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A study on the quantitative risk grade assessment of initial
mass production for weapon systems
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ABSTRACT

Purpose: The purpose of this paper is to study quantitative risk grade assessment for objective government
quality assurance activities based on risk management in initial mass production for weapon systems.
Methods: The Defense quality management regulations and foreign risk assessment documents are referred
to analyze problems performing quality assurance actives. The failure rate data, maintainability and cost of
products have been studied to quantify the risk Likelihood and impact. The analyzed data were classified
as risk grade assessment through K-means Cluster Analysis method.

Results: Results show that a proposed method can objectively evaluate risk grade. The analyzed results are
clustered into three levels such as high, middle and low. Two products are allocated high, eleven low and
seven middle.

Conclusion: In this paper, quantitative risk grade assessment methods were presented by analyzing risk ratings
based on objective data. The findings showed that the methods would be effective for initial mass production
for weapon systems.
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7V Ang Sl A¥eus wRdth AR% e e e B vhe A B o] mX= FE(AIel
wet oL, g, AP R Rt
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133]9)(Risk avoidance)® -Eate] 9193 Agjsly] 913 FHART &5 Weks
Technology and Quality(DTAQ) 2017)
Table 1. Risk evaluation

Classification | Level Description
5 Highly likely
4 Near certainty

Risk .
Likelihood 5 fikely

2 Low likelihood
1 Not likely
5 Critical impact(result) on customer safety(i. e. death) or capacity of military supplies
4 Fairly substantial impact(result) on user safety (serious injury) or capacity of military supplies

Risk Impact 3 Partial impact(result) on capacity of military supplies
2 Impact(result) on additional capacity of military supplies
1 Impact(result) on the use and capacity of military supplies

Table 2. Risk assessment matrix

POOYISYI[ SRy
— DN W

Risk impact
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Table 3. Survey for risk assessment
Survey . . .
Question Options Responses(Ratio%)
Num
Have you noticed any Very low 1(0.9)
differences betwegn Low 9(8.8)
the results of the risk
8 assessment analyzed Moderate 41(40.1)
by another researcher -
and the results of your High 43(42.1)
own risk assessment? Very high 8(7.8)
Very low 1(0.9)
Do you think it is neces— Low 3(2.9)
lish ob—
g | s to establish ob Moderate 21(20.5)
jective criteria in the risk
assessment process? High 38(37.2)
Very high 39(38.2)
No need 7(4.5)
What do you think it | Category(contract, product and process character- 15(9.7)
should be added or re- istics, quality management system operation) '
ised in the Def . .
15 vise . 1 the velense A quantitative standard for risk assessment 76(49.3)
Quality Management
regulations? The scope of quality assurance activities based on 53(34.4)
(multiple choices) risk assessment ’
Others(proposed) 3(1.9)
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Table 4. Sequence to calculating risk likelihood
Sequence Description
1 Convert the MTBF of the weapon system to a failure rate.
2 Determine the allocation rate from the failure rate for the sub—components.
3 Convert the failure rate of sub-components to MTBEF.
4 Convert the MTBF to the number of failures per year with system operating time.
5 Calculate the data distributions from the number of failures.
6 Cluster from data distributions.
7 Determine risk grade from clusters.
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Table 5. Risk likelihood and impact

No. Product Risk likelihood Risk impact
1 2400000 10.23364486 7.29575
2 A 000,400 9.144050104 5.829006
3 AOOA 0.918046531 0.695072
4 TOO0RSO0OMNE 1.250535332 0.998841
5 AFHZOOAANE 3.310657596 1.201525
6 FAH00H9ETHY 1.244318182 0.639021
7 AOOA1EA] 0.418158385 0.087076
8 A OOHA 0.900215805 0.355646
9 OOSFAEHA 0.114781378 0.066023
10 AHAOOA=HA 0.477566374 0.053758
11 OOAZEZAANE 2.635379061 0.579596
12 HOOFAAZA 0.877931449 0.131762
13 HOOAZA] 0.852057193 0.094272
14 AZEOQOYZHA 0.18318312 0.353561
15 FOOHNZAAE 2.063118229 0.726098
16 ZHOOxHA 0.10620499 0.468684
17 HOOANE 0.557724958 1.466744
18 2912 OO 0.090727059 0.185634
19 WEOOEAOO0 0.281533804 0.014812

20 FOORFEO0 0.894230769 0.028397
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Table 8. Risk grade assessment

No. Product Risk rankingRisk rankingl No. Product Risk rankingRisk ranking
1 A400000 1 H 11 OOAZEFA A E 5 M
2 000,400 2 H 12 HOOFHAAGA 3 L
3 AOOA 4 M 13 HOOAIEA] 3 L
4 FOORZOOHNE 4 M 14 AZEQOYZEHA 3 L
5 AFEZOOAAE 5 M 15 | BOOANIAANE 4 M
6 FHOO0Y TR 4 M 16 FH00xHA 3 L
7 AOOAZA] 3 L 17 FOOAME 4 M
8 2] OO HA 3 L 18 2912 OO 3 L
9 OOSFAZHA| 3 L 19 WHAOOZAOO 3 L
10 AHHOOAZ=HA 3 L 20 FOORFE00 3 L

Risk grade assesemnt distributions

Risk grade
1o sssesment
1

8

THE4ES
bow

Risk Likelihood

Risk Impact

Figure 1. Risk grade assessment distributions
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