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ABSTRACT

Purpose: The purpose of this study is to identify key performance evaluation items and factors that are effec—
tive and practical for project management of defense standard standard improvement projects, and to develop
a quantitative performance evaluation model.

Methods: For the development of a performance evaluation model for defense standard improvement projects,
we analyzed past major project performance and derived evaluation items and factors. To increase the ob—
jectivity and efficiency of project evaluation, we developed an evaluation index that enables relative evaluation
of evaluation targets, and calculated the main importance of evaluation items using the Analytic Hierarchy
Process (AHP) method based on the main opinions of expert groups.

Results: The study resulted in the identification of main performance items for defense standard improvement
projects, which were classified into defense standard conformity review performance and defense standard
improvement performance items. We also simplified the evaluation model by integrating various evaluation
items into similar evaluation factors. Additionally, we developed a quantitative evaluation index that enables
relative evaluation of the targets and verified the objectivity and validity of the suggested performance evalua-
tion model by reevaluating it using performance data from past commissioned professional institutions
Conclusion: Developing a quantitative evaluation model for defense standard improvement projects is expected
to provide a means of measuring the effectiveness of the project, and to be used as a tool to determine

the appropriateness and effectiveness of medium and long-term project plans.
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Table 1. Results of technology change for defense standards improvement project 2016~2021

Factor Defense standards Drawing, QAR

Target 1,820 361,332
Technology changes 691 199,453

Ratio(%) 38 55.2
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Table 2. Defense Standards Conformity Review ltems

No. Conformity Review Items

1 Possibility of conversion between civilian standards and performance based standards.

9 Whether to convert or abolish cited standards.
(Defense Standards, Korean Industrial Standards(KS), and MIL Standards)

3 Possibility of abolishing defense standards for items whose applicable equipment is obsolete or
whose procurement performance is non-existent.

A Whether to modify inventory numbers, format, material, inspection items, and quality assurance
matters.

5 Identifying customer complaints and improvement requests from production companies.

6 Whether to discontinue parts and use substitute products.

7 Considering economic feasibility and practicality of requirements for the use of environmentally
regulated substances, national policies, laws, and guidelines.

8 Whether to disclose defense standards.
(reviewing the disclosure of confidential information)

9 Researching and analyzing recent changes in relevant technology.
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Table 3. Configuration control technology change items

No. Technology change items Code Selection criteria
. Cost reduction, Value engineering, Localization of
Product improvement / . . o
1 S . C parts, Replacement of discontinued parts, Application
localization of substitute parts .
of substitute parts, etc.
2 Production schedule P Prevention of production schedule disruptions, etc.
Resolution of quality defects, Removal of defects, elimination of hazardous
3 . . Q .. L . .
improvement of operability conditions, elimination of interference and conflict, etc.
A Reliability, durability, operational R Improvement of reliability, durability, stability and user
convenience convenience, etc.
. Improvement of interoperability, error correction,
5 Interoperability D P .. P . Y
addition of requirements, etc.
6 Maintainability M Improvement of maintainability, error correction, etc.
Improvement of design and
7 development regarding insufficient A Complement of deficient conditions in ROC,
matters, and enhancement of mass specifications and performance requirements, etc.
production capability.
. . Error in operator, error in decoding technical data,
Production equipment and . . .
8 S delay in procurement of parts, error in production
processes
process, etc.
Realization and Reflecting differences between physical products and
9 modification/supplementation T drawings, modernization and rationalization of testing
of specification data and inspection equipment, etc.
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Performance evaluation factors
For improvement of defense standards

AS-I15(9 factors) To-BE(7 factors) AS-15(9 factors) To-BE(5 factors)

Evaluation factors for conformity review
of defense standards

Conformity Review Hems(Mo. 1) Conformity Review Hems(Mo. 1, 9) ‘ Technology change iterns(No. 1) + ------- + Technology change items(No. 1) ‘
‘ Conformity Review HemsNo. 2) Conformity Review IlemsNo. 2) ‘ ‘ Technology change iterns(No. 2) ‘ ‘/‘* Technology change iterns(No. 3) ‘
‘ Conformity Review Hems(MNo. 3) Conformity Review temsiNo. 3) ‘ ‘ Technology change items(No, Technology change iterns(No. 4, 5, 6) ‘
‘ Conformity Review femsMMo. 4) Conformity Review IemsiNo. 4) ‘ ‘ Technology change iemsMo Technology change ftemsMNo. 7) ‘
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Figure 1. Defense Standards Conformity Review and Definition of Performance Evaluation Factors for Improving
Defense Standards
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Table 4. Evaluation items and criteria for the review and assessment of the conformity and improvement

projects for defense standards.

Factors

Evaluation items

Evaluation criteria

The results of
the review of
the conformity
of
defense
standards.

Research on the latest technology and
Review of transition to civilian standards

Reviewing the Transition and Abolition
of Citation Standards

Reviewing the Abolition of Defense Standards

Whether to modify inventory numbers, format, material,
inspection items, and quality assurance matters

Customer complaints and Improvement
request from production companies

Review of the use of environmentally regulated
substances and replacement parts for discontinued
items.

Whether to disclose defense standards

Current Year
Conformity Review Performance
Index

Past Conformity Review
Performance Index

The results of
the review of
improvement
for defense
standards
(Technology
change code)

Product improvement /
localization of substitute parts (C)

Resolution of quality defects,
improvement of operability (Q1~Q6)

Reliability, maintainability and interoperability
improvement (D1~D3, M1~M2, R1~R8)

Development/design, mass production capability,
production facilities and process improvement
(A1~Al1, A13~A18, A20~A28, S1~S6)

Realization and modification/supplementation
of specifications data (T1~T8 / Excluding T6)

Current Year Defense Standard
Improvement Performance Index

Past Defense Standard
Improvement Performance Index

Table 5. The performance index calculation standards for the conformity and improvement of defense standards

Factors

Conformity Review Performance Index of

Defense Standard

Improvement Performance Index of Defense

Standard
G ¢
b _‘7
Current Year i d.
Performance | ¢ : (CurrentYear) Number of conformity review J

¢t (CurrentYear) Number of technical change

Index performance review performance
b, : (CurrentYear) Total number Of. technical d; : (CurrentYear) Total number of technical data
data for conformity J
5o o
i=1Yi j=1 k;
Past x; : (Past) Accumulated number of conformity P (Past) Accumulated number of technical
Performance review performance in the i-th past change review performance in the j-th
Index y; + (Past) Accumulated number of technical data past

i : Past conformity review performance year

reviewed for conformity in the i-th | ¥
Past

; + (Past) Accumulated number of technical data
in the j-th past
j : Past technical change review performance year
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Performance Evaluation Model for
Defense Standardization Improvement Projects

Level 1 Corformity Review Performance of Improvement Performance of
Defense Standard

Defense Standard

Research on the latest technology and Produd improvement
review of transition to civilian standards localization of substitute parts (C1~C5)

Reviewing the transition and ‘ Resalution of qually defeds, improvement ‘

abolition of citation standards of operabiity (Q1~06)

‘ Reliability, maintainability and interoperability ‘

Reviewing the abolition of defense standards improvement (R1~R8, D1~D3, M1~Mz2)

Development/design, mass produdion capability,
production equipment and process improvement
(A1~A11, A20~A27, A13~A18 A28 51-~56)

Whether to modify inventory number, format, material, ‘

Level 2 inspection items, and quality assurance matters

Customer complaints and improvement Realization and modification/supplementation
request from production companies of spedfications data (T1~Tg)

Review of the use of environmentally regulated
Substances and replacement parts for discontinued items

—‘ Whether to disclose defense standards ‘

Figure 2. Hierarchical Model for Performance Evaluation of Defense Standardization Improvement Projects
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Table 6. Measurement and allocation of importance by major evaluation item(draft)

Level 1 Level 2
Pactors Importance | Points Pactors Importance(B) | Points(C) Stsir;??gdé;e)d
CR | @ (CR) (AxB) | Soorne
(“C” round off)
Research on the latest technology and 0.052 96 3
review of transition to civilian standards (0.00) '
Whether to convert or 0.187 9.35 9
abolish cited standards (0.00) '
Reviewing the Abolition of 0.073 365 A
Defense Standards (0.00) ’
Defense Whether to modify inventory numbers,
Standard L . 0.144
. 0.500 format, material, inspection items, and 7.2 7
Conformity 50 . (0.00)
. (0.02) quality assurance matters
Review
Performance Customer complaints and Improvement 0.321
. . 16.05 16
request from production companies (0.00)
Review of the use of environmentally
0.16
regulated substances and replacement 8 8
i | . (0.00)
Parts for discontinued items.
Whether to disclose defense standards 0.064 3.2 3
(0.00)
Product improvement / 0.091 155 5
localization of substitute parts (0.00) '
Resolution of quality defects, 0.33 165 16
improvement of operability (0.00) ’
Defense . . .
Improvement | (0.03) P Y :
Performance Improvement of development/design,
. o . 0.154
mass production capability, production (0.00) 7.7 8
equipment and process )
Realization and modification/ 0.248 124 12
supplementation of specification data (0.00) ’

\a
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Table 7. Adjustment of evaluation weightings for each item

Evaluation items

Evaluation weightings

Factors Before After adjustment Before .After
adjustment
Research on the latest technology
and review of transition to civilian 3
standards Research on the latest technology
and review of transition to civilian
Reviewing the Abolition of standards, Review of the abolition 4 10
Defense Standards and disclosure of defense
standards
Whether to disclose defense 3
standards
Defense Whether to convert or - 9 9
Standard abolish cited standards
Conformity
Review Whether to modify inventory
Performance numbers, format, material,
(50 points) inspection items, and quality . 7 7
assurance matters
Customer complaints and
Improvement request from — 16 16
production companies
Review of the use of
environmentally regulated - 3 8
substances and replacement
Parts for discontinued items.
Product improvement /
localization of substitute parts Development/design, mass o
production capability, production
Improvement of facility and process improvement, 12
development/design, mass product improvement/replacement,
production capability, production localization of parts 8
Defense equipment and process
Standard
Improvement Resolution of quality defects, - 16 16
Performance improvement of operability
(50 points)
Reliability, Mamt:.i{nablhty, - 9 10
Interoperability
Realization and modification/
supplementation of specification — 12 12

data




196 J Korean Soc Qual Manag Vol. 51, No. 2: 185-202, June 2023

[

Nk 7k o] At eidS Fs] A8 HA Eat el FelsiglE e AAARE §

3 oAtk 7t B89 An= it A3 AEAIH20219)9] V)=

A5 g 3,382710H, 7w A 4,650tk = tA JHAAd #H2016~20219) 9] 7=Aks = 93,290

2, 7194 A5 456,2257 Ik A A ARG A 0] 2021 AmRE EAshE 21 1 Mo 9

AtQdell Z3FE o] 9IA] ekok] WEoltt. s AnES /e B g3} A5l ti§)ste] =S Table 83%
o}

i)

=

WEE ) AR AFE AVRE DA A3 BAPRAAE HWNE 24 F 05T ADAE,
A % Al AEO.912)7F FHHA ARG AE AR QU8 R 5/ HIHATT) 0] ThE
ur} ) AEH,

o Hl
OD:
41
s m

Table 8. Calculation of performance index by evaluation item (Past)

Number of | Number of Performance
Factor Evaluation items technical technical Index
data (A) change (B) (B/A)
Research on the latest technology and
review of transition to civilian standards, Review
of the abolition and disclosure of defense 3,086 0.912
standards
Defense Whether to convert or 1,427 0.422
abolish cited standards
Standard
Conformity Whether to modify inventory numbers, 3389
Review format, material, inspection items, and ’ 76 0.022
Performance quality assurance matters
(2021) .
Customer complaints and Improvement
. . 49 0.014
request from production companies
Review of the use of environmentally
regulated substances and replacement 13 0.003
Parts for discontinued items.
Development/design, mass production capability,
production equipment and process improvement,
. o 110 0.001
product improvement/replacement, localization
Defense of parts
Standard Resolution of quality defects
Improvement improvement of operability 93,290 338 0.004
Performance
(2016~2021) | Reliability, Maintainability, Interoperability 10,563 0.113
Reahzatlgn and mod?f}cat}on/ 445,214 4779
supplementation of specification data
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Table 9. Calculation of performance index by evaluation item (Current year)

Number of Number of Performance
Factor Evaluation items technical data technical Index
(A) change (B) (B/A)
Research on the latest technology and
review of tran.s%tion to ci\./ilian standards, Review 3,086 0.912
of the abolition and disclosure of defense
standards
Whether to convert or
. . 1,42 0.422
abolish cited standards 7
Defense
Standarq Whether to modify inventory numbers,
Confo.rmlty format, material, inspection items, and 3,382 76 0.022
Review quality assurance matters
Performance
Customer complaints and Improvement
. . 49 0.014
request from production companies
Review of the use of environmentally
regulated substances and replacement 13 0.003
Parts for discontinued items.
Development/design, mass production
capability, p.roduction equipment and process 1 0.00004
improvement, product
improvement/replacement, localization of parts
Defense Resolution of quality defects
Standard improvement of operability 5 0.00022
22,620
Improvement
Performance
Reliability, Maintainability, Interoperability 3,298 0.145

Realization and modification/

supplementation of specification data 53,047 2.345

T WA AAES Sfel Bl Al B IS v AP shd Table 103} o] vkl 4= Stk
A St A AEART] it FEAFE 1.00, 5HrA N3] Het FFAGE 0.892 AT
AEE T T Ut A9 AEAS A7 1.009) ol dd AekETE 2021 AbERte] EA48)
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Table 10. Calculation of final performance index by evaluation item

Current
. Past year's performanc
.. Evaluation .
Factor Evaluation items weightings performance | performan e index
ghtme index (A) ce index (B/A)
B)
Research on the latest technology and
review of transition to civilian standards,
Review of the abolition and disclosure of 10 0.912 0.912 100
defense standards
Defense Whether to convert or 9 0.422 0.422 1.00
abolish cited standards
Standard
Conformity Whether to modify inventory numbers,
Review format, material, inspection items, and 7 0.022 0.022 1.00
Performance quality assurance matters
(50 points) .
Customer complaints apd Improverpent 16 0.014 0.014 1.00
request from production companies
Review of the use of environmentally
regulated substances and replacement 8 0.003 0.003 1.00
Parts for discontinued items.
Development/design, mass production
capability, production facility and process
improvement, product 16 0.001 0.00004 0.03
Defense improvement/replacement, localization of
Standard parts
Improvement Resolution of quality defects
Performance improvement of operability 10 0.004 0.00022 0.06
(50 points)
Reliability, Maintainability, Interoperability 12 0.048 0.14500 3.01
Reahzatlgn and mOdvlf'lcat'lOH/ 12 4779 934500 0.49
supplementation of specification data
A% B AAASE Table 119] B4 7714 0 &S 2 8510] A4 A5 Sach B4 72k 2 o
2 AFEE7IEY] AT OE ds #%6}01 478 TR ® vl om, 1014 100%, 1719 ~ 0.6°1% 80%,

Table 11. Percentage rating by performance index

Performance Less than 1 Less than 0.6
1 or more Less than 0.2
Index 0.6 or more 0.2 or more
Rating rate 100% 80% 60% 40%

e HF A A g me B v U S ek met eEE i dt w3te] Table 1294 2o At
Z
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St A3 29.6K 02 1008 W 71F 79.609] S A& 5 At
A2 W) D AAAE A7) Sla WA A AaE Aglel) e AFse] AR o
& A3, A AQinele] 494 BRIN WA ol Adaithe oA FAT 4 A

Table 12. Evaluation results using performance evaluation model

L Evaluation | perform- rating Evaluation
Factor Evaluation items s .
weightings | ance index rate results
Research on the latest technology and
review of transition to civilian standards
. .. . ’ 10 1.00 1.00 10
Review of the abolition and disclosure of
defense standards
Whgther .to convert or 9 100 1.00 9
Defense abolish cited standards
Standar.d Whether to modify inventory numbers,
Confo.rrmty format, material, inspection items, and 7 1.00 1.00 7
Review quality assurance matters
Performance :
(50 points) Customer complaints and Improvement 16 1.00 1.00 16
request from production companies ) ’
Review of the use of environmentally
regulated substances and replacement 8 1.00 1.00 8
Parts for discontinued items.
Total 50 50
Development/design, mass production
capability, production equipment and process
improvement, product 16 0.03 0.40 6.4
improvement/replacement, localization of
Defense parts
Standard
Resoluti f li f
Improvement esolution of quality defects, 10 0.06 0.40 4
improvement of operability
Performance
(50 points) Reliability, Maintainability, Interoperability 12 3.01 1.00 12
Realizatign and mod.if.icat.ion/ 12 0.49 0.60 79
supplementation of specification data
Total 50 29.6

J
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