecraft breakup during deployment and mission operations: There 
is no credible scenario that would result in spacecraft breakup during normal deployment 
and operations.  
 
Summary of failure modes and effects analyses of all credible failure modes which 
may lead to an accidental explosion:  The in-orbit failure of a battery cell protection 
circuit could lead to a short circuit resulting in overheating and a very remote possibility 
of battery cell explosion.  
 
Detailed plan for any designed spacecraft breakup, including explosions and 
intentional collisions:  There are no planned breakups.  
 
List of components which shall be passivated at End of Mission (EOM) including 
method of passivation and amount which cannot be passivated:   
 

• Three (3) Lithium Ion Battery Cells – configure spacecraft to prevent battery 
charging, let batteries deplete 

• Propulsion – all propellant will be vented before passivation 
 

 
Rationale for all items which are required to be passivated, but cannot be due to 
their design: None 
 
Assessment of spacecraft compliance with Requirements 4.4-1 through 4.4-4:  
 
Requirement 4.4-1: Limiting the risk to other space systems from accidental 
explosions during deployment and mission operations while in orbit about Earth or 
the Moon:   “For each spacecraft and launch vehicle orbital stage employed for a 
mission, the program or project shall demonstrate, via failure mode and effects analyses 
or equivalent analyses, that the integrated probability of explosion for all credible failure 
modes of each spacecraft and launch vehicle is less than 0.001 (excluding small particle 
impacts) (Requirement 56449).” 
 
 
Compliance statement:  
 
Required Probability: 0.001.  
 
Expected probability: 0.000; COMPLIANT.   
 
Supporting Rationale and FMEA details:  
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Battery explosion:   
 
On-orbit failure of a battery cell protection circuit could lead to a short circuit resulting in 
overheating and a very remote possibility of battery cell deflagration. Multiple 
independent failures must first occur for this effect. In the event of an unlikely explosion, 
the effect to the far-term LEO environment is considered negligible due to the following:  
 

• STEAMSAT satellites have a short orbital life due to the low orbital altitude (<6 
years under worst-case failure conditions) 

• STEAMSAT satellites have very low mass 
• STEAMSAT satellites have spacecraft structural covers will likely contain debris 

results from a battery rupturing, except for those that may be vented through small 
orifices 

 
Requirement 4.4-2: Design for passivation after completion of mission operations 
while in orbit about Earth or the Moon:  
 
‘Design of all spacecraft and launch vehicle orbital stages shall include the ability to 
deplete all onboard sources of stored energy and disconnect all energy generation 
sources when they are no longer required for mission operations or post-mission disposal 
or control to a level which can not cause an explosion or deflagration large enough to 
release orbital debris or break up the spacecraft (Requirement 56450).”  
 
Compliance statement:  At EOM, all propellant will be vented and the cubesat.  In the 
unlikely event that a battery cell does explosively rupture, the small size, mass, and 
potential energy, of these small batteries is such that while the spacecraft could be 
expected to vent gases, most debris from the battery rupture should be contained within 
the spacecraft due to the lack of penetration energy to the multiple enclosures 
surrounding the batteries. 
 
Requirement 4.4-3. Limiting the long-term risk to other space systems from planned 
breakups: Compliance statement:  This requirement is not applicable. There are no 
planned breakups.  
 
Requirement 4.4-4: Limiting the short-term risk to other space systems from 
planned breakups: Compliance statement: This requirement is not applicable. There 
are no planned breakups. 
 
 

ODAR Section 5: Assessment of Spacecraft Potential for On-Orbit 
Collisions 
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Assessment of spacecraft compliance with Requirements 4.5-1 and 4.5-2 (per DAS 
v3.1.0, and calculation methods provided in NASA-STD-8719.14B, section 4.5.4): 
 
 Requirement 4.5-1. Limiting debris generated by collisions with large objects when 
operating in Earth orbit:  
 
“For each spacecraft and launch vehicle orbital stage in or passing through LEO, the 
program or project shall demonstrate that, during the orbital lifetime of each spacecraft 
and orbital stage, the probability of accidental collision with space objects larger than 10 
cm in diameter is less than 0.001 (Requirement 56506).” 
 
Large Object Impact and Debris Generation Probability: 0.0000017; COMPLIANT.   
 
Requirement 4.5-2. Limiting debris generated by collisions with small objects when 
operating in Earth or lunar orbit:  
 
“For each spacecraft, the program or project shall demonstrate that, during the mission 
of the spacecraft, the probability of accidental collision with orbital debris and 
meteoroids sufficient to prevent compliance with the applicable postmission disposal 
requirements is less than 0.01 (Requirement 56507).”  
 
Small Object Impact and Debris Generation Probability: Not applicable; the spacecraft is 
planned orbital disposal by atmospheric entry, and does not require a specific spacecraft 
orientation and drag state to meet the disposal requirements.  Therefore, no element or 
component of the spacecraft system is required to complete post-mission operations. 
 
Identification of all systems or components required to accomplish any post-mission 
disposal operation, including passivation and maneuvering:  None 
 
 

ODAR Section 6: Assessment of Spacecraft Post-Mission Disposal 
Plans and Procedures 
 
 
6.1 Description of spacecraft disposal option selected:  The satellite includes a water-
based propulsion demonstration that will be used to lower the orbit altitude by up to 70 
km.  In the case of propulsion demonstrator failure (or other general CubeSat failure), the 
satellite will still de-orbit naturally by atmospheric re-entry. 
 
6.2 Plan for any spacecraft maneuvers required to accomplish post-mission 
disposal:  None 
 
6.3 Calculation of area-to-mass ratio after post-mission disposal, if the controlled 
reentry option is not selected:    
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Spacecraft Mass (Dry):  1.37 kg  
 
Cross-sectional Area: 0.05014 m2  
 
(Calculated by DAS 2.1.1).   Area to mass ratio: 05014/1.37 = 0.036599 m2/kg  
 
6.4 Assessment of spacecraft compliance with Requirements 4.6-1 through 4.6-5 (per 
DAS v3.1.0 and NASA-STD-8719.14B section):  Requirement 4.6-1. Disposal for 
space structures passing through LEO:  
 
“A spacecraft or orbital stage with a perigee altitude below 2000 km shall be disposed of 
by one of three methods: (Requirement 56557)  
 
a. Atmospheric reentry option: Leave the space structure in an orbit in which natural 
forces will lead to atmospheric reentry within 25 years after the completion of mission 
but no more than 30 years after launch; or Maneuver the space structure into a 
controlled de-orbit trajectory as soon as practical after completion of mission. 
 
b. Storage orbit option: Maneuver the space structure into an orbit with perigee altitude 
greater than 2000 km and apogee less than GEO - 500 km.  
 
c. Direct retrieval: Retrieve the space structure and remove it from orbit within 10 years 
after completion of mission.” 
 
Analysis: The STEAMSAT satellites’ method of disposal is COMPLIANT using method 
“a.”  In the worst-case orbit altitude of 550 x 550 km near-circular orbit, the passive 
deorbit time is 3.34 years after launch with orbit history as shown in Figure 3 if the solar 
arrays do not deploy.  It should be noted that this is assuming a launch date of December 
2020.  If the solar arrays do deploy, the passive deorbit time will be reduced to 1.61 yrs. 
 
 
Under planned launch conditions, STEAMSAT will be deployed in a 525 x 525 km 
nominal near-circular orbit, reentering in approximately 2.513 years after launch.  If the 
solar arrays deploy, the passive deorbit time will reduce to 1.287 years with orbit history 
as shown in Figure 4 (analysis assumes a noon-midnight Sun synchronous orbit with 
solar array tracking).   
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Figure 3  STEAMSAT Orbit History – at Maximum Orbit Altitude of 550 km x 550 km SSO in Stowed Configuration 
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Figure 4  STEAMSAT Orbit History – at Nominal Orbit Altitude of 525 km x 525 km SSO in Deployed Configuration 

 
 
Requirement 4.6-2. Disposal for space structures near GEO:   
Analysis is not applicable.  
 
Requirement 4.6-3. Disposal for space structures between LEO and GEO: Analysis 
is not applicable. 
 
Requirement 4.6-4. Reliability of Post-mission Disposal Operations: 
Analysis is not applicable.  The satellite will reenter passively without post mission 
disposal operations within the allowable timeframe. 
 
 

ODAR Section 7: Assessment of Spacecraft Reentry Hazards: 
 
Assessment of spacecraft compliance with Requirement 4.7-1: Requirement 4.7-1. 
Limit the risk of human casualty:  
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“The potential for human casualty is assumed for any object with an impacting kinetic 
energy in excess of 15 joules: 
a) For uncontrolled reentry, the risk of human casualty from surviving debris shall not 
exceed 0.0001 (1:10,000) (Requirement 56626).” 
Summary Analysis Results: DAS v3.1.0 reports that the STEAMSAT satellite is 
COMPLIANT with the requirement with a per satellite casualty risk of 1:50800.   
 
This represents an acceptable casualty risk, as calculated with DAS's modeling capability.    
 
The DAS Output Summary Follows: 
 
08 27 2020; 16:15:32PM Processing Requirement 4.3-2: Return Status : Passed 
 
===================== 
No Project Data Available 
===================== 
 
=============== End of Requirement 4.3-2 =============== 
08 27 2020; 17:19:14PM Processing Requirement 4.5-1: Return Status :  Passed 
 
============== 
Run Data 
============== 
 
**INPUT** 
 
 Space Structure Name = STEAMSAT 
 Space Structure Type = Payload 
 Perigee Altitude = 525.000 (km) 
 Apogee Altitude = 525.000 (km) 
 Inclination = 97.600 (deg) 
 RAAN = 0.000 (deg) 
 Argument of Perigee = 0.000 (deg) 
 Mean Anomaly = 0.000 (deg) 
 Final Area-To-Mass Ratio = 0.0366 (m^2/kg) 
 Start Year = 2020.900 (yr) 
 Initial Mass = 1.500 (kg) 
 Final Mass = 1.370 (kg) 
 Duration = 3.000 (yr) 
 Station-Kept = False 
 Abandoned = True 
 
**OUTPUT** 
 
 Collision Probability = 1.6602E-07 
 Returned Message: Normal Processing 
 Date Range Message: Normal Date Range 
 Status = Pass 
 
============== 
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=============== End of Requirement 4.5-1 =============== 
 
08 27 2020; 17:19:29PM Project Data Saved To File 
08 28 2020; 06:47:31AM Processing Requirement 4.6 Return Status :  Passed 
 
============== 
Project Data 
============== 
 
**INPUT** 
 
 Space Structure Name = STEAMSAT 
 Space Structure Type = Payload 
 
 Perigee Altitude = 525.000000 (km) 
 Apogee Altitude = 525.000000 (km) 
 Inclination = 97.600000 (deg) 
 RAAN = 0.000000 (deg) 
 Argument of Perigee = 0.000000 (deg) 
 Mean Anomaly = 0.000000 (deg) 
 Area-To-Mass Ratio = 0.036599 (m^2/kg) 
 Start Year = 2020.900000 (yr) 
 Initial Mass = 1.500000 (kg) 
 Final Mass = 1.370000 (kg) 
 Duration = 3.000000 (yr) 
 Station Kept = False 
 Abandoned = True 
 PMD Perigee Altitude = -1.000000 (km) 
 PMD Apogee Altitude = -1.000000 (km) 
 PMD Inclination = 0.000000 (deg) 
 PMD RAAN = 0.000000 (deg) 
 PMD Argument of Perigee = 0.000000 (deg) 
 PMD Mean Anomaly = 0.000000 (deg) 
 
**OUTPUT** 
 
 Suggested Perigee Altitude = 525.000000 (km) 
 Suggested Apogee Altitude = 525.000000 (km) 
 Returned Error Message = Reentry during mission (no PMD req.). 
 
 Released Year = 2022 (yr) 
 Requirement = 61 
 Compliance Status = Pass 
 
============== 
 
=============== End of Requirement 4.6 =============== 
08 28 2020; 06:47:38AM *********Processing Requirement 4.7-1 
 Return Status :  Passed 
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***********INPUT**** 
 Item Number = 1  
 
name = STEAMSAT 
quantity = 1 
parent = 0 
materialID = 8 
type = Box 
Aero Mass = 1.370000 
Thermal Mass = 1.370000 
Diameter/Width = 0.111000 
Length = 0.190500 
Height = 0.100000 
 
name = EPS 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.056000 
Thermal Mass = 0.056000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.020000 
 
name = Comms Module LF 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.041000 
Thermal Mass = 0.041000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.020000 
 
name = Main Control Module 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.055000 
Thermal Mass = 0.055000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.020000 
 
name = Payload Service Module 
quantity = 1 
parent = 1 
materialID = 27 
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type = Box 
Aero Mass = 0.180000 
Thermal Mass = 0.180000 
Diameter/Width = 0.100000 
Length = 0.100000 
Height = 0.020000 
 
name = Propulsion - Structure 
quantity = 1 
parent = 1 
materialID = 8 
type = Cylinder 
Aero Mass = 0.450000 
Thermal Mass = 0.450000 
Diameter/Width = 0.080000 
Length = 0.050000 
 
name = Propulsion - electronics 
quantity = 1 
parent = 1 
materialID = 27 
type = Box 
Aero Mass = 0.075000 
Thermal Mass = 0.075000 
Diameter/Width = 0.050000 
Length = 0.050000 
Height = 0.020000 
 
name = Propulsion - membrane 
quantity = 1 
parent = 1 
materialID = 64 
type = Flat Plate 
Aero Mass = 0.050000 
Thermal Mass = 0.050000 
Diameter/Width = 0.080000 
Length = 0.080000 
 
name = Propulsion - thruster 
quantity = 1 
parent = 1 
materialID = 40 
type = Cylinder 
Aero Mass = 0.053000 
Thermal Mass = 0.053000 
Diameter/Width = 0.050000 
Length = 0.020000 
 
name = Frame 
quantity = 1 
parent = 1 
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materialID = 8 
type = Box 
Aero Mass = 0.190000 
Thermal Mass = 0.190000 
Diameter/Width = 0.111000 
Length = 0.190500 
Height = 0.100000 
 
name = Frame - HW 
quantity = 68 
parent = 1 
materialID = 61 
type = Cylinder 
Aero Mass = 0.000110 
Thermal Mass = 0.000110 
Diameter/Width = 0.005000 
Length = 0.003000 
 
name = Structure - Rails 
quantity = 4 
parent = 1 
materialID = 61 
type = Flat Plate 
Aero Mass = 0.020000 
Thermal Mass = 0.020000 
Diameter/Width = 0.020000 
Length = 0.100000 
 
name = Battery - cover 
quantity = 2 
parent = 1 
materialID = 64 
type = Flat Plate 
Aero Mass = 0.040000 
Thermal Mass = 0.040000 
Diameter/Width = 0.100000 
Length = 0.100000 
 
name = Antenna 
quantity = 1 
parent = 1 
materialID = 64 
type = Cylinder 
Aero Mass = 0.050000 
Thermal Mass = 0.050000 
Diameter/Width = 0.040000 
Length = 0.050000 
 
**************OUTPUT**** 
Item Number = 1  
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name = STEAMSAT 
Demise Altitude = 77.992226 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = EPS 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.411950 
Impact Kinetic Energy = 15.731412 
 
************************************* 
name = Comms Module LF 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.411950 
Impact Kinetic Energy = 8.425300 
 
************************************* 
name = Main Control Module 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.411950 
Impact Kinetic Energy = 15.175708 
 
************************************* 
name = Payload Service Module 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.458952 
Impact Kinetic Energy = 52.254951 
 
************************************* 
name = Propulsion - Structure 
Demise Altitude = 67.418098 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Propulsion - electronics 
Demise Altitude = 0.000000 
Debris Casualty Area = 0.411950 
Impact Kinetic Energy = 28.246407 
 
************************************* 
name = Propulsion - membrane 
Demise Altitude = 77.472610 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Propulsion - thruster 
Demise Altitude = 73.569260 
Debris Casualty Area = 0.000000 
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Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Frame 
Demise Altitude = 76.650391 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Frame - HW 
Demise Altitude = 77.591415 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Structure - Rails 
Demise Altitude = 0.000000 
Debris Casualty Area = 1.662663 
Impact Kinetic Energy = 3.265547 
 
************************************* 
name = Battery - cover 
Demise Altitude = 77.698715 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
name = Antenna 
Demise Altitude = 77.076950 
Debris Casualty Area = 0.000000 
Impact Kinetic Energy = 0.000000 
 
************************************* 
 
=============== End of Requirement 4.7-1 =============== 
Requirements 4.7-1b, and 4.7-1c:  
These requirements are non-applicable requirements because the STEAMSAT mission 
does not use controlled reentry.  
 
4.7-1, b):    “For controlled reentry, the selected trajectory shall ensure that no surviving 
debris impact with a kinetic energy greater than 15 joules is closer than 370 km from 
foreign landmasses, or is within 50 km from the continental U.S., territories of the U.S., 
and the permanent ice pack of Antarctica (Requirement 56627).”  
 
Not applicable to YAM.  The spacecraft does not use controlled reentry and no debris is 
expected to survive. 
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4.7-1 c):  “For controlled reentries, the product of the probability of failure of the 
reentry burn (from Requirement 4.6-4.b) and the risk of human casualty assuming 
uncontrolled reentry shall not exceed 0.0001 (1:10,000) (Requirement 56628).” 
Not applicable to STEAMSAT.  It does not use controlled reentry and no debris is 
expected to survive. 
 
 

ODAR Section 8: Assessment for Tether Missions 
Not	applicable.		There	are	no	tethers	used	in	the	STEAMSAT	mission.		
	
END	of	ODAR	for	STEAMSAT	
	
--------------------------------------------------------------	
 

Appendix A:  Acronyms 
 
Arg peri          Argument of Perigee 
CDR                Critical Design Review 
cm                   centimeter 
COTS              Commercial Off-The-Shelf (items) 
DAS                Debris Assessment Software 
EOM  End Of Mission 
FRR  Flight Readiness Review 
GEO  Geosynchronous Earth Orbit 
ITAR  International Traffic In Arms Regulations 
kg  kilogram 
km  kilometer 
LEO  Low Earth Orbit 
Li-Ion  Lithium Ion 
m2  Meters squared 
ml  milliliter 
mm  millimeter 
N/A  Not Applicable. 
NET  Not Earlier Than 
ODAR  Orbital Debris Assessment Report 
OSMA  Office of Safety and Mission Assurance 
PDR  Preliminary Design Review 
PL  Payload 
ISIPOD ISIS CubeSat Deployer 
PSIa  Pounds Per Square Inch, absolute 
RAAN  Right Ascension of the Ascending Node 
SMA  Safety and Mission Assurance 
Ti  Titanium 
Yr  year 



Approved by   OMB 3060-0678

Estimated Burden:  up to 80 hours

April 2016

(DRAFT COPY - Not for submission)
Schedule S

312 File Number:

Filing Description Question Response

Description SW1FT

VI. SW1FT Draft Schedule S



Satellite 
Information

Question Response

Select Orbit Type NGSO

Space Station or Satellite Network Name SW1FT

Estimated Lifetime of Satellite(s) From Date of Launch 3 Years

Will the space station(s) operate on a Common Carrier basis? No



Operating 
Frequency 
Bands (3)

Nature of service Description Frequency Band(s)
Mode 
Type

Earth Exploration-Satellite 
Service

401.0 MHz -402.0 
MHz

Receive

Space Operation Service 401.0 MHz -402.0 
MHz

Transmit

Earth Exploration-Satellite 
Service

2200.0 MHz 
-2290.0 MHz

Transmit



Orbital 
Information For 
Non-
Geostationary 
Satellites

Question Response

Total Number of Satellites in the active constellation 1

Orbit Epoch Date 01/01/2021

Celestrial Reference Body Earth



Orbital Plane 1: Question Response

Number of Satellites in Plane 1

Inclination Angle 97.6 degrees

Right Ascension of Ascending Node 0.0 degrees

Argument of Perigee 0.0 degrees

Orbital Period 5460.0 seconds

Apogee 550.0 km

Perigee 550.0 km

Active Service Arc Begin Angle with respect to Ascending Node 0.0 degrees

Active Service Arc End Angle with respect to Ascending Node 180.0 degrees

Mean Anomaly For Each Satellite

Satellite Number Mean Anomaly (degrees) at the Orbit Epoch Date

1 0.0



Receiving 
Beams 1:

Question Response

Beam ID UU1

Receive Beam Frequency 401.037 MHz -401.063 
MHz

Beam Type Fixed

Polarization H

Peak Gain 3.0 dBi

Antenna Pointing Error 1.0 degrees

Antenna Rotational Error 1.0 degrees

Polarization Switchable

Polarization Alignment Relative to the Equatorial 
Plane

0.0 degrees

G/T at Max. Gain Point -26.4 dB/K

Min. Saturation Flux Density -128.7 dBW/m2

Max. Saturation Flux Density -116.6 dBW/m2

Co- or Cross Polar Mode C

Service Area Description Deadhorse, AK



Receiving 
Channels (1) Channel 

ID
Channel 
Bandwidth (MHz)

Center 
Frequency s
(MHz)

Feeder Link, Service 
Link or TT&C

UU11 0.025 401.05 TT&C



Transmitting 
Beams 2:

Transmitting 
Beams 1:

Question Response

Beam ID DU1

Transmit Beam Frequency 401.012 MHz -401.038 
MHz

Beam Type Fixed

Polarization H

Peak Gain 3.0 dBi

Antenna Pointing Error 1.0 degrees

Antenna Rotational Error 1.0 degrees

Polarization Switchable

Polarization Alignment Relative to the Equatorial 
Plane

0.0 degrees

Max. Transmit EIRP Density -33.0 dBW/Hz

Max. Transmit EIRP 3.0 dBW

Co- or Cross Polar Mode C

Service Area Description Deadhorse, AK

Max. Power Flux Density

Question Response

Beam ID DS1

Transmit Beam Frequency 2261.5 MHz -2269.5 
MHz

* 
BW:

* 0° - 5°
(dbW/m
/BW):

* 5° - 10°
(dbW/m
/BW):

* 10° - 
15°
(dbW/m
/BW):

* 15° - 
20°
(dbW/m
/BW):

* 20° - 
25°
(dbW/m
/BW):

* 25° - 
90°
(dbW/m
/BW):

4.0 
kHz

-134.8 -133.2 -131.6 -130.2 -129.0 -122.8

2 2 2 2 2 2



Beam Type Fixed

Polarization RHCP

Peak Gain 7.0 dBi

Antenna Pointing Error 0.0 degrees

Antenna Rotational Error 0.0 degrees

Polarization Switchable

Polarization Alignment Relative to the Equatorial 
Plane

45.0 degrees

Max. Transmit EIRP Density -59.0 dBW/Hz

Max. Transmit EIRP 10.0 dBW

Co- or Cross Polar Mode C

Service Area Description Deadhorse, AK

Max. Power Flux Density

* 
BW:

* 0° - 5°
(dbW/m
/BW):

* 5° - 10°
(dbW/m
/BW):

* 10° - 
15°
(dbW/m
/BW):

* 15° - 
20°
(dbW/m
/BW):

* 20° - 
25°
(dbW/m
/BW):

* 25° - 
90°
(dbW/m
/BW):

4.0 
kHz

-160.9 -159.2 -157.6 -156.2 -155.0 -148.8

2 2 2 2 2 2



Transmitting 
Channels (2) Channel 

ID
Channel 
Bandwidth (MHz)

Center 
Frequency s
(MHz)

Feeder Link, Service 
Link or TT&C

DS11 8.0 2265.5 Service Link

DU11 0.025 401.025 TT&C



Certification 
Questions

Question Response

Are the applicable service area 
coverage requirements of 25.143(b)(2)
(ii) and (iii), or 25.144(a)(3)(i), or 25.145
(c)(1) and (2), or 25.146(i)(1) and (2), 
or 25.148(c), or 25.225 met?

N/A

Are the applicable frequency 
tolerances of 25.202(e) and out-of-
band emission limits of 25.202(f)(1),(2), 
and (3) met?

Yes

Are the cessation of emissions 
requirements of 25.207 met?

Yes

Are the applicable power-flux-density 
limits of 25.208 met, and is the 
appropriate technical showing provided 
within the application?

For NGSO applications, are the 
applicable equivalent-power-flux-
density limits of 25.208 met, and is the 
appropriate technical showing provided 
within the application?

N/A

Are the applicable full-frequency-reuse 
requirements of 25.210 met?

If the application is for a 17/24 GHz 
BSS space station, will it be operated 
at an offset location with full power and 
interference protection in accordance 
with 25.262(b)?



Attachments Information not provided.



Network Summary

 Résumé / Summary /  Resumen
Article 9, sous-section IA / Article 9, sub-section IA / Artículo 9, sub-sección IA
第9条第1A分节 / Статья 9, подраздел IA / IAيعرفلا مسقلا،9 ةدالما

B1a
Beam 

designation

B2
Emi-Rcp

BR8
Action 
code

BR7a
Group id.

BR9
Action 
code

BR47
Frequency band (MHz)

C4a
Class of station

UPLINK R M 3
/2896

M 401.0375 - 401.0625 ED, EW

DOWLINKS E M 4
/2896

M 2261.5 - 2269.5 EW

DOWNLINK E M 1
/2896

M 401.0125 - 401.0375 EW

A1f2  Submitted on behalf POL

A1g  Short Mission Duration Res 32 N

A4b1  No. of orbital planes 1 A4b2  Ref. body T BR43  Orbital configuration 0

A4b1a  Constellation N A4b1b  Configuration type A4b1c  Number of sub-sets mutually exclusive A4b1d  Attachment no.

A4b3a  No. of space stations simult. trans. on Northern Hemisphere A4b3b  No. of space stations simult. trans. on Southern Hemisphere

Orbital A4b4a A4b4b A4b4c A4b4d A4b4e A4b4f A4b4i A4b4j A4b4m,n,o  Sun synchronous
plane id. 

no.
Inclination angle No. of satellites in 

this plane
Period Apogee Perigee Min. altitude Arg. of 

perigee
Long. asc. 

node Y/N
Node 

reference 
time

Node local time

1 97.6 1 0-01:31 550e0 550e0 550e0 Y

Orbital plane no. Satellite no. A4b4h  Initial phase angle A4b4k  Date A4b4l  Time B4a  Orbit link / List of beams
1 1 ALL

UPLINK (R)

M B1a/BR17  Beam designation UPLINK B1b  Steerable B2  Emi-Rcp R B3a1  Max. co-polar gain 3

B2a1  Transmit only when visible from notified service area B2a2  Min. Elev. Angle

B3c1  Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

2

List of orbital planes
1

B4a3a1  Angle alpha B4a3a2  Angle beta

BR92  Attach. for missing angle alpha/beta
3

M BR7a/BR7b  Group id. 3 2896 BR1  Date of receipt 28.08.201
8

C2c  RR No. 4.4

BR14  Special Section

IV. Updated SW1FT ITU Filing Information



C4a  Class of station ED EW C3a  Assigned freq. band C5a  Noise temperature 100

C4b  Nature of service CO CO C6a  Polarization type L C6b  Polarization angle 0

C11a2  Service area USA C11a3  Service area diagram

A2b  Period of valid. 10 A3a  Op. agency 404 A3b  Adm. resp. A BR16  Value of type C8b

BR96  Start date for 9.1/9.1A

BR60  Regulatory deadline(s) 11.44/11.44.1

C1  Frequency Range
C1a  Lower limit C1b  Upper limit

401.0375 MHz 401.0625 MHz

C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1 C8e2 C8f2
Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch. E.i.r.p. on the beam axis

1 25K0F1D-- -7 -43 -20 -56 10

C7b  Carrier frequency of the emissions (25K0F1D--)
401.05 MHz

C10b1 C10b2 C10c1 C10c2 C10d1/C10d2 C10d3 C10d4
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. 

gain
Bmwdth

M DEADHORSE, AK S 148W24 
29

70N12 45 USA 1 TD CO 16.2 20

2 TW CO

C10d5a Co-polar antenna pattern
C10b1  Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.

DEADHORSE, AK 3

13C  Remarks

DOWLINKS (E)

M B1a/BR17  Beam designation DOWLINKS B1b  Steerable B2  Emi-Rcp E B3a1  Max. co-polar gain 7

B2a1  Transmit only when visible from notified service area Y B2a2  Min. Elev. Angle

B3c1  Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

1

List of orbital planes
1

B4a3a1  Angle alpha B4a3a2  Angle beta

BR92  Attach. for missing angle alpha/beta
4
 

M BR7a/BR7b  Group id. 4 2896 BR1  Date of receipt 28.08.201
8

C2c  RR No. 4.4

BR14  Special Section

C4a  Class of station EW C3a  Assigned freq. band



C4b  Nature of service CO C6a  Polarization type CR C6b  Polarization angle

C8d1  Max. tot. peak pwr. C8d2  Contiguous bandwidth

C11a2  Service area USA C11a3  Service area diagram

A2b  Period of valid. 10 A3a  Op. agency 404 A3b  Adm. resp. A BR16  Value of type C8b

BR96  Start date for 9.1/9.1A

BR60  Regulatory deadline(s) 11.44/11.44.1

C1  Frequency Range
C1a  Lower limit C1b  Upper limit

2261.5 MHz 2269.5 MHz

C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1 C8e2 C8f1
Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch. E.i.r.p. on the beam axis

1 8M00D1D-- 3 -75 -15 -80 10

C7b  Carrier frequency of the emissions (8M00D1D--)
2265.5 MHz

C10b1 C10b2 C10c1 C10c2 C10d1/C10d2 C10d3 C10d4 C10d6
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. 

gain
Bmwdth Noise 

temp.
M DEADHORSE, AK S 148W24 29 70N12 45 USA 1 TW CO 36.7 3 100

C10d5a Co-polar antenna pattern
C10b1  Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.

DEADHORSE, AK 3

13C  Remarks

DOWNLINK (E)

M B1a/BR17  Beam designation DOWNLINK B1b  Steerable B2  Emi-Rcp E B3a1  Max. co-polar gain 3

B2a1  Transmit only when visible from notified service area Y B2a2  Min. Elev. Angle

B3c1  Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

2

List of orbital planes
1

B4a3a1  Angle alpha B4a3a2  Angle beta

BR92  Attach. for missing angle alpha/beta
1
 

M BR7a/BR7b  Group id. 1 2896 BR1  Date of receipt 28.08.201
8

C2c  RR No. 4.4

BR14  Special Section

C4a  Class of station EW C3a  Assigned freq. band

C4b  Nature of service CO C6a  Polarization type L C6b  Polarization angle 0



C8d1  Max. tot. peak pwr. C8d2  Contiguous bandwidth

C11a2  Service area USA C11a3  Service area diagram

A2b  Period of valid. 10 A3a  Op. agency 404 A3b  Adm. resp. A BR16  Value of type C8b

BR96  Start date for 9.1/9.1A

BR60  Regulatory deadline(s) 11.44/11.44.1

C1  Frequency Range
C1a  Lower limit C1b  Upper limit

401.0125 MHz 401.0375 MHz

C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1 C8e2 C8f1
Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch. E.i.r.p. on the beam axis

1 25K0F1D-- 0 -36 -10 -46 10

C7b  Carrier frequency of the emissions (25K0F1D--)
401.025 MHz

C10b1 C10b2 C10c1 C10c2 C10d1/C10d2 C10d3 C10d4 C10d6
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. 

gain
Bmwdth Noise 

temp.
M DEADHORSE, AK S 148W24 29 70N12 45 USA 1 TW CO 16.2 20 100

C10d5a Co-polar antenna pattern
C10b1  Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.

DEADHORSE, AK 3

13C  Remarks

BR22  Administration remarks

BR23  Radiocommunication Bureau comments



 SWIATOWID_2 SW1FT-VISION 
Constellation Same as ISS orbit 550km circular SSO 
SV Uplink UHF Beam     
     Gain 20 dBi 3 dBi 
     Emission RF Power 1 to -1 dBW -7 to -20 dBW 
     Emission RF Density  -10 to -101.2 dBW/Hz -43 to -56 dBW/Hz 
     Service Type EESS EESS, Telecommand 
     Service Area Poland, Region 1 USA 
SV Downlink UHF Beam     
     Emission RF Power 1 to -1 dBW 0 to -10 dBW 
     Emission RF Density  -10 to -101.2 dBW/Hz -36 to -46 dBW/Hz 
     Service Type Space Operations EESS  
     Service Area Poland, Region 1 USA 
SV Downlink S-band 
Beam     
     Gain 2 dBi 7 dBi 
     Frequency 2270 MHz 2265.5 MHz 
     Polarization Linear RHCP 
     Emission BW 1 MHz 8 MHz 
     Emission RF Power -4 dBW 3 to -15 dBW 
     Emission RF Density  -10 dBW/Hz -75 to -80 dBW/Hz 
     Service Type EESS  EESS  
     Service Area Poland, Region 1 USA 
ES Uplink UHF Beam     
     Location SatRevolution offices, Poland Deadhorse, AK, USA 
     Gain 18 16.2 
ES Downlink UHF Beam     
     Location SatRevolution offices, Poland Deadhorse, AK, USA 
     Gain 18 16.2 
ES Downlink S-band 
Beam     
     Location SatRevolution offices, Poland Deadhorse, AK, USA 
     Gain 18 36.7 



V. Radiation Hazard Study
400 MHz Earth Station

This study analyzes the non-ionizing radiation levels for a 400 MHz Yagi tracking earth 
station.  This report is developed in accordance with the prediction methods contained in 
OET Bulletin No. 65, Evaluating Compliance with FCC Guidelines for Human Exposure 
to Radio Frequency Electromagnetic Fields, Edition 97-01.   

Bulletin No. 65 specifies that there are two separate tiers of exposure limits that are 
depending on the area of exposure and/or the status of the individuals who are subject to 
the exposure -- the General Population/Uncontrolled Environment and the Controlled 
Environment, where the general population cannot access. 

The maximum level of non-ionizing radiation to which individuals may be exposed is 
limited to a power density level of 1.33 milliwatts per square centimeter (1.33 mW/cm2) 
averaged over any 6 minute period in a controlled environment, and the maximum level 
of non-ionizing radiation to which the general public is exposed is limited to a power 
density level of 0.27 milliwatt per square centimeter (0.27 mW/cm2) averaged over any 
30 minute period in a uncontrolled environment.   

In the normal range of transmit powers for satellite antennas, the power densities at or 
around the antenna surface are expected to exceed safe levels.  The purpose of this study 
is to determine the power flux density levels for the earth station under study as 
compared with the MPE limits. This comparison is done in each of the following regions: 

1. Far-field region
2. Near-field region
3. Transition region
4. The region between the antenna edge and the ground

Input Parameters 
The following input parameters were used in the calculations: 

  Parameters:  Value      Unit      Symbol 
Antenna Diameter  3.57 m D 
Antenna Transmit Gain  16.2 dBi G 
Transmit Frequency  400 MHz f 
Power Input to the Antenna 0.2      W P 

Calculated Parameters: 
The following values were calculated using the above input parameters and the 



corresponding formulas: 

Parameter  Value Unit Symbol Formula 
Antenna Surface Area 1.964   m2   A Gλ2/(4π)/λ 
Antenna Efficiency  0.95   η Gλ2/( π2D2) 
Gain Factor  41.7   g 10 G/10

Wavelength  0.75   m  λ 300/f 

Behavior of EM Fields as a Function of Distance 
The behavior of the characteristics of EM fields varies depending on the distance from 
the radiating antenna.  These characteristics are analyzed in three primary regions: the 
near-field region, the far-field region and the transition region. Of interest also is the 
region between the antenna and ground. 

For yagi antennas with circular cross sections, such as the antenna under study, the near-
field, far-field and transition region distances are calculated as follows:  

 Parameter  Value   Unit Formula 
Near-Field Distance  4.25  m              Rnf = D2/(4λ) 
Distance to Far-Field  10.2  m           Rff = 0.60D2/(λ) 
Distance of Transition Region 4.25  m              Rt = Rnf            

The distance in the transition region is between the near and far fields.  Thus, Rnf < Rt < 
Rff.  However, the power density in the transition region will not exceed the power 
density in the near-field. Therefore, for purposes of the present analysis, the distance of 
the transition region can equate the distance to the near-field. 

Power Flux Density Calculations 
The power flux density is considered to be at a maximum through the entire length of the 
near-field. This region is contained within a cylindrical volume with a diameter, D, equal 
to the diameter of the antenna. In the transition region and the far-field, the power density 
decreases inversely with the square of the distance. The following equations are used to 
calculate power density in these regions. 

Parameter   Value   Unit Symbol Formula 
Power Density in the Near-Field  0.039 mW/cm2    Snf 16.0 η P/(πD2) 
Power Density in the Far-Field  0.0064 mW/cm2    Sff GP/(4π Rff2) 
Power Density in the Transition Region 0.039 mW/cm2    St Snf Rnf /(Rt) 

The power density between the antenna and ground, is calculated as follows: 

Parameter Value        Unit        Symbol      Formula 
Power Density b/w Reflector and Ground 0.01 mW/cm2   Sg    P / A 

The below table summarizes the calculated power flux density values for each region. In 
a controlled environment, the only regions that exceed FCC limitations are shown below.  



These regions are only accessible by trained technicians who, as a matter of procedure, 
turn off transmit power before performing any work in these areas.  

 Power Density   Value              Unit   Controlled Environment 
Far Field Calculation 0.0064 mW/cm2 Satisfies FCC MPE 
Near Field Calculation 0.039 mW/cm2 Satisfies FCC MPE 
Transition Region 0.039 mW/cm2 Satisfies FCC MPE 
Region b/w Antenna & Ground 0.01 mW/cm2 Satisfies FCC MPE 

In conclusion, the results show that the antenna, in a controlled environment, may exist in 
the regions noted above and applicant will take the proper mitigation procedures to 
ensure it meets the guidelines specified in 47 C.F.R. § 1.1310. 

The antenna will be installed at 42°20’11.3” N 74°15’37.4” W in Windham, NY. Access 
to the antenna will be limited to authorized personnel and should safely restrict any 
public access.   It should be noted that the operations of this antenna satisfy the FCC 
MPE limits for the general population. Nonetheless, the earth station will be marked with 
the standard radiation hazard warnings, as well as the area in the vicinity of the earth 
station to inform the general population, who might be working or otherwise present in or 
near the path of the main beam. 

The applicant will ensure that the main beam of the antenna will be pointed at least one 
diameter away from any building, or other obstacles in those areas that exceed the MPE 
limits.  Since one diameter removed from the center of the main beam the levels are 
down at least 20 dB, or by a factor of 100, public safety will be ensured. 



Network Summary

 Résumé / Summary /  Resumen
Article 9, sous-section IA / Article 9, sub-section IA / Artículo 9, sub-sección IA
第9条第1A分节 / Статья 9, подраздел IA / IAيعرفلا مسقلا،9 ةدالما

B1a
Beam 

designation

B2
Emi-Rcp

BR8
Action 
code

BR7a
Group id.

BR9
Action 
code

BR47
Frequency band (MHz)

C4a
Class of station

UPLINK R M 3
/2896

M 401.0375 - 401.0625 ED, EW

DOWLINKS E M 4
/2896

M 2261.5 - 2269.5 EW

DOWNLINK E M 1
/2896

M 401.0125 - 401.0375 EW

A1f2  Submitted on behalf POL

A1g  Short Mission Duration Res 32 N

A4b1  No. of orbital planes 1 A4b2  Ref. body T BR43  Orbital configuration 0

A4b1a  Constellation N A4b1b  Configuration type A4b1c  Number of sub-sets mutually exclusive A4b1d  Attachment no.

A4b3a  No. of space stations simult. trans. on Northern Hemisphere A4b3b  No. of space stations simult. trans. on Southern Hemisphere

Orbital A4b4a A4b4b A4b4c A4b4d A4b4e A4b4f A4b4i A4b4j A4b4m,n,o  Sun synchronous
plane id. 

no.
Inclination angle No. of satellites in 

this plane
Period Apogee Perigee Min. altitude Arg. of 

perigee
Long. asc. 

node Y/N
Node 

reference 
time

Node local time

1 97.6 1 0-01:31 550e0 550e0 550e0 Y

Orbital plane no. Satellite no. A4b4h  Initial phase angle A4b4k  Date A4b4l  Time B4a  Orbit link / List of beams
1 1 ALL

UPLINK (R)

M B1a/BR17  Beam designation UPLINK B1b  Steerable B2  Emi-Rcp R B3a1  Max. co-polar gain 3

B2a1  Transmit only when visible from notified service area B2a2  Min. Elev. Angle

B3c1  Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

2

List of orbital planes
1

B4a3a1  Angle alpha B4a3a2  Angle beta

BR92  Attach. for missing angle alpha/beta
3

M BR7a/BR7b  Group id. 3 2896 BR1  Date of receipt 28.08.201
8

C2c  RR No. 4.4

BR14  Special Section

VI. Updated SW1FT ITU Filing Information



C4a  Class of station ED EW C3a  Assigned freq. band C5a  Noise temperature 100

C4b  Nature of service CO CO C6a  Polarization type L C6b  Polarization angle 0

C11a2  Service area USA C11a3  Service area diagram

A2b  Period of valid. 10 A3a  Op. agency 404 A3b  Adm. resp. A BR16  Value of type C8b

BR96  Start date for 9.1/9.1A

BR60  Regulatory deadline(s) 11.44/11.44.1

C1  Frequency Range
C1a  Lower limit C1b  Upper limit

401.0375 MHz 401.0625 MHz

C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1 C8e2 C8f2
Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch. E.i.r.p. on the beam axis

1 25K0F1D-- -7 -43 -20 -56 10

C7b  Carrier frequency of the emissions (25K0F1D--)
401.05 MHz

C10b1 C10b2 C10c1 C10c2 C10d1/C10d2 C10d3 C10d4
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. 

gain
Bmwdth

M DEADHORSE, AK S 148W24 
29

70N12 45 USA 1 TD CO 16.2 20

2 TW CO

C10d5a Co-polar antenna pattern
C10b1  Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.

DEADHORSE, AK 3

13C  Remarks

DOWLINKS (E)

M B1a/BR17  Beam designation DOWLINKS B1b  Steerable B2  Emi-Rcp E B3a1  Max. co-polar gain 7

B2a1  Transmit only when visible from notified service area Y B2a2  Min. Elev. Angle

B3c1  Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

1

List of orbital planes
1

B4a3a1  Angle alpha B4a3a2  Angle beta

BR92  Attach. for missing angle alpha/beta
4
 

M BR7a/BR7b  Group id. 4 2896 BR1  Date of receipt 28.08.201
8

C2c  RR No. 4.4

BR14  Special Section

C4a  Class of station EW C3a  Assigned freq. band



C4b  Nature of service CO C6a  Polarization type CR C6b  Polarization angle

C8d1  Max. tot. peak pwr. C8d2  Contiguous bandwidth

C11a2  Service area USA C11a3  Service area diagram

A2b  Period of valid. 10 A3a  Op. agency 404 A3b  Adm. resp. A BR16  Value of type C8b

BR96  Start date for 9.1/9.1A

BR60  Regulatory deadline(s) 11.44/11.44.1

C1  Frequency Range
C1a  Lower limit C1b  Upper limit

2261.5 MHz 2269.5 MHz

C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1 C8e2 C8f1
Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch. E.i.r.p. on the beam axis

1 8M00D1D-- 3 -75 -15 -80 10

C7b  Carrier frequency of the emissions (8M00D1D--)
2265.5 MHz

C10b1 C10b2 C10c1 C10c2 C10d1/C10d2 C10d3 C10d4 C10d6
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. 

gain
Bmwdth Noise 

temp.
M DEADHORSE, AK S 148W24 29 70N12 45 USA 1 TW CO 36.7 3 100

C10d5a Co-polar antenna pattern
C10b1  Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.

DEADHORSE, AK 3

13C  Remarks

DOWNLINK (E)

M B1a/BR17  Beam designation DOWNLINK B1b  Steerable B2  Emi-Rcp E B3a1  Max. co-polar gain 3

B2a1  Transmit only when visible from notified service area Y B2a2  Min. Elev. Angle

B3c1  Co-polar antenna pattern
Co-polar ref. pattern Coef. A Coef. B Co-polar rad. diag.

2

List of orbital planes
1

B4a3a1  Angle alpha B4a3a2  Angle beta

BR92  Attach. for missing angle alpha/beta
1
 

M BR7a/BR7b  Group id. 1 2896 BR1  Date of receipt 28.08.201
8

C2c  RR No. 4.4

BR14  Special Section

C4a  Class of station EW C3a  Assigned freq. band

C4b  Nature of service CO C6a  Polarization type L C6b  Polarization angle 0



C8d1  Max. tot. peak pwr. C8d2  Contiguous bandwidth

C11a2  Service area USA C11a3  Service area diagram

A2b  Period of valid. 10 A3a  Op. agency 404 A3b  Adm. resp. A BR16  Value of type C8b

BR96  Start date for 9.1/9.1A

BR60  Regulatory deadline(s) 11.44/11.44.1

C1  Frequency Range
C1a  Lower limit C1b  Upper limit

401.0125 MHz 401.0375 MHz

C7a C8a1/C8b1 C8a2/C8b2 C8c1 C8c2 C8c3 C8c4 C8e1 C8e2 C8f1
Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch. E.i.r.p. on the beam axis

1 25K0F1D-- 0 -36 -10 -46 10

C7b  Carrier frequency of the emissions (25K0F1D--)
401.025 MHz

C10b1 C10b2 C10c1 C10c2 C10d1/C10d2 C10d3 C10d4 C10d6
Assoc. earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. 

gain
Bmwdth Noise 

temp.
M DEADHORSE, AK S 148W24 29 70N12 45 USA 1 TW CO 16.2 20 100

C10d5a Co-polar antenna pattern
C10b1  Assoc. earth station id. Co-polar ref. pattern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.

DEADHORSE, AK 3

13C  Remarks

BR22  Administration remarks

BR23  Radiocommunication Bureau comments



 SWIATOWID_2 SW1FT-VISION 
Constellation Same as ISS orbit 550km circular SSO 
SV Uplink UHF Beam     
     Gain 20 dBi 3 dBi 
     Emission RF Power 1 to -1 dBW -7 to -20 dBW 
     Emission RF Density  -10 to -101.2 dBW/Hz -43 to -56 dBW/Hz 
     Service Type EESS EESS, Telecommand 
     Service Area Poland, Region 1 USA 
SV Downlink UHF Beam     
     Emission RF Power 1 to -1 dBW 0 to -10 dBW 
     Emission RF Density  -10 to -101.2 dBW/Hz -36 to -46 dBW/Hz 
     Service Type Space Operations EESS  
     Service Area Poland, Region 1 USA 
SV Downlink S-band 
Beam     
     Gain 2 dBi 7 dBi 
     Frequency 2270 MHz 2265.5 MHz 
     Polarization Linear RHCP 
     Emission BW 1 MHz 8 MHz 
     Emission RF Power -4 dBW 3 to -15 dBW 
     Emission RF Density  -10 dBW/Hz -75 to -80 dBW/Hz 
     Service Type EESS  EESS  
     Service Area Poland, Region 1 USA 
ES Uplink UHF Beam     
     Location SatRevolution offices, Poland Deadhorse, AK, USA 
     Gain 18 16.2 
ES Downlink UHF Beam     
     Location SatRevolution offices, Poland Deadhorse, AK, USA 
     Gain 18 16.2 
ES Downlink S-band 
Beam     
     Location SatRevolution offices, Poland Deadhorse, AK, USA 
     Gain 18 36.7 
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ASSURYed b\ OMB
3060-0678

DaWe & Time Filed:
File NXmbeU: ---
CallVigQ/SaWelliWe ID:

APPLICATION FOR EARTH STATION AUTHORIZATIONS

FCC 312 MAIN FORM
FOR OFFICIAL USE ONLY

FCC Use Onl\

APPLICANT INFORMATION
EQWeU a deVcUiSWiRQ Rf WhiV aSSlicaWiRQ WR ideQWif\ iW RQ Whe maiQ meQX: 
DUafW FRUm (180-Da\ STA fRU Deadhorse-SaWReYRlXWiRQ)
1-8. Legal Name Rf ASSlicaQW
Name: RBC SigQalV, LLC PhRQe NXmbeU: 404-803-7734
DBA
Name: Fa[ NXmbeU:

SWUeeW: 2205 152Qd AYe NE E-Mail: cUichiQV@UbcVigQalV.cRm
CiW\: RedmRQd SWaWe: WA
CRXQWU\: USA ZiScRde: 98052 -
AWWeQWiRQ: MU. ChUiVWRSheU RichiQV
9-16. Name Rf CRQWacW ReSUeVeQWaWiYe
Name: CaUlRV Nalda PhRQe NXmbeU: 6099021670
CRmSaQ\: LMI AdYiVRUV Fa[ NXmbeU:

SWUeeW: 2550 M SWUeeW NW E-Mail: cQalda@lmiadYiVRUV.cRm
SXiWe 345

CiW\: WaVhiQgWRQ SWaWe: DC
CRXQWU\: USA ZiScRde: 20037-
AWWeQWiRQ: CaUlRV Nalda RelaWiRQVhiS: OWheU

CLASSIFICATION OF FILING
17. ChRRVe Whe bXWWRQ Qe[W WR Whe
claVViÀcaWiRQ WhaW aSSlieV WR WhiV ÀliQg
fRU bRWh TXeVWiRQV a. aQd b. ChRRVe RQl\
RQe fRU 17a aQd RQl\ RQe fRU 17b.

a.
a1. EaUWh SWaWiRQ

(N/A) a2. SSace SWaWiRQ

b.
b1. ASSlicaWiRQ fRU LiceQVe Rf NeZ SWaWiRQ
b2. ASSlicaWiRQ fRU RegiVWUaWiRQ Rf NeZ DRmeVWic ReceiYe-OQl\ SWaWiRQ

(N/A) b3. AmeQdmeQW WR a PeQdiQg ASSlicaWiRQ
(N/A) b4. MRdiÀcaWiRQ Rf LiceQVe RU RegiVWUaWiRQ
(N/A) b5. AVVigQmeQW Rf LiceQVe RU RegiVWUaWiRQ
(N/A) b6. TUaQVfeU Rf CRQWURl Rf LiceQVe RU RegiVWUaWiRQ
(N/A) b7. NRWiÀcaWiRQ Rf MiQRU MRdiÀcaWiRQ
(N/A) b8. ASSlicaWiRQ fRU LiceQVe Rf NeZ ReceiYe-OQl\ SWaWiRQ UViQg NRQ-U.S. LiceQVed
SaWelliWe
(N/A) b9. LeWWeU Rf IQWeQW WR UVe NRQ-U.S. LiceQVed SaWelliWe WR PURYide SeUYice iQ Whe UQiWed
SWaWeV

b10. OWheU (PleaVe VSecif\)
b11. ASSlicaWiRQ fRU EaUWh SWaWiRQ WR AcceVV a NRQ-U.S.VaWelliWe NRW CXUUeQWl\ AXWhRUi]ed

WR PURYide Whe PURSRVed SeUYice iQ Whe PURSRVed FUeTXeQcieV iQ Whe UQiWed SWaWeV.
17c. IV a fee VXbmiWWed ZiWh WhiV aSSlicaWiRQ?

If YeV, cRmSleWe aQd aWWach FCC FRUm 159.

If NR, iQdicaWe UeaVRQ fRU fee e[emSWiRQ (Vee 47 C.F.R.SecWiRQ 1.1114).
GRYeUQmeQWal EQWiW\  NRQcRmmeUcial edXcaWiRQal liceQVee
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 OWheU(SleaVe e[SlaiQ): DRAFT FORM

17d.
Fee ClaVViÀcaWiRQ

18. If WhiV ÀliQg iV iQ UefeUeQce WR aQ
e[iVWiQg VWaWiRQ, eQWeU:
(a) Call VigQ Rf VWaWiRQ:
NRW ASSlicable

19. If WhiV ÀliQg iV aQ ameQdmeQW WR a SeQdiQg aSSlicaWiRQ eQWeU:
(a) DaWe SeQdiQg aSSlicaWiRQ ZaV Àled: 

NRW ASSlicable

(b) File QXmbeU Rf SeQdiQg aSSlicaWiRQ: 

NRW ASSlicable

TYPE OF SERVICE
20. NATURE OF SERVICE: ThiV ÀliQg iV fRU aQ aXWhRUi]aWiRQ WR SURYide RU XVe Whe fRllRZiQg W\Se(V) Rf VeUYice(V): SelecW all WhaW aSSl\:

 a. Fi[ed SaWelliWe 
 b. MRbile SaWelliWe 
 c. RadiRdeWeUmiQaWiRQ SaWelliWe 
 d. EaUWh E[SlRUaWiRQ SaWelliWe 
 e. DiUecW WR HRme Fi[ed SaWelliWe 
 f. DigiWal AXdiR RadiR SeUYice 
 g. OWheU (SleaVe VSecif\)

NGSO

21. STATUS: ChRRVe Whe bXWWRQ Qe[W WR Whe aSSlicable VWaWXV.
ChRRVe RQl\ RQe.

 CRmmRQ CaUUieU  NRQ-CRmmRQ CaUUieU

22. If eaUWh VWaWiRQ aSSlicaQW, check all WhaW aSSl\. 
 UViQg U.S. liceQVed VaWelliWeV 
 UViQg NRQ-U.S. liceQVed VaWelliWeV

23. If aSSlicaQW iV SURYidQg INTERNATIONAL COMMON CARRIER VeUYice, Vee iQVWUXcWiRQV UegaUdiQg Sec. 214 ÀliQgV. ChRRVe RQe.
AUe WheVe faciliWieV:

 CRQQecWed WR a PXblic SZiWched NeWZRUk  NRW cRQQecWed WR a PXblic SZiWched NeWZRUk  N/A
24. FREQUENCY BAND(S): Place aQ "X" iQ Whe bR[(eV) Qe[W WR all aSSlicable fUeTXeQc\ baQd(V). 

 a. C-BaQd (4/6 GH])  b. KX-BaQd (12/14 GH]) 
 c.OWheU (PleaVe VSecif\ XSSeU aQd lRZeU fUeTXeQcieV iQ MH].) 

FUeTXeQc\ LRZeU: 401 FUeTXeQc\ USSeU: 402

TYPE OF STATION
25. CLASS OF STATION: ChRRVe Whe bXWWRQ Qe[W WR Whe claVV Rf VWaWiRQ WhaW aSSlieV. ChRRVe RQl\ RQe.

 a. Fi[ed EaUWh SWaWiRQ
 b. TemSRUaU\-Fi[ed EaUWh SWaWiRQ
 c. 12/14 GH] VSAT NeWZRUk
 d. MRbile EaUWh SWaWiRQ

(N/A) e. GeRVWaWiRQaU\ SSace SWaWiRQ
(N/A) f. NRQ-GeRVWaWiRQaU\ SSace SWaWiRQ

 g. OWheU (SleaVe VSecif\)

26. TYPE OF EARTH STATION FACILITY: ChRRVe RQl\ RQe.
 TUaQVmiW/ReceiYe  TUaQVmiW-OQl\  ReceiYe-OQl\  N/A

PURPOSE OF MODIFICATION
27. The SXUSRVe Rf WhiV SURSRVed mRdiÀcaWiRQ iV WR: (Place aQ 'X' iQ Whe bR[(eV) Qe[W WR all WhaW aSSl\.)
NRW ASSlicable

ENVIRONMENTAL POLICY
28. WRXld a CRmmiVViRQ gUaQW Rf aQ\ SURSRVal iQ WhiV aSSlicaWiRQ RU ameQdmeQW haYe a VigQiÀcaQW
eQYiURQmeQWal imSacW aV deÀQed b\ 47 CFR 1.1307? If YES, VXbmiW Whe VWaWemeQW aV UeTXiUed b\ SecWiRQV
1.1308 aQd 1.1311 Rf Whe CRmmiVViRQ'V UXleV, 47 C.F.R. �� 1.1308 aQd 1.1311, aV aQ e[hibiW WR WhiV
aSSlicaWiRQ.A RadiaWiRQ Ha]aUd SWXd\ mXVW accRmSaQ\ all aSSlicaWiRQV fRU QeZ WUaQVmiWWiQg faciliWieV, majRU
mRdiÀcaWiRQV, RU majRU ameQdmeQWV.

 Yes  No

ALIEN OWNERSHIP EaUWh VWaWiRQ aSSlicaQWV QRW SURSRViQg WR SURYide bURadcaVW, cRmmRQ caUUieU, aeURQaXWical
eQ URXWe RU aeURQaXWical À[ed UadiR VWaWiRQ VeUYiceV aUe QRW UeTXiUed WR UeVSRQd WR IWemV 30-34.
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29. IV Whe aSSlicaQW a fRUeigQ gRYeUQmeQW RU Whe UeSUeVeQWaWiYe Rf aQ\ fRUeigQ gRYeUQmeQW?  Yes  No

30. IV Whe aSSlicaQW aQ alieQ RU Whe UeSUeVeQWaWiYe Rf aQ alieQ?  Yes  No  N/A

31. IV Whe aSSlicaQW a cRUSRUaWiRQ RUgaQi]ed XQdeU Whe laZV Rf aQ\ fRUeigQ gRYeUQmeQW?  Yes  No  N/A

32. IV Whe aSSlicaQW a cRUSRUaWiRQ Rf Zhich mRUe WhaQ RQe-ÀfWh Rf Whe caSiWal VWRck iV RZQed Rf UecRUd RU
YRWed b\ alieQV RU WheiU UeSUeVeQWaWiYeV RU b\ a fRUeigQ gRYeUQmeQW RU UeSUeVeQWaWiYe WheUeRf RU b\ aQ\
cRUSRUaWiRQ RUgaQi]ed XQdeU Whe laZV Rf a fRUeigQ cRXQWU\?

 Yes  No  N/A

33. IV Whe aSSlicaQW a cRUSRUaWiRQ diUecWl\ RU iQdiUecWl\ cRQWURlled b\ aQ\ RWheU cRUSRUaWiRQ Rf Zhich mRUe
WhaQ RQe-fRXUWh Rf Whe caSiWal VWRck iV RZQed Rf UecRUd RU YRWed b\ alieQV, WheiU UeSUeVeQWaWiYeV, RU b\ a
fRUeigQ gRYeUQmeQW RU UeSUeVeQWaWiYe WheUeRf RU b\ aQ\ cRUSRUaWiRQ RUgaQi]ed XQdeU Whe laZV Rf a fRUeigQ
cRXQWU\?

 Yes  No  N/A

34. If aQ\ aQVZeU WR TXeVWiRQV 29, 30, 31, 32 aQd/RU 33 iV YeV, aWWach aV aQ e[hibiW aQ ideQWiÀcaWiRQ Rf Whe
alieQV RU fRUeigQ eQWiWieV, WheiU QaWiRQaliW\, WheiU UelaWiRQVhiS WR Whe aSSlicaQW, aQd Whe SeUceQWage Rf VWRck Whe\
RZQ RU YRWe.

BASIC QUALIFICATIONS

35. DReV Whe ASSlicaQW UeTXeVW aQ\ ZaiYeUV RU e[emSWiRQV fURm aQ\ Rf Whe CRmmiVViRQ'V RXleV? 
If YeV, aWWach aV aQ e[hibiW, cRSieV Rf Whe UeTXeVWV fRU ZaiYeUV RU e[ceSWiRQV ZiWh VXSSRUWiQg dRcXmeQWV.

 Yes  No 

36. HaV Whe aSSlicaQW RU aQ\ SaUW\ WR WhiV aSSlicaWiRQ RU ameQdmeQW had aQ\ FCC VWaWiRQ aXWhRUi]aWiRQ RU
liceQVe UeYRked RU had aQ\ aSSlicaWiRQ fRU aQ iQiWial, mRdiÀcaWiRQ RU UeQeZal Rf FCC VWaWiRQ aXWhRUi]aWiRQ,
liceQVe, RU cRQVWUXcWiRQ SeUmiW deQied b\ Whe CRmmiVViRQ? If YeV, aWWach aV aQ e[hibiW, aQ e[SliQaWiRQ Rf
ciUcXmVWaQceV.

 Yes  No 

37. HaV Whe aSSlicaQW, RU aQ\ SaUW\ WR WhiV aSSlicaWiRQ RU ameQdmeQW, RU aQ\ SaUW\ diUecWl\ RU iQdiUecWl\
cRQWURlliQg Whe aSSlicaQW eYeU beeQ cRQYicWed Rf a felRQ\ b\ aQ\ VWaWe RU fedeUal cRXUW? If YeV, aWWach aV aQ
e[hibiW, aQ e[SliQaWiRQ Rf ciUcXmVWaQceV.

 Yes  No 

38. HaV aQ\ cRXUW ÀQall\ adjXdged Whe aSSlicaQW, RU aQ\ SeUVRQ diUecWl\ RU iQdiUecWl\ cRQWURlliQg Whe
aSSlicaQW, gXilW\ Rf XQlaZfXll\ mRQRSRli]iQg RU aWWemSWiiQg XQlaZfXll\ WR mRQRSRli]e UadiR cRmmXQicaWiRQ,
diUecWl\ RU iQdiUecWl\, WhURXgh cRQWURl Rf maQXfacWXUe RU Vale Rf UadiR aSSaUaWXV, e[clXViYe WUafÀc aUUaQgemeQW
RU aQ\ RWheU meaQV RU XQfaiU meWhRdV Rf cRmSeWiWiRQ?If YeV, aWWach aV aQ e[hibiW, aQ e[SlaQaWiRQ Rf
ciUcXmVWaQceV

 Yes  No 

39. IV Whe aSSlicaQW, RU aQ\ SeUVRQ diUecWl\ RU iQdiUecWl\ cRQWURlliQg Whe aSSlicaQW, cXUUeQWl\ a SaUW\ iQ aQ\
SeQdiQg maWWeU UefeUUed WR iQ Whe SUecediQg WZR iWemV? If \eV, aWWach aV aQ e[hiQiW, aQ e[SlaQaWiRQ Rf Whe
ciUcXmVWaQceV.

 Yes  No 

40. If Whe aSSlicaQW iV a cRUSRUaWiRQ aQd iV aSSl\iQg fRU a VSace VWaWiRQ liceQVe, aWWach aV aQ e[hibiW Whe QameV,
addUeVV, aQd ciWi]eQVhiS Rf WhRVe VWRckhRldeUV RZQiQg a UecRUd aQd/RU YRWiQg 10 SeUceQW RU mRUe Rf Whe FileU'V
YRWiQg VWRck aQd Whe SeUceQWageV VR held. IQ Whe caVe Rf ÀdXciaU\ cRQWURl, iQdicaWe Whe beQeÀciaU\(ieV) RU
claVV Rf beQeÀciaUieV. AlVR liVW Whe QameV aQd addUeVVeV Rf Whe RfÀceUV aQd diUecWRUV Rf Whe FileU.

41. B\ checkiQg YeV, Whe XQdeUVigQed ceUWiÀeV, WhaW QeiWheU aSSlicaQW QRU aQ\ RWheU SaUW\ WR Whe aSSlicaWiRQ iV
VXbjecW WR a deQial Rf FedeUal beQeÀWV WhaW iQclXdeV FCC beQeÀWV SXUVXaQW WR SecWiRQ 5301 Rf Whe AQWi-DUXg
AcW Rf 1988, 21 U.S.C. SecWiRQ 862, becaXVe Rf a cRQYicWiRQ fRU SRVVeVViRQ RU diVWUibXWiRQ Rf a cRQWURlled
VXbVWaQce. See 47 CFR 1.2002(b) for Whe meaning of "parW\ Wo Whe applicaWion" for Whese pXrposes.

 Yes  No

42a. DReV Whe aSSlicaQW iQWeQd WR XVe a QRQ-U.S. liceQVed VaWelliWe WR SURYide VeUYice iQ Whe UQiWed SWaWeV? If
YeV, aQVZeU 42b aQd aWWach aQ e[hibiW SURYidiQg Whe iQfRUmaWiRQ VSeciÀed iQ 47 C.F.R. 25.137, as
appropriaWe. If NR, SURceed WR TXeVWiRQ 43.

 Yes  No 

42b. WhaW admiQiVWUaWiRQ haV liceQVed RU iV iQ Whe SURceVV Rf liceQViQg Whe VSace VWaWiRQ? If QR liceQVe Zill be iVVXed, ZhaW admiQiVWUaWiRQ
haV cRRUdiQaWed RU iV iQ Whe SURceVV Rf cRRUdiQaWiQg Whe VSace VWaWiRQ?PRlaQd

43. DeVcUiSWiRQ. (SXmmaUi]e Whe QaWXUe Rf Whe aSSlicaWiRQ aQd Whe VeUYiceV WR be SURYided). See NaUUaWiYe.

43a. GeRgUaShic SeUYice RXle CeUWiÀcaWiRQ 
B\ VelecWiQg A, Whe XQdeUVigQed ceUWiÀeV WhaW Whe aSSlicaQW iV QRW VXbjecW WR Whe geRgUaShic VeUYice RU
geRgUaShic cRYeUage UeTXiUemeQWV VSeciÀed iQ 47 C.F.R. PaUW 25.

 A

B\ VelecWiQg B, Whe XQdeUVigQed ceUWiÀeV WhaW Whe aSSlicaQW iV VXbjecW WR Whe geRgUaShic VeUYice RU geRgUaShic
 B
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cRYeUage UeTXiUemeQWV VSeciÀed iQ 47 C.F.R. PaUW 25 aQd Zill cRmSl\ ZiWh VXch UeTXiUemeQWV.

B\ VelecWiQg C, Whe XQdeUVigQed ceUWiÀeV WhaW Whe aSSlicaQW iV VXbjecW WR Whe geRgUaShic VeUYice RU geRgUaShic
cRYeUage UeTXiUemeQWV VSeciÀed iQ 47 C.F.R. PaUW 25 aQd Zill QRW cRmSl\ ZiWh VXch UeTXiUemeQWV becaXVe iW
iV QRW feaVible aV a WechQical maWWeU WR dR VR, RU WhaW, Zhile WechQicall\ feaVible, VXch VeUYiceV ZRXld UeTXiUe
VR maQ\ cRmSURmiVeV iQ VaWelliWe deVigQ aQd RSeUaWiRQ aV WR make iW ecRQRmicall\ XQUeaVRQable. A QaUUaWiYe
deVcUiSWiRQ aQd WechQical aQal\ViV demRQVWUaWiQg WhiV claim aUe aWWached.

C

CERTIFICATION
The ASSlicaQW ZaiYeV aQ\ claim WR Whe XVe Rf aQ\ SaUWicXlaU fUeTXeQc\ RU Rf Whe elecWURmagQeWic VSecWUXm aV agaiQVW Whe UegXlaWRU\ SRZeU
Rf Whe UQiWed SWaWeV becaXVe Rf Whe SUeYiRXV XVe Rf Whe Vame, ZheWheU b\ liceQVe RU RWheUZiVe, aQd UeTXeVWV aQ aXWhRUi]aWiRQ iQ accRUdaQce
ZiWh WhiV aSSlicaWiRQ. The aSSlicaQW ceUWiÀeV WhaW gUaQW Rf WhiV aSSlicaWiRQ ZRXld QRW caXVe Whe aSSlicaQW WR be iQ YiRlaWiRQ Rf Whe VSecWUXm
aggUegaWiRQ limiW iQ 47 CFR PaUW 20. All VWaWemeQWV made iQ e[hibiWV aUe a maWeUial SaUW heUeRf aQd aUe iQcRUSRUaWed heUeiQ aV if VeW RXW iQ
fXll iQ WhiV aSSlicaWiRQ. The XQdeUVigQed, iQdiYidXall\ aQd fRU Whe aSSlicaQW, heUeb\ ceUWiÀeV WhaW all VWaWemeQWV made iQ WhiV aSSlicaWiRQ
aQd iQ all aWWached e[hibiWV aUe WUXe, cRmSleWe aQd cRUUecW WR Whe beVW Rf hiV RU heU kQRZledge aQd belief, aQd aUe made iQ gRRd faiWh.
44. ASSlicaQW iV a (aQ): (ChRRVe Whe bXWWRQ Qe[W WR aSSlicable UeVSRQVe.)

IQdiYidXal
UQiQcRUSRUaWed AVVRciaWiRQ
PaUWQeUVhiS
CRUSRUaWiRQ
GRYeUQmeQWal EQWiW\
OWheU (SleaVe VSecif\)

LLC

45. Name Rf PeUVRQ SigQiQg
ChUiVWRSheU RichiQV

46. TiWle Rf PeUVRQ SigQiQg
CEO

47. PleaVe VXSSl\ aQ\ Qeed aWWachmeQWV.
AWWachmeQW 1: AWWachmeQW 2: AWWachmeQW 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).

SATELLITE EARTH STATION AUTHORIZATIONS
FCC Form 312 - SchedXle B:(Technical and Operational Description)

FOR OFFICIAL USE ONLY

LRcaWiRQ Rf EaUWh SWaWiRQ SiWe
E1: SiWe IdeQWiÀeU:
E2: CRQWacW Name
E3. SWUeeW:

415-622-5548 
Deadhorse

E4. SWaWe 99734
E10. AUea Rf OSeUaWiRQ:
E11. LaWiWXde:
E12. LRQgiWXde:

BUeZVWeU
ZachaU\ Reich 
DS12 Access Road

AK

70 ° 12 ' 45.0 " N 
148 ° 24 ' 29.0 " W

E13. LaW/LRQ CRRUdiQaWeV aUe: NAD-83 N/A
E14. SiWe EleYaWiRQ (AMSL):

E5. Call SigQ: 
E6. PhRQe NXmbeU: 
E7. CiW\:
E8. CRXQW\:
E9. ZiS CRde

Deadhorse, AK

NAD-27 15.0 
meWeUV

E15. If Whe SURSRVed aQWeQQa(V) RSeUaWe iQ Whe Fi[ed SaWelliWe SeUYice (FSS) ZiWh geRVWaWiRQaU\ VaWelliWeV,
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dR(eV) Whe SURSRVed aQWeQQa(V) cRmSl\ ZiWh Whe aQWeQQa gaiQ SaWWeUQV VSeciÀed iQ SecWiRQ 25.209(a) aQd (b) aV
demRQVWUaWed b\ Whe maQXfacWXUeU'V TXaliÀcaWiRQ meaVXUemeQW? If NO, SURYide aVa WechQical aQal\ViV VhRZiQg
cRmSliaQce ZiWh WZR-degUee VSaciQg SRlic\.

YeV
NR

N/A

E16. If Whe SURSRVed aQWeQQa(V) dR QRW RSeUaWe iQ Whe Fi[ed SaWelliWe SeUYice (FSS), RU if Whe\ RSeUaWe iQ Whe
Fi[ed SaWelliWe SeUYice (FSS) ZiWh QRQ-geRVWaWiRQaU\ VaWelliWeV, dR(eV) Whe SURSRVed aQWeQQa(V) cRmSl\ ZiWh
Whe aQWeQQa gaiQ SaWWeUQV VSeciÀed iQ SecWiRQ 25.209(a2) aQd (b) aV demRQVWUaWed b\ Whe maQXfacWXUeU'V
TXaliÀcaWiRQ meaVXUemeQWV?

YeV NR N/A

E17. IV Whe faciliW\ RSeUaWed b\ UemRWe cRQWURl? If YES, SURYide Whe lRcaWiRQ aQd WeleShRQe QXmbeU Rf Whe
cRQWURl SRiQW. YeV NR

E18. IV fUeTXeQc\ cRRUdiQaWiRQ UeTXiUed? If YES, aWWach a fUeTXeQc\ cRRUdiQaWiRQ UeSRUW
aV YeV NR

E19. IV cRRUdiQaWiRQ ZiWh aQRWheU cRXQWU\ UeTXiUed? If YES, aWWach Whe Qame Rf Whe
cRXQWU\(ieV) aQd SlRW Rf cRRUdiQaWiRQ cRQWRXUV aV YeV NR

E20. FAA NotiÀcation - (See 47 CFR Part 17 and 47 CFR part 25.113(c)) Where
FAA notiÀcation is reqXired, haYe \oX attached a cop\ of a completed FCC Form
854 and or the FAA's stXd\ regarding the potential ha]ard of the strXctXre to
aYiation?
FAILURE TO COMPLY WITH 47 CFR PARTS 17 AND 25 WILL RESULT IN
THE RETURN OF THIS APPLICATION.

YeV NR

POINTS OF COMMUNICATION

SaWelliWe Name:OTHER _ OTHER _ If \RX VelecWed OTHER, SleaVe eQWeU Whe fRllRZiQg:
E21. CRmmRQ Name: SW1FT E22. ITU Name:
E23. OUbiW LRcaWiRQ: NGSO E24. CRXQWU\: PRlaQd

SaWelliWe Name:OTHER _ OTHER _ If \RX VelecWed OTHER, SleaVe eQWeU Whe fRllRZiQg:
E21. CRmmRQ Name: E22. ITU Name:
E23. OUbiW LRcaWiRQ: NGSO E24. CRXQWU\:

SaWelliWe Name:OTHER _ OTHER _ If \RX VelecWed OTHER, SleaVe eQWeU Whe fRllRZiQg:
E21. CRmmRQ Name: STEAMSAT E22. ITU Name:
E23. OUbiW LRcaWiRQ: NGSO E24. CRXQWU\: PRlaQd

POINTS OF COMMUNICATION (Destination Points)
E25. SiWe IdeQWiÀeU: Deadhorse
E26. CRmmRQ Name: E27. CRXQWU\:USA

ANTENNA

Site ID
E28.

Antenna
Id

E29.
QXantit\

E30.
ManXfactXrer

E31.
Model

E32.
Antenna

Si]e
E41/42. Antenna GainTransmint

and/or RecieYe(____dBi at _____GH])

Deadhorse Yagi 2 M2 AQWeQQa
S\VWemV 400CP30A 3.57 16.2 dBi aW 0.400

E28.
Antenna

Id
E33/34. Diameter

Minor/Major(meters)

E35.
AboYe

GroXnd
LeYel

(meters)

E36.
AboYe

Sea
LeYel

(meters)

E37. BXilding
Height AboYe

GroXnd
LeYel

(meters)

E38. Total
InpXt PoZer
at antenna

Áange
(Watts)

E39. Ma[imXm
Antenna

Height AboYe
Rooftop
(meters)

E40.
Total

EIRP for
al

carriers
(dBW)

Yagi 0.25/3.57 4.0 0.0 0.0 0.2 0.0 9.2
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FREQUENCY
E28.

Antenna
Id

E43/44.
FreqXenc\

Bands(MH])

E45.
T/R

Mode
E46. Antenna

Polari]ation(H,V,L,R)
E47.

Emission
Designator

E48. Ma[imXm
EIRP per

Carrier(dBW)

E49. Ma[imXm ERIP
Densit\ per

Carrier(dBW/4kH])

Yagi 401.050
401.150 R RighW HaQd CiUcXlaU 20K5F1D 0.0 0.0

E50. MRdXlaWiRQ aQd SeUYiceV 2GFSK
Yagi 401.0 401.1 T RighW HaQd CiUcXlaU 20K5F1D 9.2 0.00368
E50. MRdXlaWiRQ aQd SeUYiceV 2GFSK

Yagi 401.0125
401.0375 R RighW HaQd CiUcXlaU 20K5F1D

E50. MRdXlaWiRQ aQd SeUYiceV 2GFSK

Yagi 401.0375
401.0625 T RighW HaQd CiUcXlaU 20K5F1D 9.2 0.00368

E50. MRdXlaWiRQ aQd SeUYiceV 2GFSK

E50. MRdXlaWiRQ aQd SeUYiceV
FREQUENCY COORDINATION

E28.
Antenna

Id
E51. Satellite
Orbit T\pe

E52/53.
FreqXenc\

Limits(MH])

E54/55.
Range

of
Satellite

Arc
E/W
Limit

E56.
Earth

Station
A]imXth

Angle
Eastern
Limit

E57.
Antenna
EleYation

Angle
Eastern
Limit

E58.
Earth

Station
A]imXth

Angle
Western

Limit

E59.
Antenna
EleYation

Angle
Western

Limit

E60. Ma[imXm
EIRP Densit\

toZard the
Hori]on(dBW/4kH])

Yagi NRQ-
GeRVWaWiRQaU\

401.0375
401.0625 0.0/ 0.0 0.0 5.0 360.0 5.0 0.0

NRQ-
GeRVWaWiRQaU\ 401.0 401.1 0.0/ 0.0 0.0 5.0 360.0 5.0 0.00368

NRQ-
GeRVWaWiRQaU\

401.0875
401.1125 0.0/ 0.0 0.0 5.0 360.0 5.0 0.00368

REMOTE CONTROL POINT LOCATION
REMOTE CONTROL POINT LOCATION
E61. Call SigQ

NOTE: PleaVe eQWeU Whe callVigQ Rf Whe cRQWURlliQg VWaWiRQ, QRW Whe callVigQ fRU Zhich WhiV
aSSlicaWiRQ iV beiQg Àled.

E65. PhRQe NXmbeU

E62. SWUeeW AddUeVV

E63. CiW\ E67. CRXQW\ E64/68.
SWaWe/CRXQWU\
/

E66. ZiS
CRde

FCC NOTICE REQUIRED BY THE PAPERWORK REDUCTION ACT

The SXblic UeSRUWiQg fRU WhiV cRllecWiRQ Rf iQfRUmaWiRQ iV eVWimaWed WR aYeUage 0.25 - 24 hRXUV SeU UeVSRQVe,
iQclXdiQg Whe Wime fRU UeYieZiQg iQVWUXcWiRQV, VeaUchiQg e[iVWiQg daWa VRXUceV, gaWheUiQg aQd maiQWaiQiQg Whe
UeTXiUed daWa, aQd cRmSleWiQg aQd UeYieZiQg Whe cRllecWiRQ Rf iQfRUmaWiRQ. If \RX haYe aQ\ cRmmeQWV RQ WhiV
bXUdeQ eVWimaWe, RU hRZ Ze caQ imSURYe Whe cRllecWiRQ aQd UedXce Whe bXUdeQ iW caXVeV \RX, SleaVe ZUiWe WR Whe
FedeUal CRmmXQicaWiRQV CRmmiVViRQ, AMD-PERM, PaSeUZRUk RedXcWiRQ PURjecW (3060-0678), WaVhiQgWRQ,
DC 20554. We Zill alVR acceSW \RXU cRmmeQWV UegaUdiQg Whe PaSeUZRUk RedXcWiRQ AcW aVSecWV Rf WhiV cRllecWiRQ

0.0 0.0
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dR(eV) Whe SURSRVed aQWeQQa(V) cRmSl\ ZiWh Whe aQWeQQa gaiQ SaWWeUQV VSeciÀed iQ SecWiRQ 25.209(a) aQd (b) aV
demRQVWUaWed b\ Whe maQXfacWXUeU'V TXaliÀcaWiRQ meaVXUemeQW? If NO, SURYide aVa WechQical aQal\ViV VhRZiQg
cRmSliaQce ZiWh WZR-degUee VSaciQg SRlic\.

YeV
NR

N/A

E16. If Whe SURSRVed aQWeQQa(V) dR QRW RSeUaWe iQ Whe Fi[ed SaWelliWe SeUYice (FSS), RU if Whe\ RSeUaWe iQ Whe
Fi[ed SaWelliWe SeUYice (FSS) ZiWh QRQ-geRVWaWiRQaU\ VaWelliWeV, dR(eV) Whe SURSRVed aQWeQQa(V) cRmSl\ ZiWh
Whe aQWeQQa gaiQ SaWWeUQV VSeciÀed iQ SecWiRQ 25.209(a2) aQd (b) aV demRQVWUaWed b\ Whe maQXfacWXUeU'V
TXaliÀcaWiRQ meaVXUemeQWV?

YeV NR N/A

E17. IV Whe faciliW\ RSeUaWed b\ UemRWe cRQWURl? If YES, SURYide Whe lRcaWiRQ aQd WeleShRQe QXmbeU Rf Whe
cRQWURl SRiQW. YeV NR

E18. IV fUeTXeQc\ cRRUdiQaWiRQ UeTXiUed? If YES, aWWach a fUeTXeQc\ cRRUdiQaWiRQ UeSRUW
aV YeV NR

E19. IV cRRUdiQaWiRQ ZiWh aQRWheU cRXQWU\ UeTXiUed? If YES, aWWach Whe Qame Rf Whe
cRXQWU\(ieV) aQd SlRW Rf cRRUdiQaWiRQ cRQWRXUV aV YeV NR

E20. FAA NotiÀcation - (See 47 CFR Part 17 and 47 CFR part 25.113(c)) Where
FAA notiÀcation is reqXired, haYe \oX attached a cop\ of a completed FCC Form
854 and or the FAA's stXd\ regarding the potential ha]ard of the strXctXre to
aYiation?
FAILURE TO COMPLY WITH 47 CFR PARTS 17 AND 25 WILL RESULT IN
THE RETURN OF THIS APPLICATION.

YeV NR

POINTS OF COMMUNICATION

SaWelliWe Name:OTHER _ OTHER _ If \RX VelecWed OTHER, SleaVe eQWeU Whe fRllRZiQg:
E21. CRmmRQ Name: SW1FT E22. ITU Name:
E23. OUbiW LRcaWiRQ: NGSO E24. CRXQWU\: PRlaQd

SaWelliWe Name:OTHER _ OTHER _ If \RX VelecWed OTHER, SleaVe eQWeU Whe fRllRZiQg:
E21. CRmmRQ Name: E22. ITU Name:
E23. OUbiW LRcaWiRQ: NGSO E24. CRXQWU\:

SaWelliWe Name:OTHER _ OTHER _ If \RX VelecWed OTHER, SleaVe eQWeU Whe fRllRZiQg:
E22. ITU Name:

E23. OUbiW LRcaWiRQ: NGSO E24. CRXQWU\: PRlaQd
POINTS OF COMMUNICATION (Destination Points)
E25. SiWe IdeQWiÀeU: Deadhorse
E26. CRmmRQ Name: E27. CRXQWU\:USA

ANTENNA

Site ID
E28.

Antenna
Id

E29.
QXantit\

E30.
ManXfactXrer

E31.
Model

E32.
Antenna

Si]e
E41/42. Antenna GainTransmint

and/or RecieYe(____dBi at _____GH])

OUbiW OUbiW OUbiW
Gaia-100 2.4 30.0 dBi aW 22.650

E28.
Antenna

Id
E33/34. Diameter

Minor/Major(meters)

E35.
AboYe

GroXnd
LeYel

(meters)

E36.
AboYe

Sea
LeYel

(meters)

E37. BXilding
Height AboYe

GroXnd
LeYel

(meters)

E38. Total
InpXt PoZer
at antenna

Áange
(Watts)

E39. Ma[imXm
Antenna

Height AboYe
Rooftop
(meters)

E40.
Total

EIRP for
al

carriers
(dBW)

0.0 0.0 0.0
OUbiW 0.0/0.0 3.0 0.0 0.0 0.0 0.0 0.0

1Deadhorse
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FREQUENCY
E28.

Antenna
Id

E43/44.
FreqXenc\

Bands(MH])

E45.
T/R

Mode
E46. Antenna

Polari]ation(H,V,L,R)
E47.

Emission
Designator

E48. Ma[imXm
EIRP per

Carrier(dBW)

E49. Ma[imXm ERIP
Densit\ per

Carrier(dBW/4kH])

R 0.0 0.0

E50. MRdXlaWiRQ aQd SeUYiceV DVB-S2

E50. MRdXlaWiRQ aQd SeUYiceV 

E50. MRdXlaWiRQ aQd SeUYiceV 

E50. MRdXlaWiRQ aQd SeUYiceV 

OUbiW 2261.5 2269.5 LefW aQd RighW CiUcXlaU 8M00G1D

E50. MRdXlaWiRQ aQd SeUYiceV 
FREQUENCY COORDINATION

E28.
Antenna

Id
E51. Satellite
Orbit T\pe

E52/53.
FreqXenc\

Limits(MH])

E54/55.
Range

of
Satellite

Arc
E/W
Limit

E56.
Earth

Station
A]imXth

Angle
Eastern
Limit

E57.
Antenna
EleYation

Angle
Eastern
Limit

E58.
Earth

Station
A]imXth

Angle
Western

Limit

E59.
Antenna
EleYation

Angle
Western

Limit

E60. Ma[imXm
EIRP Densit\

toZard the
Hori]on(dBW/4kH])

NRQ-
GeRVWaWiRQaU\

2261.5-
2269.5 0.0/ 0.0 0.0 5.0 360.0 5.0 0.0

REMOTE CONTROL POINT LOCATION
REMOTE CONTROL POINT LOCATION
E61. Call SigQ

NOTE: PleaVe eQWeU Whe callVigQ Rf Whe cRQWURlliQg VWaWiRQ, QRW Whe callVigQ fRU Zhich WhiV
aSSlicaWiRQ iV beiQg Àled.

E65. PhRQe NXmbeU

E62. SWUeeW AddUeVV

E63. CiW\ E67. CRXQW\ E64/68.
SWaWe/CRXQWU\
/

E66. ZiS
CRde

FCC NOTICE REQUIRED BY THE PAPERWORK REDUCTION ACT

The SXblic UeSRUWiQg fRU WhiV cRllecWiRQ Rf iQfRUmaWiRQ iV eVWimaWed WR aYeUage 0.25 - 24 hRXUV SeU UeVSRQVe,
iQclXdiQg Whe Wime fRU UeYieZiQg iQVWUXcWiRQV, VeaUchiQg e[iVWiQg daWa VRXUceV, gaWheUiQg aQd maiQWaiQiQg Whe
UeTXiUed daWa, aQd cRmSleWiQg aQd UeYieZiQg Whe cRllecWiRQ Rf iQfRUmaWiRQ. If \RX haYe aQ\ cRmmeQWV RQ WhiV
bXUdeQ eVWimaWe, RU hRZ Ze caQ imSURYe Whe cRllecWiRQ aQd UedXce Whe bXUdeQ iW caXVeV \RX, SleaVe ZUiWe WR Whe
FedeUal CRmmXQicaWiRQV CRmmiVViRQ, AMD-PERM, PaSeUZRUk RedXcWiRQ PURjecW (3060-0678), WaVhiQgWRQ,
DC 20554. We Zill alVR acceSW \RXU cRmmeQWV UegaUdiQg Whe PaSeUZRUk RedXcWiRQ AcW aVSecWV Rf WhiV cRllecWiRQ

OUbiW
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Yia Whe IQWeUQeW if \RX VeQd Whem WR PRA@fcc.gRY. PLEASE DO NOT SEND COMPLETED FORMS TO THIS
ADDRESS. 

RemembeU - YRX aUe QRW UeTXiUed WR UeVSRQd WR a cRllecWiRQ Rf iQfRUmaWiRQ VSRQVRUed b\ Whe FedeUal
gRYeUQmeQW, aQd Whe gRYeUQmeQW ma\ QRW cRQdXcW RU VSRQVRU WhiV cRllecWiRQ, XQleVV iW diVSla\V a cXUUeQWl\ Yalid
OMB cRQWURl QXmbeU RU if Ze fail WR SURYide \RX ZiWh WhiV QRWice. ThiV cRllecWiRQ haV beeQ aVVigQed aQ OMB
cRQWURl QXmbeU Rf 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.




