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An Empirical Study on the Repair Rate of Domestic Gas Boiler

within Warranty Period( )
Jae—Hoon Han" * Bong-Sun Kim"

*Inha University Industrial Engineering

Abstract

As Crosby notes, the most companies spend 15 to 209 of their sales dollars on quality costs.

Generally the

most effective way to manage quality costs is to avoid having defects in the first place.

In this paper we have studied about the repair(service) problem of domestic gas boiler within warranty

period. We develop a system, which man could find the cause of the problem at an early stage and could

devise a countermove to the problem under supposing that the service(repair) rate follows exponential
distribution and the product is manufactured lot—for-lot continually.
Using the developed early sensing system. it is expected to improve the reliability of the product, to save

expenses of company and to improve customer’s satisfaction. And the system will be expended to incorporate

information technology, which can detect the repair rate automatically.
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[Fig. 2] Target repair rate and number of services
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<Table 1> Monthly number of services and X control chart of domestic gas boiler(H Inc.)
HEAE
201205 | 201206 | 201207 | 201208 | 201209 | 201210 | 201211 | 201212 | 201301 | 201302 | 201303 | 201304
a4
i 12 11 10 9 5 7 6 5 4 3 2 1
= AfHIA FH(y) 536 506 423 579 502 448 552 444 349 130 55 3
symgy=zr | 25004 | 25181 | 25614 | 22614 | 20331 22009| 31884 | 24842 25074 | 22265 18473 | 13552
Rs 87 433 3000 2283 1768 9785 7042 232 2809 3792 4821
T ARs 3287 | 3287 3287 | 3287 | 3287 3287 3287 | 3287 3287 3287 3287 | 3287
a 23085 | 23085 | 23085 | 23085 | 23085 23085 23085 | 23085 | 23085 | 23085 | 23085 23085
vet 31827 | 31827 | 31827 | 31827 31827 | 31827 31827 | 31827 | 31827 | 31827 31827 | 31827
et 14343 | 14343 | 14343 | 14343 | 14343 | 14343 14343 | 14343 | 14343 | 14343 | 14343 | 14343
<Table 2> ESLL according to target repair rate of domestic gas boiler(H Inc.)
N Eik=
201205 | 201206 | 201207 | 201208 | 201209 | 201210 | 201211 | 201212 | 201301 | 201302 | 201303 | 201304
a5
i 12 11 10 9 8 7 6 5 4 3 2 1
= AfHA H(y,) 536 506 423 579 502 448 552 444 349 130 55 3
S# FEEp 0.0268 0.0268 0.0268 00268 00268 00268 0.0268) 0.0268| 0.0268 00268 0.0268 0.0268
i/m 1| 0.91667| 0.83333 0.75| 0.66667| 0.58333 0.5| 0.41667| 0.33333 0.25| 0.16667| 0.08333
0 1237 1134 1031 928 825 722 854 516 412 309 206 61
ESiL 838 768 698 628 558 489 578 349 279 209 140 41
RZ 1637 1501 1364 1228 1091 955 1130 632 546 409 273 80




J. Korea Saf. Manag. Sci. Vol. 16 No. 1 March 2014
http://dx.doi.org/10.12812/ksms.2014.16.1.139

ISSN 1229-6783(Print) 143
ISSN 2288-1484(Online)

=

30,000 -
—— WUEY
25,000 - .—’—’_‘\ =2
—a

20000 - \'/‘

15000 1

.
1

10900 | PEE
[Fig. 4] X control chart according to variation of
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<Table 3> Monthly frequency of repair by the parts

=
g 2 A 201205 201206 201207 201208 201209 201210 201211 201212 201301 201302 201303 201304 =3tA
=9

1 MAIN PCB a3 a5 59 60 57| 26 35 30 40 31 23 5 260
2 | 3-wav vaLve 150 201 83 27 24] 15 12 14] 13 10 10 1 930
3 PUMP 57 40 25 25 17 18 24 29 10 15 13 (7] 859
4 REMOCON 65 46 32 32 a3 22 26 27| 21 23 26| s 624
5 FAN MOTOR 29 30 21 15 14] 17 16 7 5 7 331
6 FLOW S/W 36 47 26| 10 s 4 7 3 2 4 7 38 192
7 THERMISTOR 17 15 11 5 5 12 9 5 10 14 26 21 150
8 SPARKER 34 18 10 14 6 3 6 4 1 7 5 18 121
9 7|37 18 23 13 15 3 a 5 4 5 a 10 7 111
10 0-RING 15 12 9 5 9 4 6 5 11 11 12 10 100
11 WATER INLET 11 29 14 10 a 2 3 B 2 B 17 11 108
12 TRANS o 11 10 12 5 9 7 7 11 9 s s 106
13 =HIHH 8 6 10 3 4 6 5 2 8 12 9 18 91

<Table 4> Frequency of repair rate by the parts 7,
o S o 200 00 500 800 1000 1200 Mo, == = n.

MAIN PCB 960 — # 1 |MAIN PCB 960| 1163%
JAWAY VALVE 938 o | | | | 2 |3-WAY VALVE 930| 1127%
PUMP 859 1 | | l l 3 |pump 859 1041%
REMOCON 624 FLRAPR ] ' ' ' 4 |REMOCON 624 756%
FAN MOTOR 331 REMOCON ? 5 |[FAN MOTOR 331 401%
FLOW SAw 192 FANMOTOR & |FLOW S/ 192 233%
THERMISTOR 150 FLOwW S/ h 7 |THERMISTCR 150 182%
SPARKER 131 | % |SPARKER 131 159%

=257 111 1-_ 3 [7I=EE7] 111 134%
O-RING 109 SPATRER: . M- 10 [C-RING 109 132%
WATER TMLET 108 Fjee2E7] — 11 |WATER INLET 108 131%
TRANS 106 RING h 12 |TRANS 106 128%
TR 91 W TERTRIET i_ 13 |s=HXE 91 110%

TRANS 1|_
ST —
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<Table 5> Main PCB ESLL
Main PCB
HzHg
200205 | 2001200 | 201207 | 201208 | 201209 | 201210 2012111 201212 | 201301 | 201302 | 201303 | 201304
a5
i 12 11 10 9 2 7 b 5 4 3 2 1
= MHA A2 00) 93 95 59 60 57 26 35 30 40 1 23 5
n 01163 0.1163| 01163 01163 01163 01163 01163 01163 01163 0.1163| 0.1163| 0.1163
ESLL 97 20 81 73 65 57 67 41 32 24 16 5
RZ 190 175 159 143 127 111 131 79 63 43 32 9
<Table 6> 3-way valve ESLL
3-way valve
HEHg
201205 | 201200 | 201207 | 201208 | 201209 | 201210 201211 201212 | 201301 | 201302 | 201303 | 201304
a5
i 12 11 10 9 8 7 (il 5 4 3 2 1
= MHA FHE0) 150 201 83 27 24 15 12 14 13 10 10 1
n 01127 01127 01127 01127, 01127 01127 01127 01127 01127 01127 01127 01127
EsiL 94 87 79 7l 63 55 ik 39 3l 24 16 5
RZ 184 169 154 138 123 108 127 77 61 46 31 9
<Table 7> Pump ESLL
pump
Hxasd
201205 | 201206 | 201207 | 201208 | 201209 | 201210 201211 201212 | 201301 | 201302 | 201303 | 201304
a2
i 12 11 10 9 8 7 6 5 4 3 2 1
= A~ A ) 97 40 25 25 17 13 24 29 10 159 13 b
n 0.1041| 0.1041| 0.1041( 01041 01041 01041 0.1041| 0.1041| 01041 01041| 01041 01041
ESLE 87 280 73 65 58 51 60 36 29 22 15 4
RZ 170 156 142 128 114 99 118 71 a7 43 28 8
<Table 8> Remocon ESLL
Remocon
HEHg
201205 | 201206 | 201207 | 201208 | 201209 | 201210 201211 201212 || 201301 | 201302 | 201303 | 201304
a5
i 12 11 10 9 8 7 b 5 4 3 2 1
= A& A 65 46 32 33 43 23 26 27 21 23 26 3
N 0.0756| 0.0756| 0.0736| 0.0756| 0.0736| 0.0756 0.0756| 0.0756| 0.07536| 0.0756] 0.0756| 0.0756
EStL 63 58 53 47 42 37 44 26 21 16 11 3
Rz 124 113 103 93 83 72 85 52 41 31 21 6
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