¥ois0amIauamuUdase ASWAUULVVINAOIA NI VIATNTTOUSNT

1179511
Y 1A d A
HIvEY WA JINNE 1AgIATENA
Sqyan AINTIUMAATUMTUNG (IAINTITUYATINNIT)

dal v 14 a 1w a
E)1%1§ﬂﬂﬂ§ﬂ‘ﬂ1ﬂ1ﬁﬂuﬂ'ﬂ!mﬂﬂﬁ'§$ WA.AT. JANAT GI)'?JQ’E)L!Ul‘H'J

UNAALD

4

Ay AA
N1UIUUY

[

s A [ Jq 9 o Aq ¥ o
anilsyasdiive Wanuazlsegnd Iduundaesnlylumsiaaussous

'
a

o o = Y Y Ay A A Y = 9
NITUIIITNHEN IﬂﬁlliﬂJﬂWﬂﬂTﬁﬁﬂ‘HW AUANI LONTITITUIVYNLNYIUD ‘i')iJﬂ\‘l"llE)ﬂJ”ﬁ'ig‘UU

k4
o 3 % =)

fhyesnuazmsfaaussauzveslssnudeda nniumnsdadeninieaiomsusms
fams 3418un nuu$raeadunumstiigesnEIRuANT e (Cost of Poor Maintenance Model,
CoPM) 5 Nﬁ’aﬂmmw (The Malcolm Baldrige National Quality Award, MBNQA) 11823 SITTLTET,
matlsziivveasil Tuaa (CIPP Model) muaﬂyﬂummmimwmmﬁajﬂ 4 Suvesnriinan
AN (Balanced ~ Scorecard) mﬂf?uﬁimﬁmmamﬁ’%ﬁ%yﬁ’ﬂﬁmmuzmﬁﬂw;q%’ﬂmﬁﬂm@q
USmauazFnanIm 11nuraInuia1e Wamnniiade Nsms tazuise 1Waeandoes
furmnanyi 1duen3 e leenuuuuuuaenawlumsSaanssauzmstyesne Tas
nuvaevawiditseonth 3 dau dail g 1 anznwii llvesdouuuuaenay
g2 2 mﬂﬁ'ﬁymﬂ'ﬂﬂamé’nﬁ’mmmﬁ%ﬁ%yiﬂammuzﬂﬁﬂ1§q§ﬂngg¢iazﬁa daui 3
5191’@LaummzLﬁmﬁm'amsﬁmméﬁfﬁ%yﬁ’ﬂﬁmsauzmiﬂw;ﬁﬂm satuhuuaeyaly
geuamfuminauurungdeutgiveslssnude 18un Tssnuiifianudsmnalums
wangUnIalingeansa (Galley Equipment) dwsugasvnssumstu doyaiisausanldon
wuuaeva I&gniundnseilasldadmdomssawm  Tasgamzniiallvedney
wuuaeun 1¥nsuenusanudlugdmsnszneunufesas uaawwalasldnsenax
mﬁmawﬁmﬂﬁﬁfmﬁﬂmmﬁwﬁmmaaﬁ%ﬁ%ﬁmmmuzmﬁﬂw';ﬁﬂmmiazﬁa 1¥Aunde

a 1 ~ 9 a = 1 A A A 9
myadlauazandeunumaigiu udawwa laeldunuginusla  seaundomvnsiaila gn

U

v
A v o A

) a s A o @ A~ o w a @
u111TJLﬂ'i1$1’Hﬁ®1’ﬂﬂ“]5u°]5']ﬂﬁuiiflu$ﬂ?iﬂWi\‘iﬁﬂ‘HTﬂﬂJﬂ?ﬂJﬁWﬂﬂJ Iﬂﬁlhl@s]jWﬁ]TB'ﬂHﬂﬂlaﬂﬂ



9
[

v A4 ti'd o @ 4 tﬂ' = o @ td‘ 1 ti'
MWITAFUFIANUANUTINYNIN (AURAY 3.50 - 4.49) HAZNANUEIAYNINNGA (mMnay 4.50

- 5.00)

9

a J 1 @ [ o @ {
‘U'lﬂﬂ']ﬁ'llﬂ'i'lgﬁslsllﬂllﬁf‘ﬂ"lﬂll‘i_lﬂ/ﬁ@ﬂﬂ?n WU ATHTIAAUTTOULNITUITITNEIN

U Q

9 Y
Y a o

o 1 o w ¥ A [ 1< @
Tsenudmedaldanudiagiinedgu 20 dwil ueniduyuuesdiumsiu $1uau 6 dwil Ao

o

aldnedundnudenitensnan a1lgnelumshinveudederiionisnaa Ak
42902180 NHIINITHAA AUNUNITIIFISNEIADNUINITHAR AUNUNITTNTITNET uag
[ ! 9 1 A A ) o 9 Y o v A A @

oasdIudunues lva /1n509lomshgesny yuwesdiugnd $1u9u 6 dril Ao MTNEI

9 v 1 9 ~ [ o 9 1 =1 9 A Y []
ANAUNT NITYUUUNNAANTLUASNITAINAUA ﬂ'NiJW\iWE]Gli]SUENQﬂﬂW ﬂWiL‘WllQﬂﬂWGl'ﬁll

U

v o Jdo 1 o
ANUANRUTAUGNAT LAz ABIAININYUNDIVDIGNAT YUUBIATUNTZUIUMSNETY S1uau 5

[

~ A A A A Y 9 Y = o 9 [ a A [ 9
YU D L’JiﬂmﬂfJ“VILﬂi’6\1ilﬂisl,%ﬂullﬂ’E]EJNul‘JJllﬂﬁGUWU@Q DAITINITAULIATON E]G]iﬁ‘lﬁglﬂf

€

[ % -]

a @ { (awva &
ARAY SATIAMMIN taz 8as 1NNl TAET v ey yuNesdumMsiTousiay
=

[ o [ o Y [ @
AITNAUT TUIU 3 ﬂ"]fﬁ ﬁ't‘] %@%ﬂﬁﬁleﬂl@ﬂWHﬂﬂW @ﬁj1ﬂ15@§3%ﬁfﬂgﬁ‘lﬂﬂ’ﬂllﬂa@ﬂﬂﬂ y

v A 1 IS A £ o ddyo.l 09: v A2y Y o a 4
ANUTUAATOUADEIFITULLAZANM UNALNDI FIATUTIANT 20 ﬂ%u"lﬂﬂﬂlﬂﬂﬂ')mi1$1’i

£l

4
AA v 1

snnsalaol#5EmAnndouusnnda u,ﬁw1ﬁymﬁ'ﬂmmﬁ1ﬁmﬂmﬁ%ummmazé’f’; Lag
Jatuiludiiomsiaaussauzmathgednudminlseanudieds Tasuaszduvesaziuy
Tumsdszidineendlu 5 szdu Sunniinansznuinniiga sudinansznudesiiaa el
ssAnsthnamsdaaussouz 1K umsySulgaud luilam aﬂmmqﬂujzﬁﬂﬁgﬁﬂﬁu SRR
mstagmuanudinyvesilyminnugnios wiudmnngaIuge e
Fagussouzmsthyeine lunaaedddiulssnudiedn  wud uvuitaesdmivia
aussauznsthynmi idianininannsaldouideis  uazmamsisziiui1ah)

lumaenunuranssziuauuea1599u0 10814



Independent Study Title Development of Maintenance Performance Measurement
Model
Author Ms. Rungthip Diaotrakun
Degree Master of Engineering (Industrial Engineering)
Independent Study Advisor Asst.Prof.Dr. Rungchat Chompu-inwai
ABSTRACT

The objective of this study is to develop and apply the model measuring maintenance
performance initiated from studying relevant researches including the maintenance system data
and performance measurement of case study factory. The management tools such as Cost of Poor
Maintenance Model (COPM), The Malcom Baldridge National Quality Award (MBNQA) and the
CIPP assessment model have been then selected to categorize according to 4 balanced scorecard
perspectives. Both quantitative and qualitative performance indicators have been gathered from
various sources of knowledge including text books, journal and research in accordance with the
separated category in order to design maintenance performance measurement questionnaire. The
questionnaire has been divided into 3 parts. The first part is status of respondents. The second
part is defining importance weight of each maintenance performance indicators. The third part is
suggestions for development of maintenance performance indicators. The study conducted by
using questionnaire to enquire a case study factory which specializes in manufacture of galley
equipment for the aviation industry. Data collected from questionnaire were analyzed using
descriptive statistics. Percentage frequency distribution has been used to analyze the status of
respondents and display the distribution result by pie chart. The importance weight of each

maintenance performance indicators were analyzed by arithmetic mean and standard deviation



and displayed by Pareto chart. The obtained arithmetic means were analyzed to identify
significant maintenance performance indicators. The indicators were selected only for very
important indicators (mean 3.50 — 4.49) and most important indicators (mean 4.50 — 5.00).

The analysis of data from questionnaires has shown that performance indicators focused
by the case study factory consist of 20 indicators categorized into 6 financial perspective
indicators namely the energy cost per unit of production, the cost of waste disposal per unit of
production, overtime cost per unit of production, maintenance costs per unit of production, the
cost of maintenance and spare parts/maintenance tools cost ratio. Customer perspective totally 6
indicators are existing customers retention, result orientation and to create value, customer
satisfaction, adding new customers, customer relationship and customer’s perspective value.
Internal process perspective totally 5 indicators are Mean Time Between Failures, machine
running rate, raw material consumption rate, quality rate and maintenance plan attainable rate.
Learning and growth perspective totally 3 indicators are employee complaints, safety inspection
rate and social responsibility and citizenship. All 20 indicators were reanalyzed by geometric
mean method to determine importance weight of each indicator and create maintenance
performance measurement handbook for the case study factory which rate the assessment into 5
levels from the highest impact to the lowest impact in order to utilize the performance
measurement result to rectify the problem, reduce incurred waste and gather more accurate and
precise problem prioritization. The maintenance performance measurement model was tried in
case study factory and shown that the developed maintenance performance measurement model is
operative and the obtained assessment result correspond with the past assessment result from case

study factory.



