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1 For simplicity, requirements described in NASA-STD 8719.14 and guidelines in IADC-02-01 that are not 
applicable to this mission have been omitted from this report. 
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Table 2. Orbita! parameters at Beginning of Life (BOL) and End of Life (EOL) as wall
as other input paramotars considered in this calculation
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Figure 1: Estimated orbit altitude over time (DRAMA)
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(3) Re—entry Risk: As per ESA—DRAMA v2.2.0 (SARA tool), it has been calculated,

using the EOL orbital parameters shown in Table 2, that the risk of human casualty

is 0.000 as no spacecraft components are expected to survive a direct re—entry. As

per NASA—DAS v2.1.1, it has been calculated that the risk of human casualty is

0.00008 as two spacecraft components are expected to survive a d‘rect re—entry.

Both DRAMA and DAS results have calculated the risk of human casualty to be less

than the required value of 0.0001. Results of this analysis are shown in Figure 3 and

Table 37.

Demise/Impact Altitudes of all Objects
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Figure 3: Predict of spacecraft component disintegration altitude

(DRAMAYy.



3 It is assumed that the mass values shown are equal to the thermal mass for each component.  If this is not 
the case, then the thermal mass is shown in parenthesis (used in DAS analysis).   
4 All SAR component properties provided by ICEYE. 
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06 22 2018; 15:31:27PM Activity Log Started 

06 22 2018; 15:32:25PM Science and Engineering - Orbit Lifetime/Dwell 

Time 

 

**INPUT** 

 

 Start Year = 2018.874000 (yr) 

 Perigee Altitude = 500.000000 (km) 

 Apogee Altitude = 500.000000 (km) 

 Inclination = 40.000000 (deg) 

 RAAN = 0.000000 (deg) 

 Argument of Perigee = 0.000000 (deg) 

 Area-To-Mass Ratio = 0.007880 (m^2/kg) 

 

**OUTPUT** 

 

 Orbital Lifetime from Startyr = 4.610541 (yr) 

 Time Spent in LEO during Lifetime  = 4.610541 (yr) 

 Last year of Propagation = 2023 (yr) 

 Returned Error Message: Object reentered 

 

06 22 2018; 15:34:11PM Processing Requirement 4.6 Return Status :  

Passed 

 

============== 

Project Data 

============== 

 

**INPUT** 

 

 Space Structure Name = York S-Class 

 Space Structure Type = Payload 

 

 Perigee Altitude = 500.000000 (km) 

 Apogee Altitude = 500.000000 (km) 

 Inclination = 40.000000 (deg) 

 RAAN = 0.000000 (deg) 

 Argument of Perigee = 0.000000 (deg) 

 Mean Anomaly = 0.000000 (deg) 

 Area-To-Mass Ratio = 0.015200 (m^2/kg) 

 Start Year = 2018.874000 (yr) 

 Initial Mass = 165.000000 (kg) 

 Final Mass = 165.000000 (kg) 

 Duration = 3.000000 (yr) 

 Station Kept = False 

 Abandoned = True 

 PMD Perigee Altitude = 447.592578 (km) 

 PMD Apogee Altitude = 463.410489 (km) 

 PMD Inclination = 39.996380 (deg) 

 PMD RAAN = 12.235229 (deg) 

 PMD Argument of Perigee = 114.228049 (deg) 

 PMD Mean Anomaly = 0.000000 (deg) 

 

**OUTPUT** 

 

 Suggested Perigee Altitude = 447.592578 (km) 



 Suggested Apogee Altitude = 463.410489 (km) 

 Returned Error Message = Passes LEO reentry orbit criteria. 

 

 Released Year = 2022 (yr) 

 Requirement = 61 

 Compliance Status = Pass 

 

============== 

 

=============== End of Requirement 4.6 =============== 

08 27 2018; 09:50:45AM *********Processing Requirement 4.7-1 Return 

Status :  Passed 

 

***********INPUT**** 

 Item Number = 1  

 

name = York S-Class 

quantity = 1 

parent = 0 

materialID = 8 

type = Cylinder 

Aero Mass = 160.000000 

Thermal Mass = 160.000000 

Diameter/Width = 1.000000 

 

name = SolarP 

quantity = 4 

parent = 1 

materialID = 8 

type = Flat Plate 

Aero Mass = 3.000000 

Thermal Mass = 3.000000 

Diameter/Width = 0.527000 

Length = 0.830000 

 

name = SolarP - Brack 

quantity = 4 

parent = 1 

materialID = 8 

type = Flat Plate 

Aero Mass = 0.170000 

Thermal Mass = 0.170000 

Diameter/Width = 0.122000 

Length = 0.122000 

 

name = LowSleeveAssy 

quantity = 1 

parent = 1 

materialID = 8 

type = Cylinder 

Aero Mass = 12.700000 

Thermal Mass = 12.700000 

Diameter/Width = 0.140000 

Length = 0.546000 

 

name = UpSleeveAssy 

quantity = 1 

parent = 1 



materialID = 8 

type = Cylinder 

Aero Mass = 75.320000 

Thermal Mass = 18.600000 

Diameter/Width = 0.540000 

Length = 0.508000 

 

name = UC-Frame 

quantity = 1 

parent = 5 

materialID = 8 

type = Cylinder 

Aero Mass = 30.000000 

Thermal Mass = 10.000000 

Diameter/Width = 0.457000 

Length = 0.190000 

 

name = UC-Comp 

quantity = 20 

parent = 6 

materialID = 8 

type = Cylinder 

Aero Mass = 1.000000 

Thermal Mass = 1.000000 

Diameter/Width = 0.100000 

Length = 0.100000 

 

name = RWCase+FlexCore 

quantity = 5 

parent = 5 

materialID = 8 

type = Box 

Aero Mass = 0.750000 

Thermal Mass = 0.250000 

Diameter/Width = 0.110000 

Length = 0.110000 

Height = 0.038000 

 

name = RWs 

quantity = 5 

parent = 8 

materialID = 59 

type = Cylinder 

Aero Mass = 0.500000 

Thermal Mass = 0.500000 

Diameter/Width = 0.110000 

Length = 0.038000 

 

name = TorRods 

quantity = 3 

parent = 5 

materialID = 59 

type = Cylinder 

Aero Mass = 0.190000 

Thermal Mass = 0.190000 

Diameter/Width = 0.020000 

Length = 0.130000 

 



name = Batt 

quantity = 1 

parent = 5 

materialID = 8 

type = Box 

Aero Mass = 4.400000 

Thermal Mass = 4.400000 

Diameter/Width = 0.165000 

Length = 0.234000 

Height = 0.097000 

 

name = CableHarn 

quantity = 40 

parent = 5 

materialID = 19 

type = Cylinder 

Aero Mass = 0.450000 

Thermal Mass = 0.450000 

Diameter/Width = 0.050000 

Length = 0.400000 

 

name = PL-Plate 

quantity = 1 

parent = 1 

materialID = 8 

type = Flat Plate 

Aero Mass = 4.660000 

Thermal Mass = 4.660000 

Diameter/Width = 0.514000 

Length = 0.514000 

 

name = Prop 

quantity = 1 

parent = 1 

materialID = 8 

type = Cylinder 

Aero Mass = 7.600000 

Thermal Mass = 7.600000 

Diameter/Width = 0.100000 

Length = 0.394000 

 

name = PL-Cage 

quantity = 1 

parent = 1 

materialID = 8 

type = Box 

Aero Mass = 3.170000 

Thermal Mass = 3.170000 

Diameter/Width = 0.483000 

Length = 0.483000 

Height = 0.279000 

 

name = ST 

quantity = 2 

parent = 1 

materialID = 8 

type = Box 

Aero Mass = 0.300000 



Thermal Mass = 0.300000 

Diameter/Width = 0.056000 

Length = 0.102000 

Height = 0.056000 

 

name = Laser 

quantity = 1 

parent = 1 

materialID = 8 

type = Box 

Aero Mass = 1.250000 

Thermal Mass = 1.250000 

Diameter/Width = 0.109000 

Length = 0.119000 

Height = 0.102000 

 

name = PL_EBox 

quantity = 5 

parent = 1 

materialID = 8 

type = Box 

Aero Mass = 3.000000 

Thermal Mass = 3.000000 

Diameter/Width = 0.450000 

Length = 0.450000 

Height = 0.076000 

 

name = SAR-Antenna 

quantity = 1 

parent = 1 

materialID = 9 

type = Box 

Aero Mass = 26.750000 

Thermal Mass = 1.000000 

Diameter/Width = 0.410000 

Length = 3.200000 

Height = 0.030000 

 

name = CenterPanel 

quantity = 1 

parent = 19 

materialID = 9 

type = Box 

Aero Mass = 3.750000 

Thermal Mass = 3.750000 

Diameter/Width = 0.410000 

Length = 0.500000 

Height = 0.030000 

 

name = WingPanel 

quantity = 4 

parent = 19 

materialID = 9 

type = Box 

Aero Mass = 5.500000 

Thermal Mass = 5.500000 

Diameter/Width = 0.410000 

Length = 0.660000 



Height = 0.030000 

 

**************OUTPUT**** 

Item Number = 1  

 

name = York S-Class 

Demise Altitude = 77.996941 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = SolarP 

Demise Altitude = 71.850037 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = SolarP - Brack 

Demise Altitude = 75.304092 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = LowSleeveAssy 

Demise Altitude = 60.145443 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = UpSleeveAssy 

Demise Altitude = 69.355927 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = UC-Frame 

Demise Altitude = 60.660938 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = UC-Comp 

Demise Altitude = 53.291580 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = RWCase+FlexCore 

Demise Altitude = 67.091095 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = RWs 

Demise Altitude = 60.579178 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 



************************************* 

name = TorRods 

Demise Altitude = 64.119797 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = Batt 

Demise Altitude = 50.685242 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = CableHarn 

Demise Altitude = 67.802345 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = PL-Plate 

Demise Altitude = 59.551044 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = Prop 

Demise Altitude = 60.185749 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = PL-Cage 

Demise Altitude = 72.969940 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = ST 

Demise Altitude = 74.217567 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = Laser 

Demise Altitude = 69.295197 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = PL_EBox 

Demise Altitude = 69.977554 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = SAR-Antenna 

Demise Altitude = 77.656876 

Debris Casualty Area = 0.000000 



Impact Kinetic Energy = 0.000000 

 

************************************* 

name = CenterPanel 

Demise Altitude = 68.470978 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

name = WingPanel 

Demise Altitude = 67.207932 

Debris Casualty Area = 0.000000 

Impact Kinetic Energy = 0.000000 

 

************************************* 

 

=============== End of Requirement 4.7-1 =============== 

 

06 22 2018; 14:58:28PM Processing Requirement 4.5-1: Return Status 

:  Passed 

 

============== 

Run Data 

============== 

 

**INPUT** 

 

 Space Structure Name = York S-Class 

 Space Structure Type = Payload 

 Perigee Altitude = 500.000000 (km) 

 Apogee Altitude = 500.000000 (km) 

 Inclination = 40.000000 (deg) 

 RAAN = 0.000000 (deg) 

 Argument of Perigee = 0.000000 (deg) 

 Mean Anomaly = 0.000000 (deg) 

 Final Area-To-Mass Ratio = 0.015200 (m^2/kg) 

 Start Year = 2018.874000 (yr) 

 Initial Mass = 165.000000 (kg) 

 Final Mass = 165.000000 (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** 

 

 Collision Probability = 0.000009 

 Returned Error Message: Normal Processing 

 Date Range Error Message: Normal Date Range 

 Status = Pass 

 

============== 

 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DRAMA v2.2.0 
 

Results 
 

Generated on 2018-06-22 at 15:46 (ARES, 
OSCAR) 

 
Generated on 2018-08-27 at 09:38 (SARA) 



1. ARES 
1.1. Results 
ares.cp  
#----------------------------------------------------------------------- 
 
# 
 
# __/__/ __/_/__/ __/__/__/ _/__/_/ 
 
# __/ __/ __/ __/ __/ __/ 
 
# __/__/__/ __/_/__/ __/__/ __/__/ 
 
# __/ __/ __/ __/ __/ __/ 
 
# __/ __/ __/ __/ __/__/__/ _/__/_/ 
 
# 
 
# Debris Risk Assessment and Mitigation Analysis Tool Suite 
 
# MASTER(-based) Assessment of Risk Event Statistics Software 
 
# (DRAMA-ARES v2.18.3) 
 
# 
 
# ARES version: 2.18.3 
 
# Build date: 30-May-18 
 
# Platform: i686-w64-mingw32 
 
# Compiler: GNU Fortran (i686-win32-dwarf-rev3, Built by MinGW-W64 project) 4.9.2 
 
#----------------------------------------------------------------------- 
 
# This file was generated by the ARES tool on: 
 
# 2018/06/22 at 14:38:33 
 
#----------------------------------------------------------------------- 
 
# Comment: 
 
# DRAMA 
 
# Assessment of Risk Event Statistics 
 
#  
 
# ARES functionality 
 
# 1: Collision Probability Computation 
 
#  
 
# Analysis epoch (yyyy mm dd): 
 
# 2018/11/15/ 
 
# 
 
# Target Orbit: 
 
# 6878.1400000 - semi major axis [km] 
 
# 0.000100 - eccentricity [-] 
 
# 40.000000 - inclination [deg] 
 
# 0.000000 - right ascension of the ascending node [deg] 
 
# 0.000000 - argument of perigee [deg] 
 
# 
 
# Objects considered: 
 
# 0.10000000E-01 - Lower Threshold (m) 
 
# 100.00000- Upper Threshold (m) 
 
#  
 
# Definition of radar equation 
 
# Branch 1: Dmin(h) = 0.320 x (h/ 2000.000)^(  2.0000) 

# Branch 2: Dmin(h) = 0.700 x (h/ 36000.000)^( -0.5000) 

#      
# Population clouds (1 -enabled, 0 -disabled): 
 
# 1 - 25730 
 
# 0 - none 
 
# 0 - none 
 
# 0 - none 
 
# 0 - none 
 
# 
 
# Covariances used for analyses: CSM 
 
#  
 
# Collision probability algorithm: Alfriend-Akella 
 
#  
 
# Collision avoidance strategy:  Target collision probability 
 
#  
 
#----------------------------------------------------------------------- 
 
#  



# title: Annual Collision Probability 
 
#  
 
#----------------------------------------------------------------------- 
 
#  
 
# coltitle: ACP detected population 
 
# coltitle: ACP whole population 
 
# coltitle: Flux due to the detected population [1/km^2/yr] 
 
# coltitle: Flux due to the whole population [1/km^2/yr] 
 
# 
 
#----------------------------------------------------------------------- 
 
# ACP_d ACP_w Flux_d Flux_w 
 
#----------------------------------------------------------------------- 
 

0.2537E-03 0.8664E-03 0.1113E+02 0.4217E+02 
 
# 
 
#---eof-----------------------------------------------------------eof--- 
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3. SARA 
3.1. Results 
 
(No objects survived re-entry) 


