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Abstract

This study introduces the methods to apply and develop the integrated Cost of Quality (COQ) and
Time—Driven Activity—Based Costing (TDABC) model for seeking not only quality improvement but
also reduction of overhead cost. Inefficient and uneconomical COQ activities can be identified by using
time driver which also maximizes the quality improvement for Prevention—Appraisal— Failure (PAF)
quality costs. In contrast, reduction of the indirect cost of unused capacity resource using Quality Cost
Capacity Ratio (QCCR) of TDABC minimizes overhead cost for COQ activities. In addition, linkage
between Overall Equipment Effective (OEE) and Time Driver develops the integrated system of Total
Productive Maintenance (TPM) and TDABC model. Lean OEE maximizes when an Unused Time (UT) of
TDABC that are TPM losses and lean wastes reduces whereas the TPM Cost Capacity Ratio (TCCR) of
TDABC minimizes indirect cost for non—value added TPM activities. Numerical examples are derived to
better understand the proposed COQ/TDABC model and TPM/TDABC model from this paper. From the
proposed model, process mapping and time driver of TDABC are known to lessen indirect cost from
general ledger of comprehensive income statement with a better quality innovation and improvement of
equipment.
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oA st Tkl e Arkele] Yt ElAle] o
S FH3] YA Z2Ax0 ERetn AEAd
5ol e AFd5E (Resource Capacity)
sk AIZPE A (Time Equation) o] AEA o= F7}
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COQ(Cost of Quality) ==ZA~[6]12F TDABC
(Time—Driven Activity—Based Costing) £3%32]
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Artell gl o] Fo|AA] kil A, AE7E Tl
oJg) gHSoix|%o] oEAESRAA(PCP) o= At
A aAzAE 2334 37944, SCM(Supply  Chain
Management) Tl UPR-EGY} 2RSS v
of WA = UL A oR ek ARAR] 74
BHZ(Quality Assurance) 7} F2473% (Quality
Management) €55 AAJEloF sich 53] PCPAAIX =
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oA 71Ul s A ARgEeAE Swlgle] d
T Stk A=41Q1 21314 (Reliability) 2 0= PCPE
o AN Fort giok Bgh SRR A
2ol AlFL o]l S99 iRt ofRE AlEAY
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AFeZ QMg 3 H7Ee] Ak ) (Corporate
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2.1.2 COQ/TDABC BEZZAAA AAE A
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<Table 1> Bill of Process Activity for
COQ/TDABC Model

M
cea Process Activity
process
MCU :
A 7 of MR : A& 2A}, CPS:
EVE ) aagaza, cOR : AtdE
4
DQPR : AAFAA =47},
PSDD : | DSA : 2AX &%, PDQT
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JEHAE
PCP : PU - SR : ¥ F A AR, SRT
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=R A . | THFENEHIHAE, SQP
T L FRAEAAY
oM : OPYV : *gjk:gﬁjzl*?@%
A% o OSPQ : AAA=FAA
v o | OQE : AAAFALF, OSPC
C L EAATRue
QA : QPP : FAFFAE, QPR :
FAAYG | FAAARIL, QE  FARE,
2% Ql - FAMA, QA @ FA A
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AzzAz | T FRAAANAZA, RSR ¢
e A A o o) @A) %]
OPSF : | MRCA : A AAH =4, ORR :
] Az 7, RIRT -
w4 ARAANE, EO : 7124
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Sa9% Cl: ZdY x4, US
EFCP : : LRSS
oo | APRAE
o] 5 o F oL
Az A2 xﬂzn'ﬂ PLP : PLel® &%, PLD :
o PLY o &5

WAl 3 1 <Table 1>3 o] r Z2AX i85 PA,
(r=1,2, -=,q), (i=1,2, ---,1)5 ARP2] BOA¥H
of| A A7ty



324

TPM COQ Z2A|A00A AZFEQ] ABCAAH S &8

Mo

Al 4 Zsel

Capacity) & (1)2]

Sow,
A Aol e b
3} o] ik

w,..9}

J

(1)

ACE olg51o] ruw
CPC,.;(Cost of Practical

A 5 pERAIR] i j AR 58 PO
(Practical Capacity) & (2)2]3} o] 3}
AR A A T8 =1 LA DG x A AN 4 24

A< DR < A A A E3a & [Person Hour]

AN 52 =

T =2

A= | 4= 1] 53 E-& [Machine Hour]

A 6 0 ZRAXN p3 AR 7R
AR E] 59 PG E
H] CCR,.;(Cost Capacity Rate)E (3)213%

<Table 2> Time Equation of COQ/TDABC Model
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&8 UPC, ;= (23} 2ol 73

l
PT, ;= Zﬁmﬁm‘j
i=1

UT,., = PC,;— PT,,

UPC,.,; =

G,

% 100(%)

(3)

<Table 2>°lA rZEAA, (D%, j2Fdo|
AZFER1N(Time Driver) 3,9k ARFE1e] %

olgste] MARt PT,.,, FEARY UT,,, ©l

Process Activity
Bz By, Bsws :
MCU MR CPS CDR
B, Bay Bay - By Bss
PSDD DOPR DSA PDQT SPQ Fr
By By By : Byty :
PP Pu SR SRT POTDR SoP
OMS By By - B3y : BTy
OPV OSPQ OQFE OSPC
QA BTy By - By By, By
QPP QPR QF Qr QA
PA By BTy : By : BTy :
RIT ME QOSP SICP
OMSA By By : Ba3 Bz, B5Ts - BeT - Bz
APP POITA SIT ST PCM LS MITE OFC
EA By Bay Bazy :
FPE SPE EFSSP
By Poy :
RTID ‘DR TDR
By : Bos : o - By :
PSDE DCA RDC SDC PLN
By ¢ By Bsmy Byzy
IFCP PE PMRD PMR SCA PSR
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<Table 3> Notations for Calculating Indirect Cost
for COQ/TDABC Model

Resource Drivers RE, - RE; -+ RE,
Account Amount AC, -+ AC; -+ AC,
Product Order PR, - PR, -~ PR,
Process | Activity
P PA,
PA,;
PAH I/I/k‘Z]T
. where r = 1, 2, q
Pr PA” 1 = 1, 2, ° , l
j=L2 ., m
k=12 ,n
PA,,
PA,
7 PA,

2.1.3 COQ/TDABCeIA AEE 7] At

A7 el dist ZEAE ke st AAlsH
(PO, AHARHPT), FFARHUD Ol gt Hdn]
CPC(Cost of PC), CPT(Cost of PT), CUT (Cost of

UD)E 8= wAl= o33 2ot
oA 1 A, A, e WV PR,
(k=1,2, -, n)oll OIgt jARIER1Y r Z2A X3S

o 7l cre, o AAARLSE PO, ARFER
Brijps NTHERQL] G 0l 8l CPT,.,,., CPC,.,
CUT 7kE (5)/\]3,]. 7]'01 ?‘6‘]']4'

T Jjk 267 i kL ik
CCR crc,
rejk T Tr]k
CPT,.;, = CCR, ;X PT,.;
OU;TT]]V COR k>< UT, rejk
CPC..; = CCR, ;% PC,, (5)
oA 2 0 MW PR, (k=1,2, -, n)H rZ2A]

20 7] oPT,. & (6)AF o] 8k A4
L e N ] HW*SPO% WrEAEE 2
CUT,., = 2&ste] frAkgdel digh ol§-&3d+

CPT.. k—EC’P -

j=1

CUT,.,= Y, CUT,

j:l
ZCPT

r=1

q
CUT..,= Y,CUT,., (6)

r=1

CPT., =

2.2 COQ/TDABC E323°] A&

2 Aol xi= <Table 1>3 o] A, AA|, FHuf], A
TJrE:] oq]aLﬁﬁ J,]_ E 7§0§%E_4 oq]ulM,q]/\
(PCP), v, Az, edd F7Edy) Al o)E
o] AR HIFAESIZAA(APP), AA|, T, A
23 WA IAEZZAAIFCP), Y A 9
A, AF=AULFY] A E A=A (EFCP) =
T4 COQ/TDABC?] 7185 21 gof|2 AA|sic)
Aoz 2 A ol s AEANMR), IAEAZA
(CPS), AYFAE(CDR) &%, Al AT A o=
AAZ AN EH7HDQPR), AAALEE(DSA), 1“4
AEFSAIZAHPDQT), AAnAAERIE7HSPQ),
HAE (FT) %%, ool g% iﬂlMﬂL %%ZH:‘A}
(SR,  FFAFEHZHSRD, 7 EdelEAE
(POTDR) SaAREAAIE (SQP) %EOl AT} Az
WA R A 2ol= AR HE(OPY), A
EFAAE(0SPQ), AAAREA 1S (0QE), 541457
] (OSPO) &so] Qi FAAFZZA o= F4
A8 QPP), AR IT(QPR), =A7S%(QE), &
ANAQD, FEAHQA) Eso] ck

TFuE7FEAEZ A0l FAHEANRITD), A5
(ME), FFAAENEQSP), FFHAAZAHSICP)
e, AFEAIIZANCE ARHARE] A

(POITA), HARERI(SIT), SEAAST), 8¢
7HPCW), AFEAALS), AF7IMTE), 3ARIE

(OEC) &'5o] Slth duiriidzzare= dury
T37HEPE), 5HAREE7HSPE), EAeH]E5 7}
(EFSSP), AlgzAMHolE B2 A ~olli= AlE Ho]E]
41(IDR), AAMHOEE7HTDR) E5°] it
AAPIEA L Z M| 2ol = AR A (DCA), 22A
AR RDC), AAMAAAEE(SDCO), LA
(PLN) &5, Tl olsd 2 sdl= ?ﬂﬂx}xﬂ%% 7
A2 (PMRD),  THiIARAAl (PMR),  &awARA7 324
(SCA), EFAAAZTARSR) s, AFAHFALZ
Alzsollis AEIAE 2] (MRCA), A2 34721 (ORR),
AAAAE RIRT), F7HE(EO) 5] Slth
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FHE A AL ZZ A A= FHAZAHCD, 117
AR US) S5, AZxEAQZZA A= PLAWE S
(PLP), PL¥|&&(PLD)°] Sith

FAIFAETZ AL Ed, FrEd, AuEd
o] A dgEo] s AR <Table 4>%}
2ol XA (Labor) ¥ el HQ3E HEAA
(Building)©] o3t F{iakg o &gt b
FHEAAAM Y] AL ZRE COQ/TDABC
ERAe] S Fof, BEl$An], ofn|uE], gIxt
T, B35 59 1] A AAlsk] (1) 2
o] <Table 1>9] 117/} Z2AA~E AXxL3} HE
Aol oigt 7Bl CPC(Cost of  Practical

Capacity) & <Table 4>9} o] -3t} w3k Q1A A}
A AEARel dist AAR ] 58 PCE (2) 4=
ojgste] T SFHUUIAF W aAXH|A(CICS) 22
FARC] AL () A2 2

AAA PC, =14 FHFA T x AG 2 F A5
X IR A < Q1A T
=847/ <3009 /< < 109 < 0.935

= 1870 hrs

AEAYD PC,=E5NZAY xFFHA L] d /&
=867m> % 0.9
= 780m> (7)

<Table 4> CCR and UPC of Labor and Building Resource for COQ/TDABC Model

Labor Building
Process UPC
CCR, cPe PG, PT, UT, CCR, CcPC, PG, PT, | UT,

MCU 298 176 590 525 65 150 75 500 445 55 89
PSDD 85 85 300 276 24 45 36 800 736 64 92
PU 295 130 440 396 44 80 56 700 630 70 90
OMS 365 325 890 641 249 174 139 800 576 224 72
QA 371 278 750 525 225 153 119 780 546 234 70
PA 293 354 1,210 1,065 145 160 152 950 836 114 88
OMSA 350 727 2,080 1,560 520 312 312 1,000 750 250 75
EA 282 257 910 828 82 193 110 570 519 51 91
RTID 380 668 1,756 1,229 527 325 286 880 616 264 70
PSDF 360 1,474 4,100 3,034 1,066 809 631 780 577 303 74
PF 306 941 3,080 2,680 400 463 403 870 757 113 87
OPSF 295 587 1,990 1,851 139 270 251 930 865 65 93
CICS 332 620 1,870 1,646 224 340 265 780 686 94 88
PL 576 3,457 6,000 4,260 1,740 1,646 1,481 900 639 261 71

Dimension of Resource Supplied : Labor : [hr], Building : [m

2]

’

PC,, PT,, UT, : |hr] PCy, PT,. UT, : [m*], CPC,, CPC, : [10°won], CCR, : [W/hr], CCR, : [W/m*],
UPC : (%)
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<Table 5> Time Equation for Claim Processing

Activity
Process Time Equation and Time Driver
Megaprocess
EFCP (External PT =30+ 15y,y, + 16y,
Failure Cost Process) + 70y, + 15
Process : where
CICS (Complaint 30 : Claim Input Time

Investigation and

Customer Service y, * Claim Account Setup Time
. Process) _ General Claim Type (1),
Subprocess Versus Special Claim Type
CI(Complaint ©)

I tigati Activit X
nve‘s 1ga ion) Ac 'lVl y yy * Number of Claim
: Claim Processing

Process Time = New Y3 © Number of Claim
Claim Account Setup Preparation
Time + Claim Yy

Preparation Time +

* Number of Claim
Processing

Claim Processing
Time + Claim

Reporting Time

15 : Claim Reporting Time

<Table 2>9} (4)2] ©]&35l] CICSZZA| Q14
el HEARY PT & F-8hd (8) 23 2t}
CICSZ 2 A =~ A Y N3+ PT,
= CI&% A G A3+ USE-5 A g A 7F
= piz1 + By
= 2N 7H/ G F % < 248G 9| & %
+2.3A7H/ G & E <5009 9] &5
= 496A] 7+ 41,1504 7+
= 1,646 hrs (8

~—

(8)2ellA Cld9lgdss e4xdsor 4

ol

i

Askel A Al g8k <Table 5>¢F Zom
PT (G &%) =f(248%) ] #Ad gste] &
ddzAEE PTE FdddEesds 30
hrs, SUYAL LAY 2485 15y,y,hrs, U
TH 2 4EF 16y,hrs, YA LA F 70
y,hrs, SUAB-HFFAFH 15hrs 2 T/ S0}

PR BRI PT, = 686m* o™, (4)2]9)
fF+FAIY UT= PC— PT, ©|8% UPC=PC/PT
x100% o] Al 2Jste] UT,=1,870—1,646=224
hrs, UT,=780—686=94m? UPC,=1,646/1,870
=88%, UPC,=686/780=_88%°]t}.

W] 7 el ARRE 117 Z2Ae] sl £

QR HAEARY] AAFsEARE  PC(Practical
Capacity), *2&ARHPT), fsARHUDel gt 78]

CPC, CPT, CUTE (5)2Jel] oJall 8k <Table 6>¥} 2tk
<Table 6>°l4] COQ/TDABC Z&A|A0 F #|3%d
7Hdn] CPCE 77} 2,2287H, 8,9027F) © & <Table
7>} o] EEERIAIA ] wiEertel sl n] ]
7Hnel agsity. COQ/TDABC ZZ2A2A0x A7)
v ooEAEEAA A AHJAN(AS), A5
(AR), URAEA=ZzAA i AAEHEAT7
(SDO), #EJE-sAAZ~ (UML), AT 3H]E-(SC),
SARESEASHDEPS), WR-da14E4 (IFLL), 9
AEFATZAATE TERG), IFH(RFO), 2EH]
RO), HFEAWO), I (PE), FLAEH(CUG),
7 EEA@LS) el Sldsh 7 AEE Auls
<Table 7>3} o] 247} 2,862%H, 1,9087+1o]c},

<Table 6> CPT, CUT and CPC of Products Sold for COQ/TDABC Model

10%won
Product 1 Product 2 Total

Process CPT, cuT, CPC, CPT, cuT, CPC, CPT cur cPC
MCU 45 5 50 178 23 201 223 28 251
PSDD 22 2 24 89 8 97 111 10 121
PU 33 4 37 134 15 149 167 19 186
OV 67 26 93 267 14 371 334 130 464
A 56 23 79 222 % 318 278 119 397
PA 89 12 101 356 49 406 445 61 506
OoVS 156 52 208 623 208 831 779 260 1,039
EA 67 6 73 267 27 294 334 33 367
RTID 134 57 191 534 229 763 668 286 954
PSDF 312 109 421 1,246 438 1,684 1,558 47 2,106
PF 234 35 269 935 140 1,075 1,169 175 1,344
OPSF 156 12 168 623 47 670 779 59 838
Ccs 156 21 177 623 85 708 779 106 835
PL 701 287 988 2,805 1,145 3,950 3,508 1,432 4.938
Total 2,228 651 2,879 8902 2,614 11,516 11,130 3,265 14,395
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<Table 7> Product and Quality Cost Calculation
Using Integrated TDABC and COQ System

10*won
Category Product 1 | Product 2 Total
Sales Revenue 63,600 42,400 106,000
Quality Direct Cost
PDC : AS, AE
IFDC : SDC, UML,
SC, DEPS, IFLL 2,862 1,908 4,770
EFDC : RG, RFC,
RC, WC, PE, CUG,
LS
Quality Overhead
Cost Adjusted by 2,228 8,902 11,130
TDABC
Total Quality Cost 5,090 10,810 15,900

PDC : Prevention Direct Cost, AS : Administrative
Salaries, AE : Administrative Expenses, IFDC : Internal
Failure Direct Cost, SDC : Scrap due to Design Changes,
UML : Uncontrolled Material Losses, SC : Scrap Costs,

DEPS : Downgraded End Product Sevices, IFLL :
Internal Failure Labor Losses, EFDC : External Failure
Direct Cost, RG : Returned Foods, RFC : Retrofit Costs,

RC : Recall Costs, WC : Warranty and Claims, PE :
Penalties, CUG : Customer and User Goodwill, LS : Lost

Sales

<Table 7>°A AE1S vlEdE 331 FATPIHE-
o] Zror} ARE2E wiEde] FomME T Al
o] FAMo] tifslal HHsle] o]Z <lst AdAm| e}
Araego] Wol whalsk Foh weeh ke ol AL
FAgEE B sla Duod o] A A7H
L 9lo] o5 AHzsl] A3 FAEH|Ee] Sk
Uck E=SE AZEAAH o8 dofd 4= Sl 129
AFPada A5 719e] Hilsolu|x|el H oA
Al 717 & 5= Qo g AE2e] FATYS 9
3 COQ/TDABC Z2A|29] 7o) et

olF &l AlE2el FE QAR AEAIS] o]
5 (UPC)©] <Table 4>%} 7] 70%H= A3 F2
AREE(QY), AZAYEAOMS), AlgzAtHelE 2
HAERTID), AZF7EAEOMSA),  AAREEA
(PSDF), AZ=29)(PL) &gl tigt =-de] Aufx| <}
o] etk Tdk AlE22] oA WS
ArtFigure 1.1), AEAFHAC]  FHAHFigure
1.2) 8] FrtaAESsy} AYTFAESs W AgEsE
FFo] AgnES B T2 FAE] EYPES 3o
A= (Figure 1.3, Figure 1.4) A2 ZAAAZFZ =0
R TEARQD AN RN S SAl
3F 4= glok whebA] AlE2e] st AAA|Zmpe
s Ao BFS WEA %= ZD(Zero

o )

Defect) AJ&ke] AlZml<0o] oAl EaL(Figure 1.5,
Figure 1.6) oFZAEdsy J7fFAESFS E0Q
sl Hrk o= I8l A3 WF-EEAEel 2F-EH
A st AlFAESsE Fole Hol S48
73 FAERRERRE sAlel g 4 Qltk

3. TPMellA] TDABCY E3t=3/ldr 4l
28
3.1 TPM/TDABC 3289 /it

TPM(Total ~ Productive  Maintenance) [29] %
TDABC (Time—Driven Activity—Based Costing) &%
582l ARPS] BOAE <Table 8>3} ko gloldu|y
el 739 Tact Timeo] ¥w 94541 7-¢- Throughput
@1 UPEH(Unit Per Equipment Hour) |t}

<Table 8>9] *RVIEEFIAF-IRA o= AT
AAM), AFRAPM), RARSHEAMIE) E50] 9l
3 A7 BT Rl 271 (EM), AR
HRAATPM, AAAAED sl itk 8334
FreAzelE FARAQW, 387 FAEAESBD,
A2A|TZRFEAI(SSD Fisel Sl G833 EAIN
o= LD 5] ok TPW/TDABCS] F3=A|
2= OEE(Overall Equipment Effectiveness) AH])7}4
9] AEE <Table 82 PDLT, ROUT, ANOT, VGOT
of &Jal (9) 27} o] 18 4= qlrk.

OFFE = Availability Rate X Performance Rate
X Yield Rate X Lean Rate (9)

TPM/TDABCEZA| A A7MES $lall4= <Table
Do} T DA AAElor b 11709] Z2A
2~of gk T2 gs- (Unit Work Activity) &) AIRF
Wy Aol v Qltk

TPM/TDABC *~#ZA|2~of|A] CPC(Cost of Practical
Capacity), CCR(Cost Capacity Rate),
UPC (Utilization of Practical Capacity), CPT(Cost
of Process Time), CUT(Cost of Unused Time) &
Tk W (D) - (6) 27} 2t
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<Table 8> Bill of Process Activity for TPM/TDABC Model

Megaprocess

Process

Activity

PDLTLOTP : Planned
Duty Loading Time
Less Other Time
Process

AM : Autonomous
Maintenance

IC : Initial Cleaning, CS : Contamination Source, CGS : Checking Standard,
GEI : General Equipment Inspection, GPI : General Process Inspection, SAM :
Systemic AM, FSM : Full Self—Management

PM : Planned
Maintenance

EE : Evaluation of Equipment, CW : Correction of Weakness, IMS :
Information Management System, PMS : Periodic Management System, PRMS :
Predictive Maintenance System, EPMS : Evaluation of PM System

MTE :
Maintenance

Training and

ETS : Establishment of Training Strategy, DSP : Designation of Skill Program,
IPT : Implementation of Training Program, DSDS : Development of
Skill—=Development System, ESD : Encouragement of Self—Development, EA :

Education Evaluation of Activities
EM : Early IES : Investigation of Exciting Situation, EEMS : Establishment of EM System,
Management DNS : Debugging of New System, ANS : Application of New System
ROUTLOTP : Rated ATPM : WEFT : Work Focused Improvement, AAM : Adiministrative Autonomous
Operating Up Time Administrative Maintenance, ET : Education and Training, ESS : Efficient Staffing System,
Less Other Time TPM WES : Work Evaluation System
Process ST : Selection of Topics, US : Understanding of Situation, EA : Elimination of
FI : Focused Abnormalities, AC : Analysis of Causes, PI : Planning of Improvement, II :
Improvement Implement of Improvement, CR : Checking of Results, CG : Consolidation of
Gains
QAM : Quality Assurance Matrix, APIC : Analysis of Production—Input, PC :
. Problem Chart, PEFMEA : Preliminary Failure Mode Effect Analysis, PPMM :
QM : Quality

ANOTLOTP : Actual
Net Operating Time
Less Other Time

Maintenance

Phenomenon Physical Mechanism and 4M, PTEMEA : Post FMEA, 1I :
Implementation of Improvement, RPIC : Review of PIC, QCM : Quality Check
Matrix, QCS : Quality Conditions Standard

ESBT : Enviroment

ESR : Establishment of Safety Requirements, PEP : Proficiency of Equipment

P fety B
rocess and Safety By and Process, CS : Consolidation of Step
TPM
SSI @ Six Si
X Sisma DE : Define, ME : Measure, AN : Analyze, IM : Improve, CO : Control
Improvement
EOBW : Elimination of Overproduction and Blocking Waste, EISW : Elimination
VGOTLOTP : Valued of Inventory and Stock Waste, ECTW : Elimination of Conveyance
Good Operating Time LI : Lean Transporting Waste, EOOW : Elimination of Overprocessing and
Less Other Time Innovation Overmachinery Waste, EWSW : Elimination of Waiting and Starving Waste,

Process

EMMW : Elimination of Motion Moving Waste, EMDW : Elimination of Making
Defective Waste

3.2 TPM/TDABC E3523°] A& 249l (Machinery) ¥ 9122+ (Human Resource) ©)
Eolxlg o7 7 FaFr) mepa] EZE)AARA 9

& A= <Table 8> #o] \RPEeEdd= 7l A7 97 (General Ledger) O 2HE] 3¢, i,
& FARA AYRA wdusy FEgE Asvke A7 RS AEERS AL 2l
S 93 27|, AP RA, AEaEs, 2 1] 10709 ZaAs] tist lHAaw} A
cgaple 9o FANA, 94n dng, Axx VAR gi@ AN CCRE <Table 1053} o] 4

TPM/TDABCS] 7Hg¥ 2815 AAEh

TPM(Total Productive Maintenance) ¥} PAC
(Performance Analysis and Control) ZEZ A2 0fA+=
OEE(Overall Equipment Effectiveness)®} OLE
(Overall Labor Effectiveness) 342 9lal 1A
dgo] S sk E <Table 10>%} o] An]

3ty el AR AAM) ZEAA0)
Ao oist AARRA] FEPCE
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Q124913
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<Table 9> Time Equation for TPM/TDABC Model
Megaprocess | Process Activity
AM B, Byxy Byxs By : Bsxs Bexg Jo
)e CS CGS GEI GPI SAM FSM
By Bty : By : Byzy B5s - BeT
PDLTLOTP PM o0
0 EFE cw IMS PMS PRMS EPMS
MTE By Boy : Bas - By Bss - Bes -
ETS DSP IPT DSDS ESD FEA
EM By Boy By : Bixy:
IES EEMS DNS ANS
Bz, Byty By Baxy: By
ROUTLOTP | ATPM 00
WET AAM ET ESS WES
FI By : Boy Byizs : By By : Byt : Brizy - By -
ST Us EA AC PI n CR caq
QM Bizyt | Bomy i | Bsxy i | Bymy: By : B - Brzy +| Bezg Byzg : BioTig :
QAM | APIC | PC PFMFEA | PPMM | PTFMEA | 1T RPIC QCM QCS
- By By, : Bszs -
ANOTLOTP | ESBT ESR PEP s
SS] Bz By, : By : Byzy By :
DFE ME AN IM co
Bz, Byt ¢ Bas - Byt Bsis - Be By
TLOTP | LI : o
VGOTLO EOBW EISW ECTW EOOW EWSW EMMW EMDW

<Table 10> CCR

and UPC of Human Resource and Machinery Resource for TPM/TDABC Model

Human Resource Machinery
Process CCR, |cpc, |Pc, PT, UT, CCR, |CPC, |PC, PT, UT, upe
AM 157 1,654 | 10,560 | 9,504 | 1,056 | 77 1,102 | 14,400 | 12,960 | 1,440 | 90
PM 163 1,157 | 7,100 | 6,390 | 710 77 772 9,980 | 8982 | 998 90
MTE 152 496 3,260 | 2,934 | 326 78 331 4230 | 3,807 | 423 90
EM 171 1,138 | 6,660 | 5661 | 999 83 758 9160 | 7,786 | 1,374 | 85
ATPM 176 613 3490 | 2,967 | 523 82 408 5020 | 4,267 | 753 85
FI 178 437 2460 | 2,091 | 369 83 292 3500 | 2,875 | 525 85
QM 183 1,116 | 6,100 | 4880 | 1,220 | 91 744 8200 | 6,560 | 1,640 |80
ESBT 181 744 4100 | 3,280 | 820 87 496 5670 | 4536 | 1,134 | 80
SSI 176 465 2640 | 2112 | 528 91 310 3,400 | 2,720 | 680 80
LI 194 992 5120 | 3,840 | 1,280 | 92 661 7150 | 5363 | 1,787 |75

Dimension of Resource Supplied

Ao
=

o]-g-3}°]

=10,560hrs
AR A O] POy = 19104 F2 5 X 13 3002

X AV 2 o = x A 7 s a &
=10~ 7H/ 49 x300¥ /:d x 64tH % 0.9
= 14,400hrs
AMEZZA| 2~ gt @exkede 7] CCRE (3)

e

(10)

CCR,= CPC,/PC,=

W1,654,000/10,560hrs = 1579/A1%Y, CCR,= CPC,
/PCy=W1,102,000/14,400hrs = 779/ A7t Tk,

 Human Resource, Machinery : [hr], PC, PT, UT : [hr]

CPC : [10%won], CCR : [W/hr]
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<Table 11> Time Equation for Daily Checking Activity

Time Equation and Time Driver
PT = y;(30 + 4yg) + yo(20 + Byg) + y4(25 + 6y;y) + y, (70 +
8Y11) + Y5(5O + 33’12) + Y6(6O + 7Y13) + y7(10 + 2Y14)

Process

Megaprocess : PDLOTP(Planned Duty

Loading Time Less Other Time |y, : Checking for Nuts and Bolts : Yes(1) or No(2)
Process) vy : Checking for Lubrication @ Yes(1) or No(2)
Process AM(Autonomous v3 ¢ Checking for Transmission : Yes(1) or No(2)

Maintenance) vy - Checking for Hydraulic System : Yes(1) or No(2)

Subprocess (El(General  Equipment

v5 * Checking for Pneumatic System : Yes(1) or No(2)
Inspection)

Activity : DC(Daily Checking)

Nuts and Bolts
System Checking Time + Lubrication
Checking Time +

System Checking Time

v¢ : Checking for Electrical System: Yes(1) or No(2)

) v7 : Checking for General-Purpose Equipment : Yes(1) or No(2)
Process Time =

vg ! Number of Checking Points for Defects, Length, Washer and
T - Attachment
ransmission

+ Hydraulic vg © Number of Checking Points for Storage, Inlet and Oil-Level

System Checking Time + Pneumatic | Gauges

System Checking Time + Electrical | Y10 . Number of Checking Points for V-belts, Pulley, Roller Chain,

System Checking Time + | Shaft, Bearing Coupling and Gear
General-Purpose Equipment Checking | Y11 - Number of Checking Points for Heat Exchanger and Piping
Time v12 - Number of Checking Points for Filter, Regulator Wiring
V13 ¢ Number of Checking Points for Control Panel and Switching
v14 - Number of Checking Points for Pumps and Pans

<Table 12> CPT, CUT and CPC of Product Manufactured for TPM/TDABC Model 10*won
Product 1 Product 2 Total

Process

CPT, CUT, CPC, CPT, CUT, CPC, CPT, CUT, CPC,
AM 1,736 193 1,929 744 83 827 2,480 276 2,756
PM 1,215 135 1,350 521 58 579 1,736 193 1,929
MTE 521 58 579 223 25 248 744 83 827
EM 1,128 199 1,327 484 85 569 1,612 284 1,896
ATPM 608 107 715 260 46 306 368 153 1,021
FI 434 76 510 186 33 219 620 109 729
QM 1,042 260 1,302 446 112 558 1,488 372 1,860
ESBT 694 174 868 298 74 372 992 248 1,240
SSI 434 109 543 186 46 232 620 155 775
LI 868 289 1,157 372 124 496 1,240 413 1,653
Total 8,680 1,600 10,280 | 3,720 686 4,406 12,400 | 2,286 14,686
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Total Q-Cost Total Q-Cost
Cost : Cost :
Per Good | Per Good I
Unit of ! P-Cost Unit of ! P-Cost
Product | Product |
: Increasing :
| A-Cost | .
| Decreasing
| | A-Cost
I
| F-Cost | F-Cost
I I
0% Quality of 100% 0% Quality of 100%
Conformance Conformance
[Figure 1.1] Charbonneau’ s Model [Figure 1.2] Kirkpatrick’ s Model
Total Q-Cost Total Q-Cost
I
Cost : Cost |
Per Good I Per Goad I
Unit of ' P_Cost Unit of :
Product | + A-Cost Product |
| |
| Bt
I I [
| | Lost
I
I
| F-Cost
I
0% Quality of 100% 0% Quality of 100%
Conformance Conformance
[Figure 1.3] Juran’ s Model 1 [Figure 1.4] Juran’ s Model 2
Cost Total Q-Cost Total Q-Cost
Per Good Cost
Unit of Per Good
Product Unit of 7
Product 9
P-Cost 55
+ A-Cost
6
0% Quality of 100% 0% Quality of 100%
Conformance Conformance

[Figure 1.5] Schneiderman’ s Model

[Figure 1] Model Types of Quality Cost [6]

<Table 9>¢} (4) 2= o]-&sto] AMZZA| 2] dH]
o] thst AYAzr PT, S F6PdE (11) A9 2,
AMARBNZY PTy = IC2E AN 7+ OS2 E A 2
A2+ CGSE 5 A AN+ GET
A7+ GPIEEA
A+ SAMEFEH B A+ ESM

= 013, + By, + Bymy + By + By
+ Byxg + Bra;

= 27134/ 7 X 64871 + 1.5A17H/ A
% 1,29671 + 6417/ 71 < 32471
+ 16217/ x 16274 + 32413/ A
X 817 +4A17H/ 7 x 3247
+3X17H/71 < 43274

[Figure 1.6] Harry and Schroeder’ s Model

A5 A7 =12,960hrs (11)

2ol GEIGY 8% g 242850z AUE
Aale]l A A 7S FEE <Table 11>3 2
o PT(EEE)=f(848F)S #A 2l



J. Korea Saf. Manag. Sci. Vol. 17 No. 1 March 2015
http://dx.doi.org/10.12812/ksms.2015.17.1.321

ISSN 1229-6783 (Print) 333
ISSN 2288-1484 (Online)

o FTAVAHA(GED TS ZEYHE
(y; (30 +4ys)), wH84 (y,(20+5y,)), =
A (y5(25+6y,,)), 37K, (70 + 8y;,)),
ARy 5 (50 + 3y1,)), WPV FRy, (604 Ty,5),
MV, (10 + 2y,,)) 2] 7K 948ks0% e}

AMEZEA| 2] Adnakede] A2z} o] 12z;
Aol X = A PTL = 10,560hrs 01 FFAI7F
UT,=PC,— PT,=10,560-9,504=1,056hrs, UPC,=
PT,/PC,x100=9,504/10,560x 100=90%, UPC,=
PT,/ PC, < 100=12,960/14,400x 100=90%°]tk.

A7 el AE1T AE22] 107 Z2AAE 914
A7} Adn|apde] AAlEEAIRE PC, HEAIRE PT,
FFAIRE UTell tigk 7h3d8] CPC, CPT, CUTE (5)
2lof oJsf 7-8PA <Table 12>¢} #t}y EZE) ALk
A2l gzl s niolA g ealek 77
H2 AXNEE ASE 7Pdble 22 8,680,000,
3,720,000 AlE10] AlF20l vlal] 2.38) A==
ol ¥ Fert itk AFLS HnlE AE]
93l <Table 10>9] A&zpw} dH|=}Lle] o]&-
£ UPC(Utilization of Practical Capacity) 7} #=%3F
ZR2AA B0 FFAE Qlel7] 13 A el A
Aol QgL olgfst o] QFEE TEAAE
RTU(Rolled Throughput Utilization) &2 yYehfd
(12) 2=} .

offf mx 1o
o oY ol

o

RTU= UPC, X UPCyx---x UPC,
= UPC, X UPCyx UPCy X UPC, x UPC;
X UPCy; x UPC; X UPCy X UPCy X UPC,
=0.9x0.9x0.9x0.85x0.85
X 0.85 0.8 0.8 0.8 <0.75
=0.172 (12)

(12)21¢] RTU*= RBD(Reliability Block Diagram)
ol 7P okst AQlo]l AA Al AA IS F=
219 (Series) 28] /¥ 2o] 1070¢] TPM, PAC
IRMAT ol&Ee] TP Axd  LIZEAA
UPC,, =0.757F AARTU=0.1720°] J2FgS =7
A FEE o] ZZAxe) digk ZPEn|Ae] 440
2 Q79T RTUARS] 54 Z2ZAAUPCe 74
7b BEE Aoal 7P S UPC.EY AR
& RTUZF vhoA] oo} PAZEA A7 A 256
JEFe F AT E s vkds 4= Qlok

ato] ®oj AAE olEths AlREA Akare] s
AT EANE sohlis (12)49] RTUAES
of AF=Output) 2 FYInput) o] B BAHY
(Productivity) &80l 2&] PCe} UTQ] FAAAMAS

o]-g3lo] OEE, OLEZ <Table 10>¢] An|xpda} 914
kel tisl (9)21& o]gste] Fehd (13) 213 2tk

ROUT ANOT VGOT LVAT

POLT ROUT ANOT VGOT
= Awvailability Rate X Performance Rate
X Yield Rate X Lean Rate

67,849 65,197 61,743 59,956

/\_)H z _9_] — ) ’ ’ I

4144 oFE 70,710 67,849 65,197 61,743
=0.960 %< 0.961 X< 0.947 < 0.971
=0.842

49,308 47,507 44,939 43,659
?lqu % — b b b b
4 oLE 51,490 49,308 47,507 44,939
= 0.958 X 0.963 X 0.946 < 0.972
=0.848 (13)

(13)2]¢] OEE$} OLE: <Table 13>3} #o] &%
Azko] H= 87F4] TPM Losset 57F4 PAC Loss, 7
7HA] Lean WasteE 4%HA19] AAE PCe UTY]
Aupal g o] g3t A7 7 Ao Lossel Waste
Abell oJal HnEgRES AR Al

e 5 9l

OFE, OLE=

Bl
o

=~

2

rht

2 AT FAEA 9 dupid Z2EAASS
I AREsRle o3t FEE|Ed MkE Fsshe
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D) FAAE 98 FHAFAELZZA A s Al
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