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This study presents a process for identifying critical
functions and critical items of a weapon system that can
cause hazardous events and accidents. The proposed
process utilizes the hazard analysis method based on
MIL-STD-882E to select critical functions and critical
items by identifying the types of mitigation measures
for hazards that correspond to unacceptable risk levels.
It also quantifies the severity and probability of hazards
and prioritizes them. Finally, a case study was
conducted to apply the process to a specific weapon
system.

Ot M (Safety), HE L Q! £Ad(Hazard Analysis),
Z2|H7 | 5( Safety Critical Function),

2| HA & (Safety Critical Item),

O CH2H(Mitigation Measure)
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A Process for SCF and SCI of Weapon System Based on
Safety Design
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Table 137} Zo] £4 7|5 3] AT FAHES 4 LAYEE SHcto] FFHYU JA3E B/
T 4 UA=F FAMEYAE AP A2 oA oR 7 9198009 HJA3E AFT + s
2 TR, VMMESL 7|50 TR 43 TA WtStAd o g EE5to] A ght.
7b Q= FEoll “Yes”, BAVE Qle FE2 “No"E A7 = gl TP = Table 39 Table 4 3123}
#7] 5t} o] Zt g gl it A% &S ddsto] 23
gttt 0 71 4] MIL-STD- 882E0ﬂ*1 AASHE 71 ©l
23998 B L AT g7t Q] A= W Lo 7FF A& Fofsto] Had 4
T2 AT A= E A o}oﬂﬁ} G RARAC I
A2l E42 Table 28 22 &3S &85 ¢ EATEY FIAAE L&t dLoA #4
o 9@ 8¢l (hazard)S EE5t1, MIL-STD-882E oL} AFgALILSE 2 AT =2 Mg 9
NA AA st A4 L IHE 7|EF02 2 AF8 oY & FFS 7 A= AR #dsto] 7t5A 9 F
A9 YAAE BT} °Wr[2] G F7IAA N TEE TS A= HEA A&k
U= AFAA: 2, EE )2 44T F 2 gAd Bt 249 A4 2 DA Eof wet
A& oF7| ok %9}01‘% FEHE Adaer A 9dacle gaa #ES U6k Boln g
A3 &L Table 59 ZHo] 444 (High, Serious,

BAE 7%, TAE, 48R0l YN HE  Medium, Low)2 FEHH, 31§ H5d £79
a Qg A%E BAS 4483, 44E  AZE Medium} Lows AR st] &4 Q B

Table 1. Example of item—function matrix template

Type Function a Function b Function c Function d
ltem A No No Yes No
Item B No Yes Yes No
ltem C Yes No No Yes

Table 2. Template of hazard analysis

Mitigation measures
Function Consequence

Type Details

Table 3. Severity levels

Level Score Mishap result criteria

Could result in one or more of the following: death, permanent total disability, irreversible significant

Catastrophic / environmental impact, or monetary loss equal to or exceeding $10M

Could result in one or more of the following: permanent partial disability, injuries or occupational illness that may
Critical 5  result in hospitalization of at least three personnel, reversible significant environmental impact, or monetary loss
equal to or exceeding $1M but less than $10M

Could result in one or more of the following: injury or occupational illness resulting in one or more lost work day(s),

Marginal 3 reversible moderate environmental impact, or monetary loss equal to or exceeding $100K but less than $1M

Could result in one or more of the following: injury or occupational illness not resulting in a lost work day, minimal

Negligible ! environmental impact, or monetary loss less than $100K

38 2025; 8(1); pp. 36-42 Journal of the KNST
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Table 4. Probability levels

Level Score Hazard probability
Frequent 5 Likely to occur often in the life of an item
Probable 4 Will occur several times in the life of an item
Occasional 3 Likely to occur sometime in the life of an item
Remote 2 Unlikely, but possible to occur in the life of an item
Improbable 1 So unlikely, it can be assumed occurrence may not be experienced in the life of an item

Table 5. Risk levels

Level Score Description
High 35-20 The level that must be de-risked
Serious 15-12 The level that controls are needed to reduce the risk
Medium 10-4 The level that needs ongoing effort to reduce the risk
Low 3-1 No effort is required to reduce the risk

Table 6. Risk assessment matrix

Severity
Probability Catastrophic Critical Marginal Negligible
) (5) ©) )
Frequent High High Serious Medium
(5) (35) (25) (15) (5)
Probable High High Serious Medium
(4) (28) (20) (12) (4)
Occasional High Serious Medium Low
) (21) (15) ) @)
Remote Serious Medium Medium Low
() (14) (10) (6) ()
Improbable Medium Medium Medium Low

(1) @) (5) (3) (1)
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A dE gEsfof 5t 17hA] o] Fe] bAHH o] EH = AHE HLoEt] A AR LA
FedBL T A 7} Fof 3ok @t wheba] 4/55E0) AR S A
e ool gle A el sigste 7oy +
2.5 2% & AF A A G715 /79E A% BES WEA AB7ed ABTEELR AAH
ojof sto, A/ 27|GAFH &4 A7
FANY A upA SO 2 Table 29] E 2 2] A&7 9l a] 7} ¥ Q 5o}
4 9230 4R P75 { AT E9ES Table 82 X3 7|5 R AW+ F= AAst=
A 5 o #A 88 7hedt a3 ol s He UEdE Aot 989l HI1F H32 BlA
Fote AALRI2 A AL, 518 E7Fs Bl 3 0] High®} Seriouso] sjgste, FAH 2 7
4 4Ed Ad8YY HANAS G FH F2 4/5eold. A A2l HI 9 H3F
& Fgol 123991 B¢ AAE |3, 45 AAde7ls AL CH A7 s o2 AL, 4
AU FAGA 52 F7Heted AHSR SAd 5 FXHIsAYTEAELE 24 d
Z2& BAT S A 990z 13T 4= . 514 ESH gl A 3 40| High B+ Seriouso| ¥ 9FA
ot 4/5520 A4S SAT Sl Yoz glad diF o] 123890 A a0l EAT FLof

Table 7. Priority of mitigation measures
Priority Mitigation measures Description

1 Elimination Eliminate hazards by selecting a design or material alternative.

Consider design changes that reduce the severity and/or the probability of the mishap potential

2 Reduction caused by the hazard(s).
. . ) Apply engineered features or devices to reduce the severity
3 Engineering device or the probability of the mishap.
4 Warnin Include detection and warning systems to alert personnel to the presence of a hazardous condition
9 or occurrence of a hazardous event.
5 Sign Signage includes placards, labels, signs, and other visual graphics.

Procedures and training should include appropriate warnings and cautions

Table 8. Example of SCF and SClI

Mitigation measures

Function
Details
H1 A C X 4 Alarm device
H2 B, C XY 2 Redundancy design A C X, Z
H3 c z 5 Warning label

Table 9. Example of critical level

Hazard Function

D, F
D=36, X =29,
H5 EF X, Y 7 2 14 E=35, Z=21,
F=29 Y=14

H6 D, E z 7 3 21

40 2025; 8(1); pp. 36-42 Journal of the KNST
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L Table 69 EZYAE 7|50z 7+ Q09 EZFHAL Alof, &A] /7| & =9 MY, B 59 11
A g FFeoto] 714 P75 9 AW M 7l6& A osto] #A HESAE & +AHEL
TRAES Aget 7159 HAgS &Astqit
A& &0}, Table 93} Zo] 9] 22 #AL & AFaQ BAS ] AR SA9 AL I
29 37 A1 89 A gs gelgtth 7+ & Adste] A A&, D-FMEA, FMECA, A+ 4
AA 2Rl fFst= 7158 FAAREY da2a FE  HAARNI SEEIA AEE7 23 55 HESH
GAtstd, 7+ 7159 AW &2 D(36%), E(35F), 13719 YA 8RS =&kt 11 7 9l el
F29d) €A 7F H1, +AAE9 XY & X(29 o] YA E H7ISH A¥= High & 270, Serious
), 2(14), Y(143) M2 2&E o 9714 &4 $E 27, Medium 2 67, Low & 37|12 EF
Ae A 29 AdHQl 7E JA5+E AA A = lch. Table 102 1P Q0 £A 07 A &
U, H g sigets HdS 28715 D AP ©] High ¥ Serious©] siFst= AL AZ AT
AEOR AT 4 QU ZHEA, A7 R AGTLEE AY ZEA A
et g7 5L g A 42F0] “Serious”’ O] HA] ot
3. A9 Aod f3o] “4E7q] dfidst= AFLATL A

AE “HY” 7502 AAHEHAJT B ALY 7=
=4 BAAAS Jgos AAATE B AW 9 F2 FHE QAN AYTHEOR £F
s 2 A4y =9
oA FAAARE QHAAW 00 SEGES AR 9Pol 2/3590 AFHE el 37
Fx o ¥acle Fig 2 W Fig. 39 2ol 7157 74
Ausgt.  E271Eom AW 4EL ARnAT.

r& .

N o

Table 10. Results of hazard analysis

Mitigation measures
Hazard Function

Type Details

Poor battery storage Power Battery 5 3 (155) Rank 4 -
Unintended fuze arming Detect|on/|gn|t|on, SafeSArm device, 7 3 21 Rank 2 _
explosion Warhead (H)
Noise introduced when the connector Explosion, Warhead, 20
S T : . 5 4 Rank 3 -
containing the ignition circuit is disconnected propulsion Propulsion system (H)
No interruption between the electrlcaI. initiator Detectlon/lgnltlon, SafeSArm device - 7 > 14 Rank 3 _
and the subsequent pyrotechnic protection (S)
45 45
40 40
4 4
35 35
35 35
30 30
2 2
20 20
20 20
15 15
10 10
5 5
0 0
Dlete_ctﬁon/ Explosion Propulsion Protection SafeS&Arm device Warhead Propulsion system
gnition
Fig. 2. Critical level of functions Fig. 3. Critical level of items
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