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Risk Management of Launch Vehicle Propulsion System

Sangyeon Cho* - Myungho Shin** - Junghwan Ko* : Seunghyub Oh* - Jeongjoo Park?®

ABSTRACT

Korea Aerospce Research Institute(KARI) has been developing the first civilian rocket, Korea space
launch vehicle (KSLV-I), which can put the small size satellite into designated orbit. Developing launch
vehicles contains a lot of uncertainty due to large scale, complexity, and technical difficulty. The
uncertainty may become risk in the areas of business and techmology which causes schedule delay,
cost increase, and design changes of subsystems and components. This study describes the technical
risk identification methods using FTA and procedures of planning and implementation of risk

assessment and reduction of launch vehicle propulsion system.

[
1

Br

oftt

fo

A

>~

:r:? ﬂ![O
rﬁ

o

t A= R4 # A& HxY E’l7\l iﬁl”
a‘oﬂl‘:— 2 2AYH 574, 283 V€S
H8e AHA FHoAE 489 AE, vlg
S = 7\137\]’\@01‘4— BETY A wAFTE HALA 4 o
1718 o] A fault tree analysis (FTA)E |43 713 A3 AdEa 98 £4 2 %5}4 7

Key Words: Launch vehicle (-%-F-%AM]), risk management (¥ 8 #&]), KSLV-I, fault tree analysis

LA B F 28 94 BAAQ KSLV-IE #Aokeh &3}
o2 ¥ ok KSLV-I& 293 9] &

& KS
F2 YT LTATAKARDANE @A 100kg AR E 18 Aol Y] AHELHUSY 2

@ 2 FHoz=< YAHAE ¢F I 7EE

* Fel T ALY '71:31711_74]74}‘:’]\: 7MuFE otk KARIE olml AW 2002 = &

= ASYPEFATA ATV 29 Wt WA 29 4Ae FHG BHEAS
AP eFAT YRAAY =2 R4S ALS oo

P ATFESFATY S AAA KSR-II1¢] ¥ALE AFA7l v 9em o8 7

VAR, Emall: chosamey@lari rekr Wg wwoz oy KSLVAE Austn, 37371

- 3 -



Ho 2 15tonF 9 A HAAE MY AY

ZEA L Aok SFEARA AEE 2 R
F4, 71€H dolx 527 3 gL 234
£ ¥ glon oled EFHAHL A
017114- 71€48d FLAZ YelA S
a3 A dx ¥ EF7h MEA2HY

2 2
UES 47 w7 SAA7E dde]

7]

AX
.
u}

owe £ X oox o mlo

A FFEARA AALANME A4, 4
S, B8, AN, &9, 4F F9 Vel B
okl M HFLAE sty AFATIE PFl
Azt AAHA 71ex AdBedE A743
3 o] & AAEIAT[1]

2 AN A F A A delA
FRTA A¥By F Jiey ¥R 2
718l thated oBA HEol HuJeAH o
3t Atz .

2 7= Y 22| Al2g

21 7k=3 AE Helo] Jigs i

A Aol doiA e VeF 93 BEle
2 7HA A4HY g FEE § dd A
A HE #eE 5L H4F A8, 99 44,
d 84, 99 ¢35 £ FAZE FHEY. 2
A AL AF Ad FAQGol 71€F A
g Al=de Fa YEe x5 Utk
71€3 A9 L4E U FEH JPoA @
AE § oy, 94, v, 5o 9L v
A2 A4S 24528 e 22 53 #
do] k2]

r

oo do g

- R AS (AEE), 2
ZZ A 2ol LA E FQ
3%, A8 A9

- FaEeE] ARG A FAsE Fa A WA

. FMEA, FHA %——% B3] AAP AP L ¢

- EEE 74&@5 2 F8 FE2oz AAHY A
30 Tt 2oF 4A

/\ ‘:)_4 x{
J 8723

AR BEH AR F 47 & 9%
nXe F5

- AEEY e AP E FFE WA=
T8 A% T3

- Mg, 4%, s 29, BE AE 59 A,
2z, B SoA 2 EAA
AAA ], ARy, BlEgLd T IFE
o X A

22 7)€ A9 ¥ 2R

1A A3 By dAe 71ed A9 848
Aty §F3e A 559 Jed A¥
LEE FH2AIZ AT 43 Ay A 4%

< FAHT dHolE A7l HAE F&E
oh[3]
23 FA71% A4 g abe] AAH Ad

713 Hsdﬁ"«] AAA AEL top-down
walo] 2 WHoz @AZEA S s LALA
A AlEEZHE Fault tree analysis (FTA)}
g olg3A o 71EFHA 299 9
{daile Sl [4]

CHAlY LA BIERE S5

B AxdAe) ugd 24 F8
Az ol

TAA 5

A 2

27 @3 A=A N4 38 3=
L L 519

A A=A vigy 39 F1
¢ 3 3| AR ol

DA 33

TAH QRAA-ANE wELE £42 §
3 migel F8 dAEE W TAE dod
F Ae 84S AYsHer T A
B REE tste Fa MBEAN2Y £E7
FTAE Fsfnt & 12 TAHA] WeRE

X



Higle] o wilo tisle] HEd dA3E
olg) 9] Fig. 1, 2& ©]% KARIZ} 923t
29k FA7H BE Ygo] "o

[o}

¥% O qn
i &5 e

EEEb T E0PHOt

A0S Dt

U vad promata o s i

2 22 KM =2 R
NE A NE AW

EEEN]

Ao £4g Fal 2o 28 FWAB BA obehel wol e ¢

B2 o 4
e o K

2. FX7|3 2 5t event e o Sl d aAn
: e Fgolddd dMe 98 ¥t
e A EHIE A9 £380
KM %7] 338
I 3 gy Mz T1E
Mz} mH Qg elx AT
A7 | e 4% | vlg 9% 99 4%
3l Al 23 1%}
K st 38 ezl 5 ST e 909 Eae| e T8 0F
TE A Als Z83}1% ot 9x gk s1ed U3
S s e As AF AR |olfE AL
= 01:7]-_0,] 7H1:ﬂ— ol
e Al A e = =0
KM %7 dg 232 % [2]71& A%l pand 12olste] U3 A
Sk B |olstel FUb | vlaaE g
KM S ol e |9% 2% Be
% 3 [71% 4% [349 olete 1264 22 olatel
223 24 |27 MEA A 9% A
= 3} % El O =9
FRANBAAE L A7) DdAA eventE-S = 14715 A= (1094 ola19] 228 zAdhe
H%E eventZ 3 319 FTAE F8std 373 A A A S0 EAe (YA Ad
¥4d 98 2459 A¥san A5 (28 %7 [1099¢ 23} nd2Ee 93
olef 9] Fig32 <3q¥ FTAQ tixxgl 9& 24 ds (ke FE 15 AP U9F
Wg 2a AR

vhebd Aol -




FEAL A AANAM HLsn de 9
= 7]-5_‘——3— ® 13 24, o] H¥EE 7|F W
Bl PAFL ol & 29 vehd Ut

iyl n&L

ael # | = | e |
ol o| o/l o

#9 Z1EA w2 AF #E 9 Minor,
Major RMB (risk management board)E %3l

A8 ¥Fege 55 q4RE AASA HY F
Eo] ZAE Y 24% 93 AYTol =¥
Fig. 45) R14 Fel2 Feiso] RAF RS
A P4 SFEA "o [5]l6]
Risk Report
JEE Cara] & Do e | W5 6 @
&) hen Nane 18 (peidng Pevk) | pr=y
8) Orignver IR |8 Fbead s | Cofen Kans Lo
[ Qomifetn 1. GGwt 2 Dicwdte 3. B Tetinobgy 4 ) Ofes.
81 Tde [R5 A7 Y 354 ME IO B/ TVOAR%S T Ay
o e 8 o A S SR RS S
$13 Qroserea. ¥ s?&%-‘v‘-ﬁ'&\ kg ’4&1*\‘1"'!”;‘\?;%\ 6= 4y

Megripale B3 Rek Jrder fR-E1L)
04 wise of A
072 Ko Milwton Jetds.

0 WSR3 AR Y3 BT Fhe ¥y w= !ii‘i—"llﬂ? Lk 3
© R 227Y& 7007 24 BRTES) Fagek FHA
© BAOMERAY SHARIYE T ﬂ“l’l'}&i"f’ﬂqﬁ-‘!ﬂ

- Dlow 2 OMedinilow 5 OMsdin 4 DMedbanBgh 5 B High
. S lw 2 Didinlow 3 OMdnHg 4 DHg
3 (1934 Kk Fark 2

| Poos .

O HRAR:AY dtt NS} THZ JAE M F & Y DRDACTIR

O JRN7A LY AU LRAYS GO0 ¥ RN FABTGE SR IR TSP AU
© BAG THER AEE 98 RAR ALY 5 YORIBIPAI0ID-0RE)

0 SRRy g 2 ot el BB/VGREA 20 Wkt A S Sk A2 o T $5

- oo Toane S T
82 Bt 3 £ ot bs
e | e Thotw —Eol Gt oy Cupey |
03 Cotdionsfion. EELY E ey Erzd
0441 Severity .OWwr 2 DMdimiw 3 Dmdimn ¢ DMciseiigh 5 D Beh
04) Kot of 10417 Tt [ D 2 Dwaioin 3 DMdunng 4 Digh
Rk Rodartion (0617 rag Jrddex
045 Rat Rk
DA Wi of TRA 1
03) Retnds.
T D
Rud Raduction. IMWH@DW I
Proow.
Fig. 4 Risk Report

A o|¥A T=9 98 #Y IHEL AF
Al &y 2 FA FYGel FAHT der 4
Ax7t @& 9¥ 24F F4

assurance; QA) B&3 #©Ho] & ‘—H%T: =
ARZgo) TR YL F+ UA=F G457t
o]FojA 1 gk w3 ko F 99 JIHE BF
gale FEH JFEHS =9, FEE Agol
o [7]

32 B

ol43 o] KSLVL Abglel thsted 54
e 71ed A9 vel AAE HEHL 33
Hol HE g Aongch B gL
A% 7179 ALe AP 2FAY 434
Wes 27 AA HRAA sTEch wek
$49 A9 Bels Aokl FF Y3 S8
Hgatn, ALFAs o2 KSLVA 19, AAA)
29 5ol dANE QB4 YA AAZA WY

Pol'rzlzlilﬂ

i

o2 FyAsE 5ol =24e AVY Aotk
4128

1. KSLV System, GD61442PA00000-0001: KSLV-I
714 188" F3E, KARI, 2006.

2. Department of Defense, Risk Management
Guide for DOD Acquisition, 2001.

3. Technical Management Department, System
Engineering Management Guide, DoD, 1989.

4. Walter E. Hammond, Design Methodologies
for Space Transportation Systems, AIAA
Inc., 2001.

5. 493, 2449, A9<%, “Nonconformance
control system for development of launch
vehicle," KCOSE Symposium, Fall, 2006.

6. Relex Software, Relex FRACAS Management
System User Manual Professional, 2004.

7. Probabilistic ~ risk
guide for NASA managers and practitioners,
NASA headquarters, Washington, 2002

assessment-procedures



