msanEIMImsaaaNugalalumsautiumsaansnasini

R J a ] Y v A
NIUANH nmhmhamgumﬂmmummﬂ IRV
THE STUDY OF WASTE REDUCTION IN WATER METER INSTALLATION
PROCESS: A CASE STUDY OF PROVINCIAL WATERWORKS

AUTHORITY, MAE SAI BRANCH, CHIANG RAI PROVINCE

d J
g3vHg 9AINIA

UIMsgsnaNmuma

a v a d
MVINMsdanisladaanauazlyginu

o 04

ﬁ’]‘l«!ﬂ%‘ﬁﬂﬁ%ﬂﬂﬁ
a v 1Y
ummmammwmma

2558

a A Qd a (% 1Y
©ama‘nﬁmmummmammw 1MaN



msanEmIMImsaaaNugalalumsautiumsaiansnasini

R U a ) Y v A
NIUANHN m'iﬂizﬂm’mgumﬂmmnmmsl NIV E
THE STUDY OF WASTE REDUCTION IN WATER METER INSTALLATION
PROCESS: A CASE STUDY OF PROVINCIAL WATERWORKS

AUTHORITY, MAE SAI BRANCH, CHIANG RAI PROVINCE

dJ d
g3vHg 9ATNIA

Y v a ) = =
msauaNdasziiluaIuniaveamsann
muvangaslSayausmsgsnenmadia

a v a a d
MINmsdamsladannasazlagunu

o 4

ﬁ’]‘i«!ﬂ%‘ﬁﬂ]‘i%ﬂﬂﬁ
a v 1Y
ummmammﬂmma

2558

a A Qd a U 1Y
©a5llﬁ‘i’lﬁ"ll®\13»lﬂ1’n’lﬂ1ﬁ£l!!3ﬁ/‘l1‘}%1’3\‘1



msanEmIMImsaaaNugalalumsautiumsaiansnasini

R U a ) % v A
NIUANHN msﬂizﬂmmgumﬂmmsmmsl NIV
THE STUDY OF WASTE REDUCTION IN WATER METER INSTALLATION
PROCESS: A CASE STUDY OF PROVINCIAL WATERWORKS

AUTHORITY, MAE SAI BRANCH, CHIANG RAI PROVINCE

Yy  ya Xy vo a wnq Yo & & =
msauANoaszil Idsumsnsaneyia iududiuniiaueansany
mMunangaslIyauImsgInaumiaia
a o a A < 1
A111239MIvans lavaanduag Taginiu

2558

AULNIIUMIADUMIAUATIDATE

\.Y
................ .ﬂ?/....-;...‘...7.7..‘.’f..’................................ﬂixmuﬂﬁmmi

]

{:\ijv——"’""—‘ 7

.......................................................................... 919159N15 11
] 4 @
(A eeNans19158 A5 AFNINTIA §ANT)

e

v
..................... B DTS

4 ]
©amammmum’mmamm%’\lma’m



=\ =)
Ananssudszma

Y Y A o dy <3 4 1 Yy A Y ' 1 A
ﬂ’]ﬁﬂuﬂ?’]@ﬁﬁzﬂﬂﬂulﬁﬁﬂﬁuu3ﬂ!qa3qaqllﬂﬂ'lf]ﬂ AYANTNDULINITISHUAS T I AD
1 o ] 4
%’]ﬂuﬂﬂaﬁa']ﬂpj'lﬂ a’]ﬂ‘].ll!ﬁﬂﬁWWL%’]ﬂJ@ﬂT]‘UﬂI@‘UWﬁgﬂmﬁluﬂ']13Jﬂ§ﬂﬂ"’UEN ﬁ%jﬂﬁ’]ﬁ@]i’]ﬂ’]iﬂ
9 A Y A = o 3 S (= =
AT UINIWITAU AN °V]llﬂ!ﬁﬂﬁaglja']@uuﬂ']cluﬂ']iﬁﬂlﬂu@']%'ﬁﬂﬂﬂﬁﬂ‘]%l’]ﬂ'lﬁﬁﬂ‘]%niﬂﬂ
a ) Y o Yo 0o A d s a1y Y & " a ¥ oy
RGEL Wi’ﬂlﬁ’]Qﬁﬂﬁﬁl!agiwﬂ1llu$u1ﬂlﬂu1jﬁgiﬂ%u Llﬂﬂl’]WW’]Lﬂu@ﬂ’]\jﬂ VNEJQ]'I,WISQWWL!
Y & = a Y a9 o 3 A Y X2 9 ) <
llﬂ”lalllu@ﬁ'ﬂuﬂ’]ﬁﬁﬂBTTﬂﬂ@ﬁﬁgﬁﬂllﬂﬂu%uﬁ1lﬁ%@ﬂﬂaﬂ GINGU']WW']GU@ﬂﬁTUGUf]UWﬁgﬂﬂllﬂu

E4
pg19g9 13 & Tomail

o

YOUDLNTEAM FO9MANTINTH AT, UAITUNT AUAZYAT uaz 819156 A5, ilvaal

@

A v o ¢ & ' A Y = Y A Aa g
WIUI[YINY LﬂuE)EJNQWIUlﬂﬁammﬂumm 1ﬁlﬂﬂﬁﬁlﬂuﬂ33ﬁ1u&lﬁ3ﬂm3ﬂﬁﬁuﬂ’ﬁﬁ@ﬂ

De

= a Yo o 1 s s A Y = a Y
ﬂﬁﬁﬂ‘]&l'ﬂﬂﬂ@ﬁi%ﬁﬁ@ﬂﬂuiﬂﬂ1llu%u1ﬁw i ‘VIL“]J”L!‘]Ji%TEJ“])"L!L‘W’Eﬂ'ﬂﬂ?iﬁﬂ‘]&ﬂiﬂﬁ]@ﬁigﬂﬂﬂu

= o A X
NﬂmﬂWWLlﬁgﬁuuimMWﬂﬂﬂﬂlu

v

Jd A ] ¥ o
UDUBDUNWIZAWU HIINITWIU NUNIY F;: ANII ﬂﬂﬂ.t’ﬂ"lﬂlmﬁﬁl ‘i’)h‘l/l\?’ﬂ’)‘ﬂ“lj}%‘ﬂu nas

Q

o ' ' A ] ) v 9 Y ' A
Wiinau nla.avians ganiu Aaeelinmsaivayuluaiuveya uazlvianusiuielu

=)

@ = o Aa a ¥ v 3 9 '
msdsulyulasunlainszuaumsdutiumsaaaauiasiainnuduisgall 1dd0@

YVOUNTZAY ATOUATI Hasamennmuiaselnimasle nagldanuriemaeaiu

' Y A Y a £ a 9y
AN €] AWYANDANN Ll,a3"UE]"U’E]‘UW’i3ﬂmﬂm1ﬂ1ﬁﬁlﬁﬂi$ﬁﬂ‘ﬁﬂi$ﬁ1ﬂ’3%1ﬂ’NiJ;i’]J@jﬂﬁQﬂm‘ﬁiﬂJ

= Yo 9 Y
TR Glﬂﬂ“]JGlﬂWL%HﬁiJ’ﬂiﬂ

9 9 Y [ ] a

<t 9 Y a o & I g J
ﬁjﬂﬂ'lEJuGUWWL%TH’NL‘]J‘L!E]EJ'I\?EN’N ﬂ'lﬁﬂuﬂ'ﬂf]ﬁigﬂﬂﬂuﬂglﬂlllﬂigiﬂ‘]fulm@ﬁﬂﬂi
<

Yt & 9 Ay ' A A 9 Y a a9y o
uawmﬁu‘lﬂm"l hllllﬂﬂﬂu@ﬂ W"Iﬂ%J“]J@‘UﬂWi’EN‘Vii@Wﬂwaiﬂﬂigﬂﬁjﬂ VINLRTIYUAUDUTU

1] d'dy Y
Uaguongu o NUAY

3)



1 F4
Yorseamsaundase msanwInmMsasanugyla lumsduiunsanaa

Y 1 a 1
wasIa naaiAny msdsziharugiimamvias

FINIAFIT18
A ya 7 7
Yorjie AIBHY QATNIA
U a a Y] a [ a a 4 ]
Hnangns VIHIFININMmILANa (M3dans ladadnduas Tegiuniu)
dd‘ PR o Y
2101381301 HI0AANI19158 AT, IFUINT T QAN
U |
UNANED

[

Yy Y a 2 a s A = a 2 o ¥ A
MIAUANDATEH NINUszasAiofnbINTZUIUMIAAAINIATIAUT WD IUIN
4 1 o = =) g.’/ U %7}
matiylseansnm Tasmsaannugalarlunszuiumsduiunisaaaiuiagintives
1 a 1 (% [ = YA a a A 49! o
mslszthaiugiinaaiviuias 39 iaresie Tiidszansamuingavu Tasnisin
a A 79 Y o [l v Aa a d' o w 1 o a
wunaay ¥lsegnalsnuniienusgiamne ienvaanugylar lumsantivauy uag
@ 1 @ 4 o Aa g A
THunuiaesisqua lunsduns1zinazuIumMsa niuOuns ounuauoLuINIINITINY

se@NTNN

1 o A a g’/ [ g [ a
HANSANEINUINTZUIUMIA NI UM IARAIIAT I IveImsdszihaiugiinig
9 9 Y
VWA TINIATEI1Y AN 8 TUADU 26 NINTTH 1FTZeIAIAUTUNITNIAY 148.10
o ] a 2 w5 o 4 o I a HERY ' y 2
#2119 AoMIAAAININTIANTINIY 17 18509 Tasswundlu fanssuiugua (VA) nadu
a 9 < a I A X
18 NINTIN 19721 125.77 %2104 Aadli 84.92% 035282015 UN 1% 1UNTLUIUNS
o Aa a 2 o 3 1 a o & [ 1 A [ y 2
autiunsanaaniasini ludiuvesnenssunsuiuua lumuyaal (NNVA)  Inadu 7
a 9 & a g Aq ¥ o A
nnssy l9al 1.12 % Tue aalu 0.76% v0952eza15 8N 1¥1UATZUIUMTAUTUNS
Y Y a g 1 A ' y 2 a < a
Aanaas i taznanssui lumugaa (NVA) insau 1 nanssu 149a1 21.21 52 Tue fAa
<3 1 o a a g’/ [ g a 4
51U 14.32% 99528212152 151 UNT2UIUNTAUTUNMTAAAILIATIAL ANTAATIZHIU

a a J J o
mmm’m@ﬁu HASNTUATIEHEYTITAUA asolsuaanszuIums uamz&znaﬂumi

(4)



Y

9
AUUUNITAAANININTIAUN GU’é]\1ﬂTﬁﬂi%ﬂ'lﬁ’)uguﬂ']ﬂﬁﬂl"llluﬁ'lﬂ TINIAFYITY ﬁ\‘]lfl’iﬁﬂ 7

Y
% a

2 Y Y 1 a gjl v 90‘
dJuaey 22 nanssy 1dszeznarduiunmsnadu 9235 52 1ua aen1saaaInIasIaN 17
A ° <3 a A A 1 ad 2 a 9 o
1A303 Tagduundu NanssuiwNANAT (VA) UN3du 17 nenssy 1419a1 90.50 2 1u9
a Ao & oA ' a ¥ 2 a ) o ' a A
nanssunduiluua ldiuyaal (NNVA) Ineau 5 nanssy 199a1 1.85 52 Tua daunenssun
Tumuyaar (NVA) Iagndaesnldannszuiums Feszeznaianain1innszuIums nousi
v 9
m31l5u13909 55.75 52T e szanm 37.64 % nszuaumsnassuljelsed@nsnniioz

[ v A

Y 9 Y 2 49! 4 a
Gl‘l’iﬂ’ﬂllﬁ‘mﬂlﬂ‘]Jﬂi]ﬂiillm‘mi’Ji]fTE]‘]Jﬂ’JmQﬂG]ENLWBJNmﬂJu Lﬁ@a@ﬂQTNW@Wa’]ﬂii«!ﬂ’]i

o

a wa Y J 9y a V9 Y { A Y o @
ﬂgU@Q’lu@uﬂ3ﬁ'ﬁWaGh’il,ﬂ@ﬂ'ﬂllaWGH'W]'INN'H]'Iﬂﬂ'ﬁLLﬂlIGIN']u‘ﬁﬂﬂwa'lﬂ llagllﬂﬂ'lﬂ'liﬁﬁﬂ
g ( 9 a & o) 1A v o v a ¥ 4 Y
GUTJG]'E]uﬂ159’]ﬂ51ﬂﬁ]1\1!fVi3J1§]@G]\13J1@]5'3@H’]Ulﬂﬁ@ﬂﬂﬂiﬁﬂ i]ﬂmﬂizmmﬂmﬂM@]m Lﬁi’]slﬂ
A A A 1 o a Y 1 A o Y a I~
ﬂ%ﬂiinﬂnﬂmmmmuUlﬂblﬂ’ainmmum Vl'lslﬂﬂ'lxﬂﬂu&]ﬂa']ﬁaﬂﬁ\‘l !ﬂﬂﬂf]’lllaﬂﬂﬁell@\i

q

] Y
ﬂi%ﬂ')uﬂﬁlﬂﬂﬂ{lﬁu

2 [

nnmMIfseuneulse@nsnmnszuiunsaniumsaaaaasianl vesmsydseih

9 9
o

daugiiaamvias saniadesite neunagrasliulse fiveannsoazllaiuuina
MGG mmma@mmqq;gﬂtiﬂumiaﬂg’ﬂmm’i’m?ﬂﬁ’ﬁq Mnanldiog 148,10 47T
AomsAnaaInsTathT A 17 nfeq ileimsd§ulenssuaunsdudiumsudaminse
anszoznaadld 5575 42Tua Aadlu 37.64% Fasaeldosdnsamsaninstsznau’ld
wudaz 606 510 nenvniiduiiunisituTenalumssmheinlssdrldius s

) Yo s 2 2 a4 v
?fﬁ'Nﬁ'lfJulgﬂﬁﬂ‘U@QﬂﬂﬂWiJiJ'lﬂﬂJu@ﬂﬂ'JfJ

9 Y ' ° A
1m : ﬂiwaumimmumﬁmmmmsaﬂm/mmqﬂﬁﬂaﬂumimmmm/

Do

MsannNugyla

(5)



Independent Study Title The Study of Waste Reduction in Water Meter Installation
Process: A Case Study of Provincial Waterworks Authority,

Mae Sai Branch, Chiang Rai Province

Author Surachet Uttarapong

Degree Master of Business Administration

(Logistics and Supply Chain Management)

Advisor Asst. Prof. Nathapornpan Uttama, Ph. D.

ABSTRACT

The purpose of independent study was to study the procedures of installation water meter
for increasing the performance of case study The Provincial Waterworks Authority at Mae Sai
branch, Chiang Rai province. The researcher would like to use lean concept to minimize the
operations waste. Moreover, the value chain concept would use to analysis the operation's

procedure for creating performance suggestion.

The study found, there were 8 procedures or 26 activities of operating installation water
meters, which total used 148.10 hours per 17 sets of water meters. There were 18 activities of
value added, which used 125.77 hours or 84.92 percent of installation water meters. There were 7
activities of non valued added but necessary, which used 1.12 hours or 0.76 percent of installation
water meters. There was 1 activity of non-valued, which used 21.21 hours or 14.32 percent of
installation water meters. Therefore, the analysis of valued chain concept was able to reduce the
procedure of installation water meters. Presently, there were 7 procedures or 22 activities, which

total use 92.35 hours per 17 sets of water meters. There were 17 activities of valued added, which

(6)



use 90.50 hours. There were 5 activities of non valued added but necessary, which use 1.85 hours.
In addition, the activity of non-valued was deleted, so the total operation use 55.75 hours or 37.52
percent of currently installation water meters. As improved, the procedure of the accuracy
documents would take more concern to eliminate an error from operate which would make a
postponement. Moreover, the researcher rearranges an order of procedures. The procedure of
lump-sum appropriation (the price which PWA sets for hiring technician workers to install the
water meters) is doing after the procedure of valuation (user or customer who needs to install the

water meters) in order to make more stability in operating.

Comparing in the perviousness and subsequence proformance, the operation’s procedure
of installing water meter performance of PWA in Mae Sai branch was improved from 148.10
hours into 55.75 hours per 17 sets for installing water meters, which is 37.64 percent of total
reduction. Nevertheless, the currently lean valued chain of PWA in Mae Sai branch be able to

agilely respond to 606 customers’ need also increase the performance of organization as aimed.

Keywords: Water Meter Installation Process/Waste in Operations/Waste Reduction
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