
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7531-9 

9th International Space Safety 
Conference 2017 

Toulouse, France 
18 - 20 October 2017 

 

 

Know Safety, No Pain 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2017) by International Association for the Advancement of Space Safety (IAASS) 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2019) 
  
For permission requests, please contact International Association for the Advancement of Space Safety 
(IAASS) at the address below. 
  
International Association for the Advancement of Space Safety (IAASS) 
Kapteynstraat 1 
2201BB Noordwijk 
The Netherlands 
 
 
Phone:  +31(0)712020023 
 
 
spacesafety@iaass.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Conference Organizing Committee.................................... 3

Table of Contents................................................................ 4

Plenary Session.................................................................. 8

Keynote Speech by Dorothy Reimold............................... 9

Session 01: Re-entry Safety – I........................................ 14

Oblate-Earth Effects on the Calculation of Ec During 
Spacecraft Reentry....................................................... 15
John B. Bacon, Mark Matney

Improving Estimation of Ground Casualty Risk from 
Reentering Space Objects............................................. 25
Chris L. Ostrom

Oxidation Laws and Emissivity Data at High Temperature 
for Implementation in DEBRISK Code............................ 31
L. Barka, M. Balat-Pichelin, E. Bêche, J-L. Sans, J. Annaloro, 
P. Omaly

Session 02: Human Performance for Safety & 
Organizational Culture – I................................................ 41

Strategic Employee Development in the Government 
Sector........................................................................... 42
Johnny Nguyen, Nathalie Guevara, Rebecca Barnett, and 
Barbara Thorpe

Human Error Assessment and Reduction Technique 
(HEART) and Human Factors Analysis and Classification 
System (HFACS)............................................................ 49
Tiffaney Miller Alexander

Session 03: Commercial Spaceflight – I.......................... 54

Evaluating and Communicating Acceptable Levels 
of Risk in Space Tourism............................................... 55
Chris Beauregard

Solar Energy and Electric Propulsion for Better Safety 
Design and Operation of Near Space and Suborbital 
Vehicles........................................................................ 62
Norul Ridzuan Zakaria, Muhammad Amin Zakaria, Md Sayuti 
Ishak, Anass Hanafi, Ivan Cuzzi, Azahar Mat Hasan

Arguing the (Safety) Case(s) for Space.......................... 72
Andy Quinn

Table of Contents

Session 05: Space Debris – I............................................ 80

Further Study of Space Debris Collision Warning 
Techniques................................................................... 81
Wang Rong-lan, Liu Wei, Yan Rui-dong, Liu Si-qing

On the End-Of-Life Disposal of Spacecraft and Orbital 
Stages Operating in Inclined Geosynchronous Orbits..... 87
Luciano Anselmo, Carmen Pardini

Mitigation Measures for Orbital Debris: 
No More Release of Ariane SYLDA .................................95
S. Heinrich, K. Mathis

Optimization Techniques for Feature Detection of 
Orbital Debris.............................................................. 106
Helia Sharif, Christian Pfaab, Matthew Hoelzel

Session 06: Regulations & Standards – I....................... 111

Creation of Comprehensive Global Space Risk Scale 
(SRS).......................................................................... 112
Joseph N. Pelton

Third-Party Certification for Space Systems Safety 
and Environmental Sustainability................................ 118
Tommaso Sgobba, Isabelle Rongier

Commonality between Chicago Convention and Outer 
Space Treaty:Merging Air and Space Traffic Management 
for Aviation and Near-Space........................................ 124
Sanat Kaul

Safety regulation for UK Launch.................................. 131
Andrew Kuh, Pete Lindsay, Amy Taylor Saunders

Session 08: Designing Safety – I.................................... 135

Safety Verification of Solar Array Drive Assembly 
Strength Based on the Mission Profile......................... 136
Zhu Xinggao, Ren Liming, Chen Fengxi

Lessons Learned from NASA Space Launch System (SLS) 
Exploration Mission 1 (EM-1) Payload Safety Review 
Panel (PSRP) for Secondary Payloads.......................... 143
Takashi Goto, Masami Miki, Masako Kikuchi, Koji Oga, 
Manami Nogami, Toshinori Ikenaga, Ryu Funase,  
Tatsuaki Hashimoto

Proceedings of the 9th IAASS Conference 

4

International Association for the Advancement of Space Safety



APQP+ Methodology for Dependability & Safety Activities 
in Development and Production of  the New European 
Launcher Ariane 6....................................................... 148
Isabelle Guerinel

Session 09: Probabilistic Risk Assessment................... 155

Uncertainty Estimation Cheat Sheet for 
Probabilistic Risk Assessment..................................... 156
Paul Britton, Mohammad Al Hassan, Robert Ring

Probabilistic Risk Assessment Model Development & 
Applications to Operational Decision Making in HTV.... 163
Hiraku Kudo, Toru Yoshihara, Tatsuya Shirai, Masami Miki, 
Satomi Takada, Takashi Goto, Koji Oga

A Real-Time Launching Calibration System Hardware 
Design, and Failure Analysis Approach for the Real-Time 
Mexican Satellite Space Launch Center Using FTA and 
MARKOV Chains.......................................................... 169
Omar Ariosto Niño Prieto, Francisco Ruiz Ciriaco, Vicente 
Guevara Ayala, Cuahutémoc Covarrubias Carranza, José 
Luis Sampayo García

Session 10: Launch Safety – I........................................ 179

New Consensus Standards for Ship Safety Design 
During Launch and Reentry......................................... 180
Paul D. Wilde , Erik F. Larson

Hazard Areas by an Explosion of a Liquid Launch Vehicle 
on the Launch Pad...................................................... 193
Hyungseok Sim, Kyusung Choi, Sangyeon Cho

The Adequate Balance between Automation and Human 
Decision..................................................................... 199
Gérald Grucker

Session 11: Space Traffic Control – I............................. 205

Integrating Foresight Activities into Space Situational 
Awareness Capability Development and Operations: 
Approaches from High Reliability Organisations.......... 206
Regina Peldszus

The Network of Passive Correlation Ranging for 
Geostationary Satellites.............................................. 213
Felix Bushuev, Mykola Kaliuzhnyi, Oleksandr Shulga,  
Leonid Shakun, Vladislavs Bezrukovs, Oleksandr Reznichenko, 
Sergiy Moskalenko, Yevgen Malynovskyi

Session 13: Re-entry Safety – II..................................... 220

Casualty Risk Reduction by Semi-Controlled Re-entry... 221
T. Lips, P. Kärräng

Assisted Natural Reentry with Low Thrust Propulsion.. 227
Elisabet Cid Borobia, Claire Frémeaux, Kristen Lagadec

JELECTRA: New Features of the CNES Launch and  
Re-entry Risk Analysis Tool......................................... 236
J.F. Goester, A. Bellucci

International Space Station Aerothermal Break-up 
Analysis using SCARAB............................................... 246
Patrik Kärräng, Bent Fritsche, Fabian Zander, Stefan Löhle, 
Tobias Lips, Holger Krag

Session 14: Space Traffic Control – II............................ 256

Towards a European Space Traffic Management 
System....................................................................... 257
R. Tüllmann, C. Arbinger, S. Baskcomb, J. Berdermann, 
H. Fiedler, E. Klock, T. Schildknecht

Evolving Space Situational Awareness........................ 264
Ruth E. Stilwell

News from SWIM in Space.......................................... 269
Frank Morlang

The Impact of Security and Defence Policies on the 
Establishment of a Space Traffic Management Regime.273
Ntorina Antoni, Angeliki Papadimitriou, Christina Giannopapa

Session 15: Commercial Spaceflight – II....................... 284

Autonomous Navigation Using Gravity Gradient 
Measurements............................................................ 285
Rachit Bhatia, David K. Geller

Challenges of Determining “Safe Enough” in Human 
Space Flight................................................................ 295
Robert P. Ocampo, David M. Klaus

Session 16: Launch Safety............................................. 299

Rafael’s Test Range Safety Analysis Tool...................... 300
Ronen Ingbir, Nave Ben-Yakov, Dima Kanevsky, Meir Cohen, 
Shay Acco, Yeshayahu Atzmon

Design-to-Safety: Analysis of the Explosion and 
Fragmentation Influence on Inert Debris Impact Footprints 
and Mitigation Solutions for Innovative Launcher 
Concepts.................................................................... 305
A. Martinez Torio, D. Delorme, L. Rozenberg, V. Guenard, 
F. Bignalet-Cazalet

Proceedings of the 9th IAASS Conference 

5

International Association for the Advancement of Space Safety



Field Programmable Gate Array Failure Rate Estimation 
Guidelines for Launch Vehicle Fault Tree Models......... 315
Mohammad Al Hassan, Paul Britton, Glen Spencer Hatfield, 
Steven D. Novack

Session 18: Regulations & Standards – II..................... 319

Space Safety and Global Space Governance................ 320
Ram S. Jakhu, Joseph N. Pelton

A Model for Setting a Regulatory Framework for the 
Development of Sub-orbital Operations in Italy............ 326
Giovanni Di Antonio, Marco Sandrucci, Alessandro Cardi, 
Francesco Santoro, Alberto Del Bianco, Cristoforo Romanelli

Session 19: Space Debris – II......................................... 336

Economic Fundamentals of Mitigating Orbital Debris... 337
Martin K. Zhu

Upper Stage Passivation as a Means of Preventing  
Space Debris Appearance........................................... 345
Roman Mykhalchyshyn

Evaluating Micrometeoroid and Orbital Debris Risk 
Assessments Using Anomaly Data............................... 350
Michael Squire

Feasibility Study of the Modelling of Hypervelocity 
Impacts in Ultra High Molecular Weight Polyethylene 
Composites Using an SPH Discretisation Method........ 357
Bob Verheijen, Derek I. Gransden, Otto K. Bergsma,  
Ulrich Heisserer, Harm van der Werff, Torsten R. Lässig, 
Werner Riedel

Session 21: Designing Safety – II.................................. 367

Radiation Shielding for Long Duration Manned Space 
Missions..................................................................... 368
W. J. Burger, F. Ambroglini, R. Battiston, V. Calvelli,  
R. Musenich, R.B. Meinke, M. Giraudo

Fly Safely with European Design................................. 378
Florian Bittner

Design for Minimum Risk Approach for Ariane 6.......... 383
Thierry Garnier

Session 23: Space Traffic Control.................................. 386

Effect of Large Constellations on Lifetime of Satellites  
in Low Earth Orbits..................................................... 387
William Ailor, Glenn Peterson, James Womack,  
Megan Youngs

ELROI: A License Plate for Your Satellite to Make Space 
Safer.......................................................................... 396
David M. Palmer, Rebecca M. Holmes

Landing Site Reachability Analysis for LEO Missions  
Using Lifting Body Reentry Vehicles............................. 404
A. Gonzalez-Puerta, E. Mooij

An Exercise in Planetary Defense................................ 414
William Ailor

Session 24: Re-entry Safety – III.................................... 419

A First Step Toward Fragmentation Process Assessment of 
Re-Entering Spacecraft: Mechanical Stress Analysis with 
the Spacecraft Oriented Simulation Tool PAMPERO........ 420
G. Prigent, J. Carro, B. Crusson, L. Stainier

Extrapolation of Population Grids for Risk Analysis...... 427
A. Bellucci, N. Tholey, Mathias Studer, J.F. Goester,  
N. Fuentes

Risk Analysis Between Aircraft and Space Debris During 
Atmospheric Re-Entry................................................. 433
A. Bellucci, N. Fuentes, A. Guerra-Algaba,  
M. Cointe-Fourrier, J.F. Goester

Benchmark of JAXA and CNES Re-Entry Safety Analysis 
Tools for Accurate Heat-Flux Prediction....................... 439
Keiichiro Fujimoto, Hideyo Negishi, Saito Yasuhiro,  
Martin Spel, Guillaume Prigent

Session 25: Designing Safety – III................................. 448

Derivation of the French Space Operation Act 
Requirements in the Specifications of the Future 
European Launcher Ariane 6....................................... 449
N. Dias

Risk Management for Dynamic Radioisotope Power 
Systems..................................................................... 456
Christopher S. R. Matthes, David F. Woerner,  
Terry J. Hendricks

Mars Space Suit Safety............................................... 464
Joao Lousada

Astronaut Cognition.................................................... 471
Bettina L. Beard

Session 26: NEO Hazards............................................... 481

Simulated Response to Fictitious Asteroid Threat........ 482
Nahum Melamed

Proceedings of the 9th IAASS Conference 
 

6

International Association for the Advancement of Space Safety



Session 27: Human Performance for Safety & 
Organizational Culture.................................................... 489

Comparison Between Two Tri-Axial Accelerometers to 
Detect Gait Characteristics After 60 Days of Bed Rest.... 490
M. Grassi, U. Mittag, P. Lau, E. Mulder, M. Daumer,  
M. Gruber, J. Rittweger

Globalization of New Space Industry into Developing 
Countries and its Very Significant Impacts on Safety... 496
Norul Ridzuan Zakaria, Nasri Nasrun, Azizi Aziz,  
Mohd Jamil Mohd Nor, Ashwar Aziz, Amluddin Yusof

Hemodynamic Push-Pull Effect During Simulated 
Suborbital Spaceflight.................................................
Arjan J.H. Meskers, Eric Groen, Mark M.J. Houben,  
Ries M. Simons, Erik Frijters

Session 28A: Lecture...................................................... 511

Insights Gained From the Massive Collision Monitoring 
Activity....................................................................... 512
Darren McKnight, Sophie Behrend, Patrick Casey

Plenary Closing Session................................................. 521

Human-Centered Design of Upcoming Human Missions  
to Mars....................................................................... 522
Guy André Boy

Poster Session................................................................ 528

Safety Analysis and Risk Control for Satellite Navigation 
System Based on Bayesian Network........................... 529
Peipei Gong, Liming Ren, Yingchun Ran, Zhuopeng Yang

Proceedings of the 9th IAASS Conference 

7

International Association for the Advancement of Space Safety




