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A Process of the Risk Management
for a Space Launch Vehicle R&D Project
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Abstract : Many countries concentrated on the space developments to enhance the national security and the
people's quality of life. A space launch vehicle for accessing the space is a typical large complex system that
is composed of the high—technology like high—performance, high—reliability, superhigh—pressure, etc. The
project developing large complex system like space launcher is mostly conducted in the uncertain environment.
To achieve a goal of the project, its success probability should be enhanced consistently by reducing its
uncertainty during the life cycle: it’s possible to reduce the project’s uncertainty by performing the risk
management (RM) that is a method for identifying and tracing potential risk factors in order to eliminate the
risks of the project. In this paper, we introduce the risk management (RM) process applied for a Space

Launch Vehicle R&D Project.
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Decade Launch Failure Success Rate

1950s 48 27 0.44

1960s 990 167 0.83

1970s 1231 84 0.93

1980s 1192 54 0.95

1990s 892 64 0.93

2000s 662 39 0.94

2010s 317 19 0.94

TOTAL 5332 454 0.91

[Figure 1] Chronological Space Launch Success Rates:
Orbital Space Launches Only, 1957-2013
(Cho et al., 2014)

AABAXILOIT HSX| H12#H 2F. 2016. 12

Propellent

[Figure 2] Triple Constraints Management (Armstrong,
2008)
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[Figure 3] Risk Management & Project Management
Relationship
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[Figure 4] Continuous Risk Management(CRM) Process
(NASA Risk Management Handbook, 2011)
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— A% 4 (Analyze)

- 919 <3t A9 3 (Plan)
- 919 F4 (Track)

— 2138 &4 (Control)
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Figure 5+ INCOSE Systems Engineering Hand —
book (INCOSE, 2011) ol AAlekaL Q= Sl 3t
FAAAE R k. A3 v]8 2% (Cost
Risk), 9% ¥ (Schedule Risk), 7]1%7 93

(Technical Risk) & & #7F& 4 Qi)

[Figure 5] Typical Relationship among the Risk Categories
(INCOSE Systems Engineering Handbook,
2010)
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[Figure 6] Level of Risk depends upon both Likelihood
and Consequences (INCOSE Systems Engineering
Handbook, 2010)
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[Figure 7] A Risk Management Process for a Space
Launch Vehicle R&D Project
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[Figure 8] A Risk Management Procedure for a Space
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Launch Vehicle R&D Project

KSLV-T Risk Register

As of YY MM.DD
CE) (912 w3 o) originator FE3cg /4InE
61 em Hame uz= @ wes N,
61 Classiaton |1 I Technical sk 2 I Programmatic fisk
(611 Tt
6 st
(612 Desripbons
711 Severity 1.0 low 20 Medum 3.0 High
m::";i:: 712 Likeihood 1D low 23 Medum 3D Hgh
713 Risk index R-5') [+ Rk Lo
(61 Responsivity (47E% ER2C8 /3008 [0 Corfmaon | (@AEE E425@ ) gRAE)
(10r1 Risk Mitigation Plan
#2 BAn 2
(102 Expected sk Mitigation Magnitude
(10) Risk Mitgaton [y 5 1 geerity 1.0 low 20 Medum 3.0 High
Plan & Action
(10}2.2 Likelihood 1.0 low 2 O Medium 3. High
10123 Rk Index -571) 10124 Risk Level
(1013 Action for Mitigation
w2 B2 25 Uy
1) Contingency Plan
(12} 1 Severity LOWw 20 Medum 3. 0 Hgh
(12) Resuits of Risk 0 -
oren (122 Likelihood L0 lw 20 Nedum 30 Hov
(1213 Risk ndex (=51 [ozrs ms el
(1) Remarks
(14) Registered Date (¥Y¥MM.DD) ‘us) Closed Date ‘ (FYMM.DD)

[Figure 9] Sample of a Risk Register
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[Figure 10] Risk Register in a virtual space launch vehicle R&D project
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