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# # 5371455221 : MAJOR INDUSTRIAL ENGINEERING
KEYWORDS: COST OF QUALITY / PREVENTION COST / APPRAISAL COST /
INTERNAL FAILURE COST / EXTERNAL FAILURE COST

SURIYASAK TAWORNWATTANAJAROEN: COST OF QUALITY REDUCTION

OF DRAWING PROCESS AND LASER CUTTING PROCESS FOR SHEET

METAL FABRICATION PLANT. ADVISOR: ASST.PROF.NATCHA

THAWESAENGSKULTHAI, Ph.D., 146 pp.

This research aims to develop a quality cost measurement system and to
reduce the quality cost of drawing and laser cutting process for sheet metal
fabrication plant. This reseach analyze activities and factors that affect to the
developed quality cost measurement in drawing and laser cutting department. The
cost analysis adupt PAF Model. Problem identification and improvement analysis
were analysed by using checksheet to collect the data, Pareto diagram to arrange
the order of problems; Fish bone diagram to identify cause and effects of the
problem; Why-why analysis to analyze the reletionship between problems, main
causes and solution; Bar diagram to compare quality cost before and after quality
cost reduction; Total cost of Quality is reduced by training workers to the concept of
quality cost, improving work standards and work order checksheep.

After the improvement, the prevention costs of drawing and laser cutting
department increased from 10,301 baht per month to 36,169 baht per month,
appraisal costs increased from 7,283 baht per month to 16,758 baht per month,
internal failure decreased from 16,226 baht per month to 2,027 baht per month. In
addition, the external failure cost reduced from 122,275 baht per month to 13,157
baht per month. Hence, the total cost decreased average from 156,086 baht per
month to 68,111 baht per month or 56.36% cost reduction. The case company can

save 87,975 baht per month from applying the CoQ concept.

Department : Industrial.Engineering Student’s Signature

Field of Study :_____Industrial Engineering Advisor’s Signature
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total quality costs —

(ailure costs

costs of appraisal
plus prevention
(maodified)

costs per unit of good product

¥ s 4058 6% B 100%,
conformance to quality cost minimum
31N 2.3: uunAafiuyua N Watl

i11: Axevanidis and Petropoulos, 2008

2.4 NMSAAAUNUANIN
wuaANARARA1 I EANININ Vukeevic (2008) NnasiidAntda1ansiesiu

(Prevention costs) azfinliiAalddanelunisnsaaaas n199m waznistsziiuamnIn
(Appraisal costs) wazA1ldaneAMNNNNIasFuAnINN (Failure costs) anas AIFLN 2.4
fMal Wae4dn (2548) AunuAuNIniufanssuni1sdsulseainisautisaaniiy 3 409
Usznavusiog

1. doaEunINeiulp

2. doansdiudpeanininuuuinanszlng AunuAMNLNNTIaRAININLA
Y Y v o 2 4 o oA
FUYUNNIAIRRDLLA AU UNTURIMUANTY Wesannnsdfudanivaay

3. danstfudpeaninawnuusiatiles Aanssunisliulssauninatng
1 -dl o Y a = v = o a 2 [ % a
sallesn liinnrasdstiosas luaneimgaiuatnIsnannanssunisesnuuasn1sdse 18w

AMUNINAY TN THAUUAININIANANAY
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Prevention ( P)
2222 Appraisal (A)
N e (F)

Reduce cost of non-
- -\_]llﬁh_L\'_ -

Cost of quality

-
o i = Tacrease cost inspection|
! and MVESHAOn. 5L
i W ek~ lortind
v e Increase cost of
prevennon

7

Time

.

»

dl a 4
3UN 2.4: WUIAANNIAAFUN LA TN

N Vukcevic, 2008
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v
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AannumngdneylafluBesineanugunintieu e lsalindanisAuomeanuniily
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o

9 1 a s a a = | = e ol
WldiRannan wanasefinuneqe anvisusiazananadlifymamuninldwindy Uz laminasy
1550 [9ldun navinqadndty o) Wien 2-3 qansieadssuufityminen

3. neRnsiunuAuNndeanilyuianulinalazesgnii uazilyuinenanseny
% Sy \ o o = > , 8 a
2OATNLNINZAUBA NN T AU et e lnandsanianaldudo Wy n19@eRuen
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4. meAnsiunuinlilddeyanninmaaniuneensuninndn maziiunisifivuas

q a

o

a PR ) o & v
NATIZHALNHNH QLLWH@’]ﬂﬂJ’]ﬂUQ_/ﬁ]@ﬂﬂQﬂ

u

4 !

5. nMaAnfunuaelfRansszdune@en lunamanasyulaeriall

q

14 ]

6. MaRnsiuudaeliinsnd ulasanuifudgennininildss@ninin Tnaaan

q

4 o Yy .9
A Tumaiaeniaernldansnd
Ay e ana . . B o B i G
7. MIARAUUANIERANIWIUINNPIAN A UNT A LA WE T Y M9dauiinaadaaniy
=3 % a dl | k% k%

ANNINE1A109gNAUANNINAR AAnAuduNTusiun AN N 19EeN

8. mMaAnfunWINIHAANIU NN ama UL ULA N3N T gaT W AR
arnsnanAldansliinnag

% = - A o o v o = o a2

AunuAunINNUseloadn ;9N doannlin199nN1s AN N AN NTALA LTI U

A v o a o dl I v QI dgj a
anunsngANALTnlunIA1uew Uitnlgannunnsesfinseqetiaau Taaaniznishin
o k24 < o a ° Y v | d” dl o
AnssiuuannweaniiliudmauRy inlidnladetuua vimentaellg naswmunlu
dl 14 1 v A o o’ s

srunauld Wuszuuity® nedlfulpnszuaunns waznawmuIedANs
2.6 UITDIVeq

Sower uaz Quarles (2003) N804 9L VLA UNUNININIINBUINIAINI UL BY
Joseph Juran Tt m.A.1951, Armand Feigenbaum @innsmunsialull A.A. 1957, uaz
Harold Freeman #mswmunlutl A.@.1960 aniuiinsdnsiAMenIsun1sANIN (The

%4

American Society for Quality) (ASQ) fiuyuannwliintsvindennas matawazyianng
dagnlunsldsuuruninwdsenausiae siuyunisilaanu (Prevention costs) AuUN1g
M99948L N199A LATN1TUsLIIUAMAIN (Appraisal costs) AUNUAINLNNTEINIE Y
(Internal Failure costs) lLlae ﬁunummunwéﬂqmﬂuﬂﬂ (External Failure costs) 1l a.A.
1970 T4 A.A.1980 Philip Crosby MnmsWinusiaausiuyuamunn i 5uas1uiias (Cost of

Quality)

Schiffauerova kA Thomson (2006) N11N19419999 U RLLIAIA B F 1Y) 1A U
ADNINLAZNIIUAUNUANINHN LTI TREIN1941999 9T L LUAIA DI AU WA
AUNWANNIDLLNeaNTIL 4 ngX As

1. WUUA188d P-AF (P-A-F models) 9138 wLLAa84 Crosby (Crosby models)
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o = a v v Y ] A &
BB P-A-F mmiﬂmmunuﬂmmwimﬂmmmuﬁqumn 327U AD AUNUNIT

b4

1lasriu (Prevention costs) AUYUNIIARARL N199A WALNITUTLINUAMAIN (Appraisal

v
o

costs) AUNBAIINUNNTBIA1UA NN (Failure costs) vienralunarnisuan d9u
WULIRNAB9989 Crosby fuﬁmﬁ“ﬂmiﬁmﬁunu@mmwm%ﬁﬁm‘zﬁqﬁuLm‘uﬁﬁ@m P-AF LNE LA
Ansfiennaes ﬁﬁunu@mmwﬁﬁmﬁu TnauLa1ae9199 Crosby AnsAnsiuyuaunning
2AUEWUAIININAIN 2 49 AD MANTDI9UT (price of conformance) Waz31ANY84

3@t (price of non-conformance) T49MANTIBIWAANNIETNHAUYUALNIANUTANTNA A

4 ¥
o | [ |

slieanungnAesAIuA AFILIN U Aunun1slednu AUnuUNITATIAdaL N139A N9
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o a

192101 dourpnaasau@siununs e Rundgldiwaldluntsuilanan S unnsas 19

o = dl P4 1 1 % d’ a Y 1 o dl =
NAUNANAINRINGNAFBINT 1w Fuyuiifianainnsufila dau inatesiuii@de
° % = a4 ° % Y v v %
2 wuusnaedfiunuaA1dslaniansauuuanaadfiunui ldaunsodudiasl s
(Opportunity or intangible cost models)
funulanafiusiunuinliarunsadusield Aeliausndniiludainanuiiagels
o v = [ [ d‘ 1 v Y Y a
annstlszinn wunanaeddiunulanaseuiaa e i ldanisodusieslfifinann
NaULLRNAes P-AF sanfusiunulenia Teasnngnanuuneamiiy 3 d9ume fuyuees
IUNA (cost of conformance) ﬁunmjmd’mfﬁﬂ (cost of non-conformance) LL@:[%I’LL‘V;LL?J@Q
= X
mal@alania (cost of lost opportunity)
3. WULRNA8AN [AEnsELaUNTg (Process cost Models)
wuuanaegAnldaransruaung wWun1sud AU ngaAnanlally

a o e

ﬂﬁ‘ZUQUﬂW?NWﬂﬂd’]WnyN@mﬂm% LL‘LI‘LI"%'W@@\‘I ﬁlWI%@WHﬂ?iUQMﬂ’]?ﬂ?Zﬂ@‘U%QE} 2 Zd'}‘h!ﬁ‘ﬂ
ﬁunwﬂmmuﬁﬁ (cost of conformance) ﬁunummmwfﬁﬂ (cost of non-conformance) L{lu
r%]’unuvawquwimmxmumi

4. WUUANa89 ABC

WULANaed ABC Lﬂumimﬁunumﬂﬁ@mwﬁLﬁlméﬁm Fanuruunstaasil wldign

a

ARTUNUNOMIFUNUANW Waid N0 Uszandiwamie il unduua nanm
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WULIAN A8
UIATFI
a9

Generic model

dsziamsiununanssu

Cost/activity categories

Fn8 WIBIBFNNA, 1153 LATIZITANN TN LN
LULANAD
Examples of publications describing, analyzing or

developing the model

P-AF Models | fiuwuilasiin (prevention) Feigenbaum, 1956; Purgslove and Dale, 1995;
+ fiunulsziiti(appraisal) | Merino,1988; Chang et al., 1996; Sorquist, 1997b;
+ AUNUAITHANLYAY Plunkett and Dale, 1988b; Tatikonda and
(failure) Tatikonda, 1996, Bottorff, 1997; Israeli and Fisher,
1991, Gupta and Campbell, 1995; Burgess, 1994;
Dawes, 1989; Sumanth and Arora,1992: Morse,
1983; etc.
Crosby's AU NUgNGed Suminsky, 1994; Denton and Kowalski, 1988
Model (conformance)
+ fiununnsmnaulignsies
(on-conformance)
Opportunity ﬁunuﬂﬂﬂﬁu (prevention) Sandoval-Chavez and Beruvides, 1998; Modarres
orintangible | + Aunulsziii(appraisal) | and Ansari, 1987
costmodels | + fiuyUANANLYAY

(failure)

2 U a
+ AunuAFelang

(opportunity)

AUNUNNININ UGN A
(conformance)

k4 o ' 4
+ fiununismanuligniies
(non-conformance)

¥ 1 a
+ AunuAEelanng

(opportunity)

Carr, 1992; Malchi and McGurk, 2001

¥ ‘d‘ o % b %
Aunuiaiun sadusiecls
(Tangibles)

b4 dl 1 o b4
+ Fununlianunsa fukieq

15) intangibles

Juranetal., 1975
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AN3NN 2.2 m;ﬂuuu«%mmﬁunu@mmw (F9)

WL A8 dszinmsiunuianssy A 0H WUBNUFINNN, N1T3LATIEHVTEN TN
HIRTFIU Cost/activity categories LULRAN A8
Generic Examples of publications describing, analyzing or
model developing the model
Opportunity P-A-F Heagy, 1991
orintangible | (failure costincludes
cost models opportunity cost)

¥ b

=3
muV‘]uﬂfJWNﬂNLM@QTQNiﬂD\?

% 1

=
AunuAAe tlang

Process cost

AUNUNINN UGN AR

Ross, 1977; Marsh, 1989; Goulden and Rawlins,

Models (conformance) 1995; Crossfield and Dale, 1990
+ fiununisinauligniies
(on-conformance)
ABC models ﬁuﬂquﬁﬁmdaﬂ"uﬁu (value- | Cooper, 1988; Cooper and Kaplan, 1988; Tsai,

added)
o Ay o PRAAR
+ Hununluineyaiiing

(non-value-added)

1998; Jorgenson and Enkerlin, 1992; Dawes and
Siff, 1993; Hester, 1993

#u": Schiffauerova and Thomson, 2006
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UK

Business Group,

« workforce reduced by 25% in 18
months

* outputincreased by 25% in 18 months

R ARAIUNITN 4nIN13ANUCOQ FIUNNTAUIU CoQ Reported gains GRRGK
P-A-F model
United Telecommunications CoQ = P+A+F % of total * CoQ reduced from 23.3% t0 17.2% in 5 Fruin, 1986
Technologies/ manufacturing cost years.
Essex Group, % of cost of goods * gain in productivity of 26%
USA produced
AT&T Telecommunications CoQ =P+A+IF+EF | % of project Thompson
Bell Budget and
Laboratories Nakamura,
1987
Hydro Coatings, | Industrial CoQ = P+A+IF+EF | % ofannual sales * CoQ reduced from 4.1% to 2.5% in 4 Purgslove and
UK coatings turnover years. Dale, 1995;
manufacturing % of raw material * investmentin quality paid back in the Purgslove and
Usage first year. Dale, 1996
Philips Power Electronics CoQ=P+ A+ % of factory + CoQ reduced from 35.8% to 18.1% in Payne, 1992
Semiconductor CONC Turnover 4 years

ve



;19797 2.3 agUnsinuuusaesiunuamn sy (de)

1310 AAAIUNTTN gRnIN1IANNNCOQ | F1UNTMUINL CoQ Reported gains 814989

York air conditioning CoQ = P+A+IF+EF % to costof sales * CoQ reduced from 13.5% 10 3.7% in 8 Knock, 1992
International, and years
UK refrigeration « the cost of factoryfailures reduced by

96%
British aerospace CoQ = P+A+F % of total * objective to reduce CoQ byone third in Hesford and
Aerospace manufacturing cost one year Dale, 1991
Dynamics, UK
ITT Europe, information CoQ = P+A+F % of sales » Savings from CoQ improvement Groocock,
Belgium technology program totaled over $ 150 million in 5 1980

years
Allis-Chalmers machinery CoQ = P+A+IF+EF % of product sales * CoQ reduced from 4.5% t0 1.5% in 3 Kohl, 1976
Corporation, US manufacturing Years
Herbert machine-tool CoQ = P+A+IF+EF | % of sales » CoQ reduced from 7.5% 10 5.9% in 4 Burns, 1976
Machine Tools, industry Years
UK
Raytheon’s software CoQ=P+ A+ % of total project » CoQ reduced from 65% to 15% in 8 years Campanella,
Electronic Rework Cost costs » Rework Cost reduced from 40% to 6% 1999
Systems « the overall payoff was 7.5 times

* a 170% increase in software Productivity

ge
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Laboratories, USA

phamaceutical

1310 ARAIUNITH gMIN1IANNNCOQ | FIUNTAMUINL CoQ Reported gains 814984
major electrical electrical CoQ = P+A+IF+EF | % of sales * CoQ reduced from 5.4% to 4.6% in Campanella,
firm first year 1999
Ferranti Defense electronics, CoQ = P+A+F % of total costs Whitehall,
Systems, UK electromechanical 1986

equipment
National Cash precision CoQ =P+A+F probably % of » CoQ reduced from 6,4% to 4,4% in 6 Krzikowski,
Register mechanics total Years 1963
Company, manufacturing cost
Germany
North American consumer CoQ = P+A+IF+EF | % of standard Morse et al.
Philips electronics product cost 1987
Consumer % of directlabor
Electronics
ITT Corp. New information CoQ = P+A+F % of sales * CoQ reduced from 12% to 5,5% Hagan, 1973
York, USA technology * by reducing CoQ the company has Morse et al.
saved hundreds of millions of dollars 1987
in first5 years
Travenol Medical devices, CoQ =P+A+F Tsiakals, 1983

9¢€
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UFEN ANAINNTIN FRTNITAUIL | FIUMTATUINL CoQ Reported gains 21989
CoQ

Hermes military CoQ = P+A+IF+EF | % of sales * scrap and rework reduced by 30% Breeze, 1981

Electronics electronics during one year

Banc One financial CoQ =P+A+IF+EF | % of operating * netincome enhanced by $20 million annually | Atkinson etal.

Corporation, senices expense * substantial improvements in senvice 1991,

USA levels and operating costs Campanella,
1999

Cascade automotive CoQ = P+A+IF+EF | % of sales Atkinson et al.

Engineering, supplies 1991

USA

Electronic electronics CoQ = P+A+HIF+EF | % of sales Denzer, 1978

manufacturer

Crosby’s model

Solid State CoQ=COC + % of the revenue » CoQ reduced from 37% to 17% Denton and

Circuits CONC Kowalski,
1988

BDM software CoQ=COC + in $ per line of CoQ reduced by 50% in 8 years Slaughter et

International CONC code al.,1998

YAS
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Alternative Cost

UFEN ARNRINNTIN ANTNTANUINY F1UMsA1UIU CoQ Reported gains 21989
CoQ
Opportunity and alternative cost models
US Marketing senice CoQ=P+ A+ IF+ | % ofsalesrevenue + CoQ reduced by $54 million in first Carr, 1992
Group of Xerox, business EF + ExR+0OC year.
USA
Rank Xerox, Office CoQ=P+ A+ IF+ | % oftotal * CoQ reduced from 6% to 1% in 5 Huckett, 1985
UK equipment EF + ExR+ OC manufacturing cost years
+ defects rate reduced byover 75%

Reprographic office CoQ=P+ A+ IF+ [ % ofthe standard » CoQ reduced by 50% Morse et al.
Manufacturing equipment EF + ExR+ OC cost of production 1987
Operations Unit
of Xerox, USA
phamaceutical phamaceutical CoQ = Operating » CoQ reduced by 11% Malchi and
company Cost+ CONC + McGurk, 2001

Westinghouse
Semiconductor

Division, USA

CoQ = P+A+F
(F includes

opportunity costs)

« overall productivity increased by 15%
in 4 years
* scrap reduced by 58% resulting in

savings of over $2,4 million

Forys, 1986

8¢
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Operation of

Hewlett-

Packard, USA

Bench Test +
Defect

Analysis

1310 AAAIUNTTN 4nIN13ANIUCOQ FIUNNTAUIU CoQ Reported gains LRGN
Westinghouse CoQ =P+A+F » material returned by customer reduced
Semiconductor (F includes by 69% resulting in savings of over
Division, USA opportunity costs) $600 000
Lebanon Steel steel casting CoQ = P+A+F % of sales * objective to reduce failure costs by Moyer and
Foundry, USA (F includes Quality 50% Gilmore, 1979

Image Loss)
Process model
GEC Alsthom CoQ =C0OC + Goulden and
Engineering CONC Rawlins,
Systems 1995
ABC model

Networked computer CoQ = Process * CoQ reduced by 25% in 1 year Jorgenson and
Computer systems Quality + Board Enkerlin,
Manufacturing Test + Repair + 1992

#u": Schiffauerova and Thomson 2006

6¢
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1. WUUANABS P-A-F (P-A-F models) Y99 WLLRNADY Crosby (Crosby models)

2 uuudnaesfunuandaleniavionuudnaesfuyuiliawnsaduge ol
(Opportunity or intangible cost models)

3. wuuAnaedAnldaNenszaunIg (Process cost Models)

4. WUURNA8Y ABC

Porter WAY Rayner (1992) Waz Schiffauerova LA Thomson (2006) NA1291
ANlEANEIAUNIWILLA1ADY P-AF Lﬂwﬁqﬁﬁlé”nﬁ@ﬂﬁzgmiumqﬂﬁﬁﬁ IPELULANARY P-A-
F %Lﬂugmmumwwﬁmmu?ﬁm Lwimiﬁmqmﬁﬂ%mﬁﬁ@mmwmmLLﬁi@zu?ﬁmﬂﬂ
pumaanuyaadAn ldanalunistleii nalssluuar Aol uiaaua s nUTEmMsia 91 14
WANULLANA8I AN EANEAIUNIN (CoQ) AN A NAUANNERINTUAL P TI AN E DA 2]
289139 Schiffauerova WAz Thomson (2006) AMU§LIENTULLA1AB9 A TEa18A AN

| ¥ 1

= 3 dl a dll v a A o !
HlumeazRanrasdszifunasiansnianndula@anuuuanaasa a1 n unIn (CoQ)

q

£%
v ya o A = o =

JUUHIRLNNITA AN UL RS P-A-F (P-A-F models) Lﬁ‘ﬂ\‘i@’]ﬂL‘]ﬂuﬁ‘aﬂNNﬁ‘ﬂLLUUﬁL‘ﬂu

a k)

N

NIMIFIUUA Al VA s RN R R fataTa o e

U U v Y

NI NNIToINUIZULIAAUNHA UMW

o

M BEFANUANA (2545) Msmnzvisunuaun nd mitlse s elans Tne

%
o 4

1E1anNN19 WULA1A8Y Crosby NAIAINNNIANTHLIIUANE 1999 1UAINIINIARATE LA UNY

AN AaxsndnnisacuanAnn I Iilusriuuazansnsndana 15 ae 14 A unua i

q q

v v
% L%

dudaddn andu aigna Teazna (2547) daus PAP Model tiur diuyunisiesrin
(prevention cost) fAunUNIIATIAAaL/1sr I (appraisal cost) WAZAUNUAIMNANLUAD
(failure cost) TUNIMIAAMNIZANATUAUNUAUNINAMTUNAIMNITNIBIANA WAL LAN
° % o o . = e ) @ v o o

AMUATIENIIFAUNUATININAIMI Checklists viauLLnaiuunlglunisiivdeyauazdnin

PIENIAUYUAUNIN A1NUU gN13AT 81371878989 (2549) NINVTWRUIGATNITAIUI

b

4

Funuan ezl unuamnindmiugnainnssuilszinnan Taagunun

LR

=S

¥INNeANEI PAF Model wazfiuyunnininideniiu (Hidden Quality cost) U5z @ns gunen

501 (2551) Mmspaziisiunuaan il unaaezasisiasiesiia e fulFaunay
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Mulssedanuazginnineasne dnsununisilesiu (Prevention Costs, PC) WAL iUy
NMIMIIRABL 11390 WAL N17UITLNUAUNIN (Appraisal Costs, AC) ﬁﬁm@ﬁi@ﬁunumw

6

UNWIBIAUATUNN (Failure Costs, FC) H111N133tATIz i ANANNUT INea319annng
4 1 14 -dl a o tﬂl A:ll 4 o
DADBYLTZNIUANAUY UAMNLNNIBIATUATUAIN A1 2.4 @3N UASE NN a9y
WLLANA BFUY LADIN T
AINULLAIABIFUBADLNIN Omar, Murugan, Akramin Wa s Muhamad (2010) 16
11192 1 HUN199R NI UL 1A BIA U UADAINEA £N 19U FUUF UL LRI A BIAUNUAIN
NITLIUNMIHAR UAazAaN1 Omar UaY Murugan (2011) MNIWRIUIMLILIANA 895 UA NN
NILUIUNITATINABULALNITEUTUANNYNADIIUNTTUIUNITHE 6 491 Defengxie,

Huiwang (2010) eanuuukuuataed A1ldaranlidenndealuntsndanlneinaue

LLLANA B

Coone = PONC,,,, + PNOC,.,., + PONC

Price of Nonconformance (PONC) = AN laenmdag

Scrap retest

N3N 2.4 A31N13AY

=

IR U

A

ANNU T FWsNg (2545) | Ansisunuannmdviulsanuaalane

13m Teazng (2547) VAN AN WU WAL N 1T LEARI YN TIUN ANA WHATAN

NIUANN AAAIUNITUNITURALDITLILPRIVE Y

4n3e ;@ Nes WENWIG 1IN 19 A WA AN N UAEN 19 UF g uAnIn wg Y
(2549) gRAUNIINLlszLATaA
1939 Aunasnd ApmvisiunuaunwlulouaneAsemiuasaiiaasuacdswnu
)
[ % 1 2
(2551) Tanuazetinnineaing

Omar, Murugan, Akramin | 28NUULANABAWNUAMAI NG LN 3 TEN e UazN 195U san sLaums

WAy Muhamad (2010) WA
Omar WAz Murugan VLN LLLRIABE LA DM AN L1 LN 19 AIIAABULALN 198 1T UANN
(2011) QNAeslUNITLIUN19HER

Defengxie uas Huiwang | eenuuusuusa1aedAn aadlidenndaslunisuan

(2010)
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Pattern
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FiuuN9ilaeriigan (Total Preventive Costs) E(Crpe)

E(Cipc) =E(C;) +E(Cp) + E(Cyr) + E(Cpy ) + E(Crps ) + E(Cyyy ) (4.17)

¥ [ a .
AUNUNINTIARDL MTIVIALAENNIL TZUANININTIN (Total Appraisal Costs)

E(Crac)
E(Ciac) =E(Cym) +E(Cyp) + E(Cye) (4.18)
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AUNUAMNLNN FRIAUANININA N8 TUIN (Total Internal Failure Costs) E(Cqye )

E(Crirc) = E(Cs) + E(Cry ) + E(Cy,) + E(Cr ) (4.19)

ﬁunummmw é@ﬂﬁm@mmwmﬁuﬂm‘w (Total External Failure Costs)

E(CTEFC)
E(CTEFC) = E(Crc) + E(Cnp) <420)

AUYIANNNEN(Total cost of Quality) E(Creog)

E(CTCOQ) =E(Cpc) +E(Cp ) +E(Cc ) + E(C ) (4.27)
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E(C;)=0 um
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A ldanelunfsnism saaauuy E(C,) (L)
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((7.19 +1.80) x 439)]

E(C,) = 133,818 um

Aldaeluntamsaagaatlud E(C,,) (un)

E(C,)=(C, +C,) xt;

E(C,.) = ((1.37 +0.00433) *124) + ((1.20 + 0.00433) *131) +
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E(Cierc ) =(133,818 + 708) +184,100
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E(Crcoq) =E(Cpc) + E(Cpc) + E(Cic ) + E(Cere )
=0+1909+0+134,765
=136,674 U
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4.3 SIETUNANIT ANAUUAMNINUAIANTUNITAAA UNUATNIN
AINBUIAIINAAAAH UNUANINUE AL U LNNAINNAN PAF Model Vukcevic
(2008) innaiupldanematlasiiu (Prevention costs) axtinlfirinlddnalunisnsiasey
N33R UaznI9LssiluANIW (Appraisal costs) kAT ANTEANUAIINNNINTBIAIUADININ
(Failure costs) anad mungANd) nninisasynulufanssuilesiuazdonanfiununig
MPIRABLNNTIA WATNNILIZHUADINN Lmzﬁunuﬁﬁmmmjm@a wein1gaeulufans sy
m@ﬂmﬁm‘fuﬁmm\‘iﬁmmwmmﬂmﬁmgﬁﬂmw:“'@wm HA B AU VTANTE LUAUNTIT WA
@:fummmﬁunu@mmﬂmmﬁ@”ﬂﬁyﬁﬁﬂﬁ?ﬁu@ﬁﬂﬂﬁiﬁLmmxﬁmmmmmmmﬁm
daunniaalunszuiunis AUuANIA?FIUIUNIa ARUYUADIAIN EIUPIE EYQUR
ANNANNUETLTNENNIFUYUATANIN LA ENTAUA LK UNTA MG LA DININ

4.3.1 WAUNAILRILIL

F19WT 4.9 AR NNLABNITEBULLMAIATHUNIA AU UATUNIN (M)

szinmnaes 2555
AU A ldane
AU WENEY | WoEAN | Iguieu| nenman
Prevention | gnanelunsiinausuminnu E(C,y) 3649 | 3649 | 3207 | 3649
costs
Anldana lunsiadasuuu E(C.p) 2,543 | 2,973 | 2883 | 2,912

AN EAN LN 1INARDINA RTINS
14,820 13,957 14,757 | 14,785

E(Cres)
Appraisal e

A e lunnsnsmsaseuuuy E(Cp) | 9610 | 11,842 | 11,597 | 11,803
costs
internal | g Yganermantis E(Cg) 0 0 0 0
Failure
Costs Anldane Tunnsuiilanaasiusl E(Cqy ) 0 0 0 0

External  |A1l3anelun1svnan s e ansoust
63 57 58 49

Failure unnsas E(Cp)

costs Al lunenmasanlud E(C ) 102 133 128 17

Al TunsufilanuliignAn E(Cqe) 0 0 0 0
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A3 4.9 ﬁ’ﬂﬁﬂﬁm@mmwLmuﬂﬁﬂmmwzﬁ“\iﬁ?”n,ﬁummmﬁunu@mmw (un) (Ai|)

szinnaag 0555

B GRYCERE

AT LB ‘Wf]‘i:m’m}kl ﬁqmﬂu mmgwm
External

Failure  [Anlfanalunsndananiowilvd E(C, ) | 13719 | 13,269 | 12,527 | 12,406
costs

FUNUAILNINIIN (L) 44506 | 45880 | 45157 | 45,721

FNINT 4.10 1L UAUNUATUN N TALTINT BILHUNA EULL UL IZ AR AUNEEY - 1AaL

nangiAN 2555

i lagifust
ndaufiunu
tseinn LHBEU WEBNIAN ﬁQu’]ﬂu NINIAN FRORN )
ATUNN
JULTEL
Prevention costs 21,012 20,579 20,847 21,346 83,784 46.22
Appraisal costs 9,610 11,842 11,597 11,803 44,852 24.74
Internal Failure costs 0 0 0 0 0 0.00
External Failure costs | 13,884 13,459 12,713 12,572 52,628 29.03
ﬁunu@mmwimmu 44,506 45,880 45,157 45,721 181,264 100.00
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50,000 - 45680 45,157 45,721
, 44,506 . Y N
D N ™
40,000 -
g 30,000 -
)
< 21,012 20,847 21,346
£ 20,000 -
= 13884 13459 12713 12572
11,597 11,803
10,000 - o
O T T T 1
LB E NeNIAN flqu;lu nINHIAN
A
AL
P Prevention costs [ Appraisal costs  [[5] External Failure costs —)@ﬁunuﬂmmwimmw

dl & ' = o &
q‘?jl“lJ‘Vl 4.22 LanN AUNUATINTN WFAZ Y INNUBI LA UN LWL ULNAINIAR AUNUATUNTIN

ANgUN 4.22 NIMLAAIFUUARNINUWAALLSZ NN BT WH UNTEURLUNAINITA A

v % Y o ! < A &
AUNUATDUNTIN WL munum?ﬂﬂ\mu (Preventive Costs) BINLALARUWINTIEU - LADY

q Q

NINGIAN 2555 HyapnI9N 83,784 LWMsayaALa At 20,946 Unsiainau Anilu 46.22
wefifumaedfiunua NN IR LN UNTELLLL ARYHNITAIIAA 8L FTIATARATNNS
UsziliunnIn (Appraisal Costs) HyaA1994 44,852 UINUWTayaAIL@at 11,213 UNFa

A a < @ o v = -4
wau A 24.74 1WefifuaAraaAUNRANINIALIFINT B LK WNLT 8 LLIL AUNUADNTN

Q Q

Auwanniauan (External Failure costs) HyaAN990 52,628 UIMWTayaAILaae 13,157

1 A a < o] & 14 =
v sanaun Al 24.74 Wadifus 1a9AUnUAAINIALIINTA LN UNLTLWLLL WAaZAIN

aq

JUN 4.22 FiunuannMIAEIINIBI L BNITEBLULAIUAADWINENEY - IRBUNINGIAN 2555

Hyarlulsazinauagn 44,506 1IN 45,880 U 45,157 LN 45,721 UNGBLADY

ANNANAL ViRNYAARAY 45,316 UNNFLADY
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% AARIUAUNUAUNNIALSTIN
External Failure

costs

29.03%

Prevention costs

46.22%

Appraisal costs

24.74%
24 Prevention costs ] Apopraisal costs

Internal Failure costs External Failure costs

JUN 4.23 ununiaNaNLAANA AAIWIBIFALYILADIN W IEBNT L ULLUUAINIA AGLYY

ADINN

AnilefFuidAdusiuyUAMNIN WLIFAWUN5TIearil (Preventive Costs) R LA

MBS - IRBUNINYIAN 2555 AniTlu 46.22 ulafiFuiaedsiunuamnningsanees

WHUNTEUULIL FUWNNIRIIaEDL A99A5A LA N191U3Z IHWANNN (Appraisal Costs) AR

\lu 24.74 wefidudressiunuanunningsonNa e LN U HULLL AUNUANININANLYUAY

nneuan (External Failure costs) AnLilu 24.74adifusiaesiuyununininesanaad waun

=
bUEITSLELIT
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szinm 2554
UBIAUNU GRS Rl
WY | WoEnAY | Aguied | nInman
ADLNN |
Prevention | Anlfanelunstinasuniinnu
2,273 2,273 2,273 2,273
costs E(CT)
A AN e lun1sdfussLrsasdn siau
- 5,082 5,260 5,313 5,248
wan E(Cgp)
Al gein N Lesasdng ulRu
B - 4134 4,903 4,897 4,834
wazgtnanimsean E(Cgy, )
FuyunIsas Uy LLATeHesn
2,781 2,809 2,864 2,889
E(Ccm)
Appraisal | A1ldAneTunnsngemaaseLiRn AL
1,378 1,433 1,356 1,485
cost | ECy)
AN AN ensamad LN AR
. - 2,097 2,085 2,041 2,105
seudamanan E(Cyp)
AN 1A enNTa M Ad LN ARATET
S 1963 | 2138 | 1987 | 2112
d1@aziieuds E(Cyyr)
Internal Al e nEn il E(Cy) 1,981 1,928 1,823 1,865
Failure A Ve e Tun19uh LA sSouat
costs L 0 0 0
E(Crw)
A lEane Tunnsnmaaaulud E(C,,) 51 43 46 45
A lEan e TN 9 aN LR IR AR
. 81 94 72 79
unwias E(C.r)
External | Anlanelunsufilanuliignin
0 0 0 0
Failure E(Cre)
costs AN e e Tun 19 n AR A R AU s
0 0 0 0
E(C..)
ﬁunu@mmwmu (un) 22,018 23,163 22,869 23,132
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FN9NT 4.12 $IRUFUNUANN NN TINT B UNUNAALA T8 51 2R LA BUNE B - hiaw

NINgIAN 2555

SIS
- LT M
Uszinn LN U WE]‘]:m’WﬂN EAIIRR LR ﬂﬁ‘ﬂ{]’]ﬂu FRORN
AN
TAaIgau
Prevention costs 14,467 15,442 15,544 15,441 60,894 66.78
Appraisal costs 5,438 5,656 5,384 5,702 22,180 24.33
Internal Failure costs 2,113 2,065 1,941 1,989 8,108 8.89
External Failure costs 0 0 0 0 0 0.00
ﬁunu@mmwimﬂmu 22,018 23,163 22,869 23,132 91,182 100.00
25,000 - 22,87 23,163 22,869 23,132
o S hiem Y —tt
20,000
A 14,467 15,442 15,544 15,441
= 15,000 - ]
:
= [, 2]
< e
€ 10,000 - o]
-5 ] d
I,'-,'l',.i . X 15,702
[ ]
]
5,000 - E‘:‘i 1.989
]
0 it
LI WA Ao nINHIAN
e
[F_x 4 Prevention costs [ ) Appraisal costs [ Internal Failure costs +ﬁunu@mmw‘immqu

dl k4 ! o [y o k4
E‘]J‘V] 4.24 A0S AUNUATNTIN UAATUILINNUBN LN UNAR LA LTATUAINITa AUNUATUNTN

ANAUNUAMNINLAAZUIZIANTBIUNUNARLALTET WLdT AUy unIsieanu
(Preventive Costs) AIWAIRBUINENELU - IAAUNINNIAN 2555 HyAA199H 60,8941L1M170
yarRAaY 15,223 umsamen Anlly 66.78 wefiduiaasfiuyuaninmingsonaeswuun

FALALTaT AuUNNIAMAAD AIIATALALNNILSTIRUATUNN (Appraisal Costs) HyaA199%

a
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AUNUMSIATIA@DL (Appraisal Costs)

AnlEane lunsnsmsaagay

fj“mqﬁu E(CMM ) E(CMM ) = (CI + Cmsm)Ctmi
A lEANEN 1T AMARBLN AR
szuiamisuan E(C,,p) E(Cup) = (Cis +Crron)Comy
A AN en TR AR BLN AR

E(CMF) = (CI + Cmsm)Ctmp

d5agineuds E(Cyp)

AN lEa N1 TMAd UL

E(Cp)

E(CID) T C| +Ctid

AUNUANLNW

$awuUAMMN LY (Internal Failure Costs)

AnldanaAuan e E(Cy)

ECIS(C +Cp +C,)><trj

1 F7 v a o/ s
A 1A 81N 9 uA Tl A B A
E(Crw)

E(CRW) = (Cm +CI +Cp)xnrw

AN lEan e lunsmadan s

E(C,)

E(C,) =(C, +C))xt,

Al e Tun s anLvinaes

uansusiunnsas E(Cgr)

E(Ccr) =C xt,

AUNUAMNLNNSDINNUANINATEUAN (External Failure Costs)

A a0 e Tunsui lanwliignan
E(Crc)

E(CRC) = E(CRW)+ E(Crs) + E(CCF)

AN lEan 2 TN 9N AR KA AT N
E(C,,)

E(C,,) =E(Cs)+E(C,)+E(Cee)




120

A ldans

ARTMTAUINUAT LEnE

AUNUMSLaeIUsIN (Total Preventive Costs) E(Cipe)
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Bl Siunu
e | nangien | Aenen | dusnau % dndo | ey | woeanen | Aquisu | nangneau % dngau
ALY AN

Prevention costs 0 0 0 0 0 0.00 21,012 20,579 20,847 21,346 20,946 46.22

Appraisal costs 1,909 1517 1,778 2,094 1,825 147 9,610 11,842 11,597 11,803 11,213 24.74

Internal Failure costs 0 0 0 0 0 0.00 0 0 0 0 0 0.00
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LHUNAALA AT
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AMUNINIIN AMUNINIIN
Prevention costs 10,279 10,291 10,298 10,338 10,301 32.21 14,467 15,442 15,544 15,441 15,223 66.78
Appraisal costs 4,247 5315 6,347 5927 5,459 17.07 5438 5,656 5384 5,702 5,545 24.33
Internal Failure costs 16,382 14,556 16,912 17,054 16,226 50.73 2,113 2,065 1,941 1,989 2,027 8.89
External Failure costs 0 0 0 0 0 0.00 0 0 0 0 0 0.00
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~ v £ 1% . ! [ A
A1NAN9 W 5.3 Fununisilasiis (Prevention Costs) NAWNN9AAFIUYUAATNLADY
NouisuiuReuiueney 2554 HA1RINANLAY 10,301 UsaLAaunadaInaBiunian

WNUAMNNIREUNE 8 TR UNINIAN 2555 HAninTuilu 15,223 umnsdeineu

q q

e

124 4 < & v

pdousiuyuNsesiulAANTuaINRN 32.21 wWaefidus 11 66.78 wefidus fununis

R

FIINAABLAIIATALA YNNI INUAUNIN (Appraisal Costs) NEUNNTARA LY BATANINLADY
NousuiNReuiueNeY 2554 HAANANIRRT 5,459 UNNEBLAAUNAIAINAIHUNNTAR

WNUADNNABUNEEUTNRUNINGIAN 2555 1 NTWLTW 5,545 umseihew dadou

q q

e

¥ [

fuunsagaunadawazn sz ilun N AR Ra AN 17.07 wafidus 1

q

24.33 wafidus dausunuANLNNGaIA1uAAINA18 W (Internal Failure Costs) i
MsaauuAn TR eLigUIILR LA BT UENEY 2554 SANANANeAY 16,226 UAe
1AW MAIAMNANTUNNIAAFUNUADININ LA BULNHIEUDILAAUNINGIAN 2555 HANAAAY
WAe 2,027 UnEaRau dadausiuuandunnas fnuauninate lulAanasannias
50.73 wadidusl 1Tu 8.89 WafifuAaIAuNuAMAINTIN (Total Quality Cost) WHUNAA
\aLmes

k4

AU UAUNINIALIINLAUN AR LA 85 89 UFENNIUA NI NauA WHUNTA A ALY

Q Q

AMUNNHANANANIRAY 31,986 LNFBLABUUAIAINANTUNIIAAFUYUATUNINTAIA AR

< &

Waa 22,795 Umsainan a1u1nanan lganels 9,191 umsAanau Anklu 28.73 1Uasidus

1 A
AALARY



124

LAUNTEULLLLA T LN UNA AL LTS
A9 5.4 ERUAUNUAMNMIALIINTBI N UNIT UL UL BA L LN UNFAR LA LTaSTauLa L

UAINIIAAF U WA TN

HunuAmNIN(LIN)
NAUN1TAAFUNUATANIN W.A.2554 VAINITAAFUYLADLNIN W.A.2555
dszimiiunuAnInn B B
- . Fiunu R . B
Aquie | nangnen | @enan | Aueneu % dndou | Nguiau | nangian | Aonen | fusneu % dndau
AN AN
Prevention costs 10,279 10,291 10,298 10,338 10,301 6.60 35,479 36,021 36,391 36,787 36,169 53.10
Appraisal costs 6,156 6,832 8,125 8,021 7,283 467 15,048 17,498 16,981 17,505 16,758 24.60
Internal Failure costs 16382 | 14,556 | 16912 | 17,054 16,226 10.40 2,113 2,065 1,941 1,989 2,027 2.98
External Failure costs 134,765 121,203 105,232 127,899 122,275 78.34 13,884 13,459 12,713 12,572 13,157 19.32
ﬁunuﬂmmwiﬂmam 167,581 162,882 140,568 163,312 156,086 100 66,524 69,043 68,026 68,853 68,111 100

AINEN9WN 5.4 fiununisileariu (Prevention Costs) Tnaigauununi@euuuLLAL
LWHUNEALA LD F LA AUNQUIEUTNLADUIUEIUY 2554 HANAINLAN 10,301 LINUAIAN
ANTLNNTAAFLYUATUNINADUN I EUDABUNINIAN 2555 HANNT1TIW 36,169 L
patnau dndausiuyunistlesiuldinauanniis 6.60 iesidus flu 53.10 wesfidusd
AUNUNNIRAA 8UATIATALATNNTUITIHBADINN (Appraisal Costs) BUNNTAAFLY Y

A4 a = o = a = C o o
AUNNABURDUNUDS IR aUTENEY 2554 HANAniANIaat 7,283 UNNEHaLABUNAIAIN
ANTLNNTAAFUYUATUINN IRDWINEIELTNIARUNINIAN 2555 1 nTuLTlu 16,758 Lwse
Bau AAdIuAUUATIAaaUATIATALaTNIsITiiuA AN HANANTUAINIAN 4.67
waedidius 1l 24.60 wWeddus AunuaNuANIaIfIuanInnTe iy (Internal Failure
Costs) TAUNNIAAH U UATUAINLABURYUIBUNILAAUANLNY 2554 HA1ANLAN LA

| A o o a & A =2 N
16,226 LMFABADUW UAIAIMNANTUNITA AFUY WA IN LA BWHNEIEUTLABUNIN AN
a = 1 = o v ] 1% A
2555 HANAARIIAE 2,027 Umsamen dadausiuyuanuunnsasfiiunmuninaie luian
ARAIAINIAN 10.40 wafidus 1 2.98 Wafidus AunUANNUANTBIAIUA UAINATLUEN
(External Failure Costs) fauN9aAfUUANNINAUNGUIEWTINLA A UA NN 2554 HAN
ANIANRALY 122,275 LMEBIAY NAIAMNANTUNIAAGUUANTWABULN 18 UT9 LADY
g A ] N & ' 1%

NINGIAN 2555 NANGAAIIMAS 13,157 LNNABIAEY ARAUANNUANNLNNGEI A 1A DIAIN
MeueniAaAadaINAN 78.34 tlafidus 1y 19.32 wefifusf 1evfiunuauainga
(Total Quality Cost) WHBNITLWULILILAZ N UNEALA LIRS

FuuA NN IAIINLE BT EBLULLAS WHWN AR LA LTS a a9 UTEMNIdlAn I ey

ANTUNNIAAFUYUATUNINIAIANIANIAAY 156,086 LINFaLAEUNAIAINALTNNNTAN
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AUNUAINNEAIAAANAD 68,111 UmFalAaw da1u1nanAldana’ld 87,975 uinsa
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waw Anihi 56.36 wWaedldussiaiman
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AN
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a
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ful 2. 1AesAudndleflaufieenann 3. daeLAUANATIANAIUTI A B9 TLA Y AT
1NN TIIEAYILL 2,64, 2.72 UAT 2.82 AYLLUANNANSL UANAINNINITAAFUYUADININ
ArunLAaanalall 3 Fudavuuuanuianelafivauih 3.96, 3.86 LA 4.06 AZLUY
PINATL anAzuuANegT 5 azuun luiAaunsngnaN WA 2555 ifauiuA g

a o = K A =2 v 1 | dl !
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A A | a
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e A '
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5.4 URLAWDLUL
4,
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NUNINLNE, 2545,

a

WA Naase)d, 4178 293 Cost of Quality ansiuy BanANN. Ngamne : TBagLATY,

q

2546.

13n leAzna. MIMIIAMINZANAMUANUAININAMTIBRA1YNIINTUIANA M UALLAN

NIUANHIPAAMNITNNITHAATDIVLLALIG U . AN BN U By yruuniidia,

MATTRANIINEAAINNNT ATUZIAINIINANGAT WIRINIDINNINENAE, 2547.

Usz@v3 gunaing. maleazifiunuaunnlulsgueRa MNITN: NIANH 19991 UK AR

wsnamisuasiestiaas uarlssrunandaguarailnsninaaiig. Ineunwus
ey 1 NNIUa A, NARTIIFINITNAAANMNNT ANUEIAINIINAGRAT, 2551.
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4n13ml 9191418799, NIIWAIUIGAINITATUIARY UAMAIN WAL N19UT U9 AU Y
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szinnaes 2554
IV GRS Rl
AR Anuwau [nenmen| danAn | Auenay
Prevention | gint&ane unsiineusamiinnu E(C,p) 0 0 0 0
costs
Arlanelunsiedeiuun E(Cp) 0 0 0 0
AN IR N 19N AR B ANSTUTFIBEN
0 0 0 0
E(CTPS)
Appraisal Cas
Al e Tunsmsmeaaasuuuy E(C,y) 1909 | 1517 | 1,778 | 2,094
costs
Internal iy g apnwanvd E(Cy) 0 0 0 0
Failure
costs Al e Tunsuilandnsioust E(Cqy ) 0 0 0 0
External  |A11#anelun1svnan s e ansusiinnges
239 299 239 299
Failure E(Cqr)
costs P ,
Al luntsmaagerlud E(C,,) 708 470 341 544
Anldana lunsufilasnuliigndn E(Cge) 0 0 0 0
Al e lunsudanandnsilvd E(C ) 133,818 | 120,435 | 104,653 | 127,057
ﬁunu@mmwmu (L) 134,765 | 121,203 | 105,232 | 127,899
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SEEARVGTN 2554
AU A LA
nuwiau | nsnmen | &wnan | Aueney
AN
Prevention | Anldanelunsinausundnnu
0 0 0 0
costs E(CT )
Anldane Tun s usaLsasans
. - 5,207 5171 5,224 5,326
naunan E(Cgp)
A lEanehgeinmiesesdng
wiWNW wazgUnsainnsnam 4,875 4,923 4,877 4,815
E(Cpu)
fununisaauiiauLAresiledn
197 197 197 197
E(Ccm)
Appraisal | A lE[ne lun1snismenaaan
A 1,307 1,091 1,398 1,697
cost Ay E(Cyy)
A 1EAN 8N IR AABLIN ARSI
| R 1,209 2,170 2942 | 1903
szndnamanan E(Cyyp)
AN lEAnEN"TRM A DN AR T
LK 1,731 2,054 2007 | 2327
da1@agiiauds E(Cyr)
Internal A lEanernaa s E(Cs) 16,149 14,284 16,702 | 16,723
Failure Anldan e Tungui land msiuet
costs ! 0 0 0
ECrw)
Al luntsnmaaanln
125 137 102 196
E(C,y)
Internal D ae
A lEan e Tun s LR a8
Failure o 108 135 108 135
pansusiunnges E(Cqr)
costs
External Al e Tun sl lanuliignan
0 0 0 0
Failure E(Ck)
costs AN LA e Tun 19w ARG p1 T T
0 0 0 0
E(C..)
ﬁunu@mmwmu () 30,907 30,162 33,557 33,318
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19NN A.3 PIENUHUNUATLNTNIINTBIUNWN T BB UL L5z A heuTWIEY - lnou

MUENEY 2554 NAUNIAAFUNUATIN (L)

% AU
tevian guwiau | nenean | AN | Aueney 794 P
ADANN
Theiqu
Prevention costs 0 0 0 0 0 0.00
Appraisal costs 1,909 1,517 1,778 2,094 7,298 1.47
Internal Failure costs 0 0 0 0 0 0.00
External Failure costs 134,765 | 121,203 105,232 127,899 | 489,100 98.53
ﬁuanMﬂWWTﬂﬁl‘mM 136,674 | 122,721 107,010 129,994 | 496,398 100.00

B9 A4 I ENTUHUYUADIANIINTDILNUN 1A 8 FUL UL 92 ANLR AUND W EU- 1Raw

UL 2554 NAUNNTARFIUYUANININ (LN)

% AAAIL
UseLnn HOQUIEU [ NINJIAN | A9WIAN | NUENEU ERRY

AN

TRgTIN
Prevention costs 10,279 10,291 10,298 10,338 41,205 32.21
Appraisal costs 4,247 5,315 6,347 5,927 21,835 17.07
Internal Failure costs 16,382 14,556 16,912 17,054 64,904 50.73
External Failure

0 0 0 0 0 0.00

costs
ﬁunu@mmwimmu 30,907 30,162 33,557 33,318 127,945 100.00
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szinnaes 2555
IV GRS Rl
AR Nguiay | nanmen| dwnau | Auenau
Prevention | ¢nigang lunsiinausumiineu E(C,,) 3649 | 3649 | 3207 | 3649
costs
Al e Tunswedaiuuy E(Cgp) 2,543 | 2973 | 2,883 | 2912
AN IR N 19N AR B ANSTUTFIBEN
14,820 | 13,957 | 14,757 | 14,785
E(CTPS)
Appraisal D ee
Al e Tunsmsmeaaasuuuy E(C,y) 9,610 | 11,842 | 11,597 | 11,803
costs
Internal iy g apnwanvd E(Cy) 0 0 0 0
Failure
costs Al e Tunsuilandnsioust E(Cqy ) 0 0 0 0
External  |A11#anelun1svnan s e ansusiinnges
63 57 58 49
Failure E(Cqr)
costs P ,
Al Tunrsmaagerlud E(C,,) 102 133 128 17
Anldana lunsufilasnuliigndn E(Cge) 0 0 0 0
Al e lunsudanandnsilvd E(C ) 13,719 | 13,269 | 12,527 | 12,406
ﬁunu@mmwmu (L) 44506 | 45,880 | 45,157 | 45,721
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SIEARVIGTGN 2555
AV GRS Eal]
Jouwieu| Touiew | Jdgurieu| dnuna
ﬂqmﬂ’]w 9 9 q 9
Appraisal | A1 lEAneTunNsnsmeaaseLinn AL
1,378 1,433 1,356 1,485
cost | ECy)
AN eNIATMAR LN ARSI TE RN
- 2,097 2,085 2,041 2,105
nsuan E(Cyyp)
AN lEa 8N Mg BUNAR T
L 1963 | 2138 | 1987 | 2112
a1@aguneuds E(C,,c)
Internal Al naa s E(C) 1,981 1,928 1,823 | 1,865
Failure A 1A 189 WA A B AT
costs 0 0 0 0
E(Crw)
A ldan e lunsmmaaeylusl E(C,,) 51 43 46 45
Internal D as s s oV
ANl TN 13U 80 LR VBN A AT
Failure . 81 94 72 79
unnses E(Cgp)
costs
External | Anlanelunsufilanuliignén
0 0 0 0
Failure E(Cr)
costs AN l[an e Tun 19 ARG M DT b
0 0 0 0
E(C,,)
ﬁunu@mmwmm (L) 22,018 23,163 22,869 23,132
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% ANATL
tseinn WNIEW | WEBNAN ﬁqmﬂu NINIAN ERRN ki
ADLNTW
Taigan
Prevention costs 21,012 20,579 20,847 21,346 83,784 46.22
Appraisal costs 9,610 11,842 11,597 11,803 44,852 24.74
Internal Failure costs 0 0 0 0 0 0.00
External Failure costs | 13,884 13,459 12,713 12,572 52,628 29.03
ﬁunu@mmwimmm 44,506 45,880 45,157 45,721 181,264 100.00
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% AAAIU
tezinn WENEY | WE AR dgune nInNAN EXPR ekl
ADANIN
Thti9qu
Prevention costs 14,467 15,442 15,544 15,441 60,894 66.78
Appraisal costs 5,438 5,656 5,384 5,702 22,180 24.33
Internal Failure costs 2,113 2,065 1,941 1,989 8,108 8.89
External Failure costs 0 0 0 0 0 0.00
ﬁunu@mmw‘immu 22,018 23,163 22,869 23,132 91,182 100.00
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Inuiey [nengAn | @A | duenew | weney | wgenan | dguiey [nsngiaw
Prevention costs 0 0 0 0 21,012 20,579 20,847 21,346
Appraisal costs 1,909 1,517 1,778 2,094 9,610 11,842 11,597 11,803
Internal Failure costs 0 0 0 0 0 0 0 0
External Failure costs | 134,765 | 121,203 | 105,232 | 127,899 | 13,884 | 13,459 | 12,713 | 12,572
ﬁunuﬂmmwimmm 136,674 | 122,721 | 107,010 | 129,994 | 44,506 45,880 45157 45,721

FN9NT A.10 WAAANGTUYUATNINIINNAUNNIA AFUYWATINTWLA TR A A B LY WA DIN TN

WHUNAALA LIRS
AUYHARNIN(LT)
dszinmiiunuannw NEUNTTAAFUYUAANIN W.A.2554 WRINITAAFIUNUADLNN W.A.2555
Inuiey [nmngian | AevnAd | fueeuw | el | wosaAx | Bguiei |nsngias

Prevention costs 10,279 | 10,291 | 10,298 | 10,338 | 14467 | 15442 | 15544 | 15441
Appraisal costs 4,247 Fats 6,347 5,927 5,438 5,656 5,384 5,702
Internal Failure costs 16,382 14,556 16,912 17,054 2,113 2,065 1,941 1,989
External Failure costs 0 0 0 0 0 0 0 0
ﬁunuﬂmmwimmu 30,907 30,162 33,557 33,318 22,018 23,163 22,869 23,132
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