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ABSTRACT

Purpose: The primary objective of this case study is to establish a COQ(Cost of Quality) management system
for power generation industries. Key topics of this study include collecting COQ elements, their classifications,
COQ computation formula, and determining COQ improvement projects.

Results: A comprehensive set of COQ elements have been isolated for electric power generation companies.
The COQ elements were classified in such a way that they could be managed according to the PAF model
as well as the SIPOC diagram. This study showed that a systematic approach could be established for monitor—
ing the COQ elements and using them in the process of improving quality competitiveness.

Methods: The PAF(Prevention—Appraisal-Failure) model has been employed in the process of collecting COQ
elements for a power generation company. All the cost of quality elements were first examined through an
extensive review of articles and books in the field of quality. The cost elements were then refined and aug-—
mented by conducting a comparative study with international standards. The COQ elements have been verified
by a group of quality managers and classified according to both the PAF model and the SIPOC diagram for
better understanding in the entire organization. An improvement strategy has been also proposed by using
a typical COQ level of power generation companies.

Conclusion: The conventional PAF model was used in establishing a COQ management system for
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power generation industries. This case study illustrates the procedure about identification, classi—
fication and computation of quality costs, including selection of improvement projects. The system
can be used not only for observing the current state of cost elements related to quality, but also
for planning an improvement strategy using the ratio of cost classification.

Key Words: Quality Cost, Quality Management System, Continuous Improvement
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Table 2. BS 6143: Part 1, Process—Cost Model Approach

Step Content Description

Step 1 Identify the process to be mapped and its owners

Step 2 Form an improvement team

Step 3 Identify the key activities of the process and map the cost elements

Step 4 | Prepare the cost report using the categories of cost of conformance and cost of non—conformance

Step 5 Develop an improvement plan for reducing the non—conformance costs

Z2 M 2~-HE B o] 9]o] Robison(1997)& & 109AI= Aeojsl & &4 2 ZeldaE A eH, &
ANEL IO R MEYR B, ANIA A4, BA D 5 dAe) 4L AN WES @ ook,
ot oA AAFE ZEA-NE BE AT BT B 4 PEE TAY0E BAT ov] 1ed o

<Table 3>9] 7]%5 o] 3t}

-



Lee et al : A Research on the Development of Quality Cost Management System for Power Industry 717

Table 3. Team’s Problem-Solving Framework using COQ

Step Content Description

Step 1 Gain management’s support and form a cross—functional team

Step 2 Perform problem solving

Step 3 Calculate the failure cost of one occurrence

Step 4 Calculate the total failure cost for a given period

Step 5 Rank problems by failure dollars

Step 6 Select a problem and propose a prevention plan

Step 7 Set a team goal for reducing frequency of occurrence

Step 8 Calculate the ROI(Return on Investment) and pay back period

Step 9 Make a presentation to management

Step 10 Implement solutions, track progress, and repeat the process
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Table 4. Summary of COQ Management Process

No.

BS 6143: Part 1
(1992)

Kim
(2007)

Cho, Kim and Kim
(2009)

Robison

(1997)

Summary

Identify the process

Prepare materials

1 [to be mapped and its = = Review of scope
bp related to COQ P
owners
Gain
Form an improvement management’s
2 team P = Building a team  |support and form a|Forming a team
cross— functional
team
. Perform problem
3 = = Education . P Educate the team
solving
4 |- Data collection related _ _ Financial
to cost accounting analysis
Divide fixed cost and
5 Identify the key variable cost by
L department :
activities of the . Process analysis
— d th Define a COPQ d define COQ
g |Process and map e cqjject COQ elements |element and Calculate the and deline
cost elements . .
computation failure cost of on
7 Define COQ statement| formula occurrence and
total failure cost
3 Prepare the cost Determine cost for a given period
report using the computation method Define computation
—categories of cost of COPQ formula and
conformance and cost|Collect and measure measure COQ
9 Measurement and
of non-conformance |COQ .
Analysis
Identify and
Rank problems by | . . y
10 = = = . prioritize
failure dollars .
improvement tasks
Develop an
. P Select a problem .
improvement plan for Establish
11 . = = and propose a .
reducing the non- . improvement plan
prevention plan
conformance costs
Review of Building a COPQ Building a COQ
12 = computerized Management = management
monitoring methods |System system
Implementing Set a team goal for Implement
COPQ reducing ) p
13 = = improvement
Improvement frequency of .
. projects
Projects occurrence
Calculate the ROI .
Analysis of
14 = = = and payback .
. improvement effect
period
Make a Sharing
15 = = = presentation to improvement
management content
Implement
16 = = = solutions, and Repeat the process

repeat the process
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Figure 1. A Framework for COQ Management System



720 J Korean Soc Qual Manag \ol. 44, No, 4: 713—733, December 2016

ol

ol A A o

L% SIPOC Z&A2~

[e])
oS

A 2

3]

N
ol

Y
ol

o}J
2
0

pud

3l <Figure 1>2]

B T& IRAAE GA )%

%

<Figure 2>¢} 2t}

el
.

@A e

K

w
N
M
do
=
Hn

!

-
ofp
e

T
B

+ FDPM(Function Deployment Process Mapping)

+ COQ collecting result based on ASQ's COQ

8
=]
£

2 5
i =
o
[¥] £
- = .0
2.2 - s
= o g 5
S c o
«t| |£€ £ £ £
Cm mn - = o
v = UJW m “; v
mc |M|“ @ € @ m
c = p
- L] m
g2 |Be by 9 O
@ " w & v 3 - Y
aN| |28 | = & S| | °
F ] E c = -
¢s| |28 g % a E]
85 |85 | £ 5| 84| | &
1
a O 0 V] 2 =l o
v
‘B
c
2 So
= Q
g s | |58
o v] @ 3¢
£ t“ £ mu
t 5& o 6w
S ge a w Cm
] n a
g ¢ L2el,l 3 g L8z
S < ‘5 e g v} Uc
& " wE o o®
o ‘0 a g b £ £E
c =) o c c =
m. © 5 C 1 i ﬁm
o £ Ca e 17 7}
v [ 4s o (a] oo
=] - o ™ s wn
o o o o o o
w [¥5] w w [VE) w
[= = = [= = =
n 7} n n ©n n

Figure 2. The COQ Collecting Process

kL, Aj-2)7]

9

of obH X WS HE

<Figure 2>°l|4] 7]

%3} o)

2 A2 W3 (Function Deployment Process Mapping) %+ Work

ofpy

= 7 AN =

Al
S

A~ B

3
Blueprint 7]%HS& &-83}o] 713

o

5|

Z

3}

g7

H]-8-& <Figure 3>9] W|=xEZH

RIS

Wz

2t 3

=

A=}
CRE

) Z2AA

3
3](ASQ, American Society for Quality)ol|A %<

3

=y
i

a1,

2 el

=4



Lee et al : A Research on the Development of Quality Cost Management System for Power Industry 721

In this cost related to the prevention of
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Figure 3. ASQ’s COQ Collection and Classification System
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COQ Element Before After Increments
Prevention 18 90 72
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Figure 4. Summary of COQ Elements
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Table 6. Setting—up Results of the COQ Output Formula in W Company

COQ | Classification Element Process | Definition of cost Computation Formula
Excess inventory X Average
Exceeding stock days X Stock control
Stock control )
cost of expenses(Won/Ton X daily),
. Purchase | cost wasted by .
mventory (Excess inventory = Current
excess stock . .
management inventory — Appropriate
inventory)
Loss cost of Loss expenses
spontaneous derived from Loss quantity of raw materials
combustion spontaneous by nature ignition(Ton) X Unit
Interna Internal . . . . .
| Operations regarding combustion during | price of materials by ton +
. . raw raw material extinguishing expenses
Failure Failure .
materials storage
. Excess use .
. Operation Excess portion of raw
Exceeding expenses versus .
. . materials X Power amount X
materials raw material . . .
. Unit price of raw materials
planning
Excessive Excess use . ..
Excess portion of medication
cost of exXpenses versus .
. .. by won unit X Power amount
using medication . . ..
L. . X Unit price of medication
medication planning
Get charged
Extern - Exceeding penalty by
al o environment | Operation | exceeding Sum of penalty costs
. Responsibility .
Failure standard environmental

standard values
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Total Quality Cost Curve

Zone of Improvement Zone of Indifference Zone of High Appraisal

Failure Costs > 70% Failure Costs — approx. 50% Failure Costs < 40%
Prevention Costs < 10% | Prevention Costs — approx. 10% | Prevention Costs > 50%

Figure 9. Model for Categorization of Site. (Juran and Gryna(1988))
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Table 7. Selecting Improvement Tasks and Process of Setting up Priority

Step Content Description
Step 1 | Classify the COQ elements into prevention, appraisal and failure
Step 2 | Measure the COQ elements
Calculate the ratio of conformance(prevention+ appraisal) cost and non—-conformance(failure)
Step 3
cost versus total COQ
Step 4 | Estimate the distribution of non-conformance(failure) cost ratio
Step 5 | Prioritize improvement tasks based on the non-conformance(failure) cost distribution
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