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Abstract The purpose of this study was to propose an effective methodology of DQMS assessment
especially for the battleship building system by analyzing accumulated DQMS non-conformities from
auditor for years. The number and type of non-conformities included 88 DQMS assessment clauses.
Considering the frequency of non-conformity, criticality, and association with characteristics of the
battleship building environment, a formula named 'Impact Index' was established and applied to evaluate
the impact of individual assessment clauses. All clauses were sorted in descending order of its score and
graded into four groups that included essential, selective, reference, and low priority. Eighty-eight DQMS
assessment clauses were classified into 10 essential, 18 selective, 27 reference, and 33 low priority
groups. Each group account for 50.2%, 37.7%, 12.1%, 0% of entire impact index, respectively. An average
impact index per one assessment of each four groups is 5.0, 2.1, 0.5, 0.0 respectively. This study found
that the relation and impact of each assessment clauses differed depending on characteristics of weapon
systems. Thus, developing strategy is required based on concrete data analysis and reference to carry out
DQMS assessment effectively with a limited resources.
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Table 1. 4th level of Assessment Clauses Combined
into Upper Level of Clauses

No. Clause

1 7.1.5.1 General

2 7.1.5.2 Measurement traceability

3 7.1.5.3 Independent experiment

4 7.5.3.1

5 7.5.3.2

6 8.1.3.1 Requirement identification

7 8.1.3.2 Requirement management

8 8.1.3.3 Requirement check

9 8.1.3.4 Maintain requirement material

10 8.2.3.1

11 8.2.3.2

12 8.4.2.1 Verification of process, product and service provided

from outside

13 8.5.1.1 Manufacturing process review

14 8.5.1.2 Management of special process

15 8.5.1.3 Work guideline

16 8.5.1.4 Process management for software insertion

17 8.5.1.5 Preservation and conservation

18 8.5.3.1 Government supply items

19 8.5.4.1 Storage and stocks

20 8.5.4.2 Management of shelf life items

21 8.5.4.3 Bagging and tagging

22 8.5.5.1 Handling of user complain and quality information

23 9.2.2.1 Requirement of internal auditor
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Where, N denotes impact index, a denotes the
no. of major nonconformities, b denote the no.
of minor nonconformities, ¢ denotes the no. of

monitoring items and d is 2.
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Table 2. Non-conformity Status

Year
Non 15 16 17 18| ‘19 20| Sum.
-conformity

A Co., 0 0 0 0 0 0 0

HAz47) ol I =0 [o) B Co., 0 0 0 0 0 0 0

3. =44 R BUh BE N High | CCo. | 0] 0] 0] 0] 0] 0] o

D Co., 3 0 0 0 - - 3

3.1 BMxIE ECo. | -| - - -["1[ 1] 2
A Co., 4 5 5 6 5 1 26

A2o] 713t v} 2ol 2 6\t 571 Y dEY BCo, | 5| 6] 8| 11| 5] 1] 36

- - = Mid C Co., 4 4 8 6 9 10| 41
A F 4571 Y ARAGS o E AAIRE JREE D Co ol o T ol ol - T -1 18
BE A5 5 FABBAA B7MolA F 247719 B4 ECo. | -| -| -| -] 16| 2| 18
Aol AR SR 57, ARAT 1392 12 N s S I S
I WA 1037102 Axd, AZRAAE A E8d Low | CCo, | 1| 6] 5] 2| 7] 9] 30
%2 Table 20 Ueigich o] W, 2432 High, S B e L
ARATL Medium, TEARFS Low= H7]|5+9ch Summary 26| 44| 43| 36| 64| 34| 247

Table 3. Essential and Selectable Assessment Group

Non-conformit KDS Impact Rate

Group No. Clause High Mid Zow Addition Inlcjiex (%)

1 8.5.1 Control of production and service provision - 10 6 (0] 15 6.8

2 8.5.4 Preservation - 9 5 [0) 13.5 6.2

3 7.1.5 Monitoring and measuring resources 1 5 5 (6] 11.5 5.3

4 7.2 Competence - 10 3 - 11.5 53

5 8.1.3 Management for technical requirement - 7 4 (0] 11 5.0

Essen. 6 9.1.2 Customer satisfaction 1 7 4 - 11 5.0

7 7.5.2 Creating and update - 8 3 - 9.5 43

8 9.3.1 General 1 6 3 - 9.5 4.3

9 9.1.3 Analysis and evaluation - 6 6 - 9 4.1

10 4.4 Quality management system and its processes 1 6 1 - 8.5 3.9

Sub-total 4 74 40 4 110 50.2

11 10.2 Nonconformity and corrective action 7 2 - 8 3.7

12 8.4.1 General - 6 2 - 7 3.2

13 8.1.4 Prevention of fake or falsification - 2 4 [0) 6 2.7

14 9.2 Internal audit - 5 1 - 5.5 2.5

15 5.4 Ethical Management - 2 2 (0] 5 2.3

16 8.4.2 Type and extent of control - 1 4 0 5 2.3

17 8.5.3 Property belongings'to customers or external B 2 2 o 5 23

providers

18 7.2.1 Training - 1 4 O 5 2.3

19 6.1 Actions to address risks and opportunities - 4 1 - 4.5 2.1

Select. 20 8.5.5 Post-delivery activities - 1 3 O 4.5 2.1
21 10.3 Continual improvement 1 2 1 - 4.5 2.1

22 6.2 Quality objectives and planning to achieve them - 2 3 - 3.5 1.6

23 7.5.3 Control of documented information - 3 1 - 3.5 1.6

24 8.1.1 Acceptance criteria for product and process - 1 1 O 3.5 1.6

25 4.1 Understanding the organization and its context - 2 2 - 3 1.4

26 7.1.4 Environment for the operation of processes - 2 2 - 3 1.4

27 8.1 Operational planning and control - 2 2 - 3 1.4

28 8.3.4 Design and development control - 3 - - 3 1.4

Sub-total 1 18 37 7 82.5 37.7
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Table 4. Reference Group

Grou No Clause Non-conformity KDS Impact Rate
P ) © High | Mid Low Addition Index (%)
1 4.4.4 Outsourcing process - - 1 O 2.5 1.1
2 7.5.1 General - 2 1 - 2.5 1.1
3 8.2.3 Review of the requi.rements for product and _ 2 1 _ 25 11
services
4 5.3 Organization roles, responsibilities and authorities - - 4 - 2 0.9
5 8.3.6 Design and development changes . 2 B - 2 0.9
6 8.7 Control of non-conforming outputs - 1 2 - 2 0.9
7 7.1.6 Organizational knowledge - 1 1 - 1.5 0.7
8 7.4 Communication - 1 1 - 1.5 0.7
9 8.5.2 Identification and traceability - 1 1 - 1.5 0.7
10 9.3.3 Management review outputs - 1 1 - 1.5 0.7
1 4.2 Understanding the needs and expectations of the _ 1 _ _ 1 0.4
interested parties )
12 5.1.1 General - - 2 - 1 0.4
13 5.2 Policy - 1 - - 1 0.4
Refer. 14 6.3 Planning of changes - 1 - - 1 0.4
15 8.2.2 Determining the requ'irements for products and B 1 B B 1 0.4
services
16 8.3.2 Design and development planning - - 2 - 1 0.4
17 8.3.5 Design and development outputs - 1 - - 1 0.4
18 8.4.3 Information for external providers - 1 - - 1 0.4
19 8.6 Release of products and services . 1 B = 1 0.4
20 9.3.2 Management review inputs - 1 - 1 0.4
21 10.1 General - 1 - 1 0.4
22 7.1.3 Infrastructure - - 1 - 0.5 0.2
23 7.3 Awareness - 1 - 0.5 0.2
24 7.5 Control of documented information - - 1 - 0.5 0.2
25 8.2 Requirements for products and services = = 1 B 0.5 0.2
26 8.5 Production and service provision - - 1 - 0.5 0.2
27 9.3 Management review - - 1 - 0.5 0.2
Sub-total 20 23 1 33.5 12.1
Table 5. Non-applicable Group
Group No. Clause No. Clause
1 4.3 Determining the scope of the quality 18 9.1.1 General
2 4.4.3 Quality manual 19 7.1 Resources
3 5.1 Leadership and commitment 20 7.1.1 General
4 5.1.2 Customer focus 21 7.1.2 People
5 5.2.1 Establishing the quality policy 22 4.4.1
6 5.2.2 Communicating the quality policy 23 4.4.2
7 8.1.2 Quality assurance plan 24 6.1.1
8 8.2.1 Customer communication 25 6.1.2
Pr%g‘:i]ty 9 8.2.4 Changes to requirements for products and services 26 6.2.1
10 8.3 Design and development of products and services 27 6.2.1
11 8.3.1 General 28 8.7.1
12 8.3.3 Design and development inputs 29 8.7.2
13 8.4 Control of externally provided processes, products and services 30 9.2.1
14 8.5.6 Control of changes 31 9.2.2
15 8.7.3 Faulty product management 32 10.2.1
16 9.1 Monitoring, measurement, analysis and evaluation 33 10.2.2
17 10.3.1 Improvement of manufacture process -
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Table 6. Impact Analysis per Each Clauses in Four
Different Groups

Group cli(;éso f[A] Iggepj[cél Ratio(9 &I[?clign[)é)/a/i]t
Essential 10 110 50.2 5.0
Selective 18 82.5 37.7 2.1
Reference 27 33.5 12.1 0.5

Low Priority 33 - - 0.0

Summary 88 226 100 -
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Table 7. Impact Analysis of Seven Different Contents

Chapter 4 5 6 7 8 9 10
les;e:[fA] 4143 |2]l2|l7]:
Iﬁﬁii‘ﬁ; 15 9 | 9 | 49 |905]| 38 | 135
Ratio 67 | 40 | 40 | 217 | 404 | 17 | 6
e o | 375|225 | 3 | 408 | 411|543 45
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Sdlective
Reference

Low Priority

1 2 3 4 5

mpact Index

Fig. 3. Bar Graph of Impact Index in Average by
Assessment Groups
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Table 8. Proposal of DQMS Assessment Standard for
Battleship Building System

Group No. of Clause
4.4 7.1.5 7.2 7.5.2 8.1.3
Essential
8.5.1 8.5.4 9.1.2 9.13 9.3.1
4.1 5.4 6.1 6.2 7.1.4
7.2.1 7.5.3 8.1 8.1.1 8.1.4
Selective
8.3.4 8.4.1 8.4.2 8.5.3 8.5.5
9.2 10.2 10.3
4.2 4.4.4 5.1.1 5.2 5.3
6.3 7.1.3 7.1.6 7.3 7.4
7.5 7.5.1 8.2 8.2.2 823
Reference
8.3.2 8.3.5 8.3.6 8.4.3 8.5
8.5.2 8.6 8.7 9.3 9.3.2
9.3.3 10.1
4.3 4.4.1 4.4.2 443 5.1
5.1.2 5.2.1 5.2.2 6.1.1 6.1.2
6.2.1 6.2.2 7.1 7.1.1 7.1.2
Low Priority | 8.1.2 8.2.1 8.2.4 83 8.3.1
8.3.3 8.4 8.5.6 8.7.1 8.7.2
8.7.3 9.1 9.1.1 9.2.1 9.2.2
10.2.1 10.2.2 10.3.1
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Table 9. Non-conformities Grouping on Proposal of
DQMS Assessment Standard

Group High Mid. Low [Sub. tota R(a%t];o
Essential - 3 3 6 50
Selective - 2 1 3 25
Reference - 2 3 25

Low Priority - - - - 0

Total - 6 6 12 100

AA AAARY 5 50%7F DSBILLE, 25%7 A9
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