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# # 5070449021: MAJOR INDUSTRIAL ENGINEERING
KEYWORDS: MAINTENANCE / POWER PLANT / PULP AND PAPER INDUSTRY

WITOON NA-OEI: MAINTENANCE IMPROVEMENT OF POWER PLANT IN
PULP AND PAPER INDUSTRY. THESIS ADVISOR: ASSOC. PROF. JITTRA
RUKIJKANPANICH.Ph.D., 184 pp.

The objective of this research was to improve maintenance of power plant in
pulp and paper industry. At the beginning of the research, the problems of the
maintenance activities were analyzed. The priority of the machines classified the into
three groups for preventive maintenance plan. They were A, B, C, respectively. Then
the preventive maintenance plan was revised to appropriate to each group.
Moreover, the planned maintenance approach was applied to improve maintenance
plan better. The approach included; preventive maintenance, corrective
maintenance, predictive maintenance, fixed time maintenance and breakdown
maintenance. In the research maintenance activities were forecasted and set up for
monthly, quarterly and yearly plans. These plans were help to manage and control
the maintenance costs, spare parts, manpower and other facilities more efficient.
The other maintenance supporting activities, 5S and autonomous maintenance, were
used also.

The results of this research were the number of environment complains,
from organization internal auditing, were reduced 40 %, the efficiency of preventive
maintenance was increased from 41.95% to be 57.62%, the backlog of corrective
maintenance was reduced from 45.57% to be 17.69%, the maintenance downtime of
unplanned maintenance was reduced 99.3 % and maintenance costs were

reduced from 0.213 bath/Kweq to be 0.119 bath/Kweg.
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AATAN 31,041,611.62 | 1,616,870.00 | 1,913,869.00 2,227,750.32 | 5,758,489.32
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sl
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dl A dl o a [ 4 4
LrTasile LAsasAnsIinundadasuds (Break  down

Maintenance)

ezl 2 Gut 1950 | uganiFutuuAnnaaiunistngeinedeilesiumn

q

14 (Preventive Maintenance)

sve1? 3 Gutl 1960 | 1duuwannanisiingefnwnuuundua (Productive
Maintenance) TuulIANNAnRazliAudAtyNeaiy
A - P o o = oA A
N1928NLLLLATAYNE LATRIANs i NAYINYUNTe D
(Reliability) 1108911 TngAtilafeAiNegndreeednns

1199517 UATIAMANNIAUATEFAARTNN ITFNAaE
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AUTNAN N IE AN TN NTRULATEIANT NN
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(Total Productive Maintenance)
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2.3.3 gtluuunistingeinen lugnanunasu (Major Type of Maintenance)
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nstingeinun lugnamnssuuiiseanilu 3 dssinynudn< el (Joseph D.Patton, 1983)
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2.4.4 wihMaesgFuRaTaLMAnN (Duties of Key Personnel)

dl v o o o [~3 = a a o a Yo a o

Waliutingainunsravnadiianasidsz@nsnan lunisaiuanugfuiaeumnan

TusutingednenmasintinAssialiil

1. UGIRuAIun1999uR AL ANA TR E WATAARNINATLIANIIUNINNGNTNNY
AN ALLE

2. athareunnnadagdniinatianinung ez lignifaslididnlananumuned
dpiau

3. AnsiunisuInsnnaudunanunndmnenluden nue ey

2.4.5 N19979E989AN9NN911995n1 (Organization chart)
uuuislasaaieasAnsimunzan azinlinisdnnisauingeineiiulilediegamnida
warHUILANENINIALAZFABINTUUATALIAANNFURATAL haLANNANAUS TUdNean Hatlne
a I ) o dl t% = o o o dl
naRLazdniingedne walinissasuiyuivranisagduanistingedne lidyanad
dl % v 1 % ] o & o o v o 1
neadesliadiegneies arnnsautiadsasdAnszesuanniigeinueentdidu 3 anwauzlun

1%

X
U

1. UWLNANNAANITET1EY (Craft organization)

917 2.3 NIULNBIANIANNANIT T VBSUEIRETIN



o

2. NFULNATNNUATURATEL (Area Organization)

]
o

317 2.4 NN3ULNBIANIANNNUNFUR ATBL

3.utaflunneau (Team OrganizatioW .
. eldin

%

g Supervisor

AN UNNINUTIUNN INRANHUNN AN AL 17991 Taunglseauanaastians
dousnu (Plant)  lwtFnandsaiu nmsfineuutadufunwuiumesifenisuredusiie i
mmmmmiummmm@wmmm@ﬂiuﬂmimmaW@[@@V‘;ﬂmmu%m@ viflunilnanu
deiedn Taawiinamantas Fruinamnuiuguresudentinguiundn and PRI

Fudauerlvaies Meudedu maulasuldnses e udeNiantes ) sy uazininlinas

gniWanNLdunnstingeinEsunues (Self - mainwéTaer 9

9117 2.5 UAAINITULNBIANTFNHANI Y

Assem
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<

771 3.5 NTHANAIATBIUUILNUINAT LAY

o 1 Cd di o alz o o v aal 1 ¥
nslfuusisguelinanazasdanslaeialiazarnnsannduliuaneds wu nasld

AneA(169) luldes WAWMAN Feeler Gauge ¥9 Dial Gauge siadaAuANg ULy

o

ANNLTENE UAINATIATEILAAZYAAATUN9YIN9Y UARINA AR Te9 Ul szIINAT

NA19A8 ATNAZIBEALATNINTFINTBNIY TannsinnisUiuusenisidgudaesinand

Rananm (Misalignment) azdanansznuiviazasansni lhiianindavie le



2.1N9LTNNTUALLATRINE Laser Shaft Alignment
muﬂﬁ*uLwiqmﬂﬁ@uﬁmmmmLﬂ?m@”ﬂi(Alignment) dAnazifludunduiugng
e de A T4 A e ey .ok g . Y
WARANNINURAFILATANENT NdaDEn189s28ALUAaNe Fan17U5unsaanaay|d
AIUNNENE W IH AN AR TN A UUATEINTAARILATEIEANT LI9ATINTIILD9IU
1F9AUA I ANTNNUATEaz A LUuauld AsaranilEnsenuiuaLIunITNAR Nl
WNANALRLHAIAN IR NI NAR LB ANLTINUHNE WANITUSULAAUT AemATIA “Laser

u

Alignment Shaft Machine” #48Rn4138 x| fall

1. UInsumeaNmada uarldnantdas deelianscazinanlunisdeniings uay
TINNNANGR

¥ a Z// 1 14 -dl o = ¥ 49{
2. 1@NW@?§WHﬂW?MﬂMQ m?ﬂ‘wLm@\mmumqmﬂmmmqmmu

Measured results, horiz £ vert (MM)

v 0.03 0.02 .10 0.12
0 BB i

©

v
HISTRY
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A13°97 3.1 AHNAZIDEATURILATINNDSA WATANAAAAINNLINS (Tolerance)

Tolerance Guide line for Alignment

Excellent Table Accepted Table User Defined Values
Gap Offset Gap Offset Gap Offset

Speed (Rpm.) (Angular) (Parallel) (Angular) (Parallel) (Angular) (Parallel)
(mm.) (mm.) (mm.) (mm.) (mm.) (mm.)
750 0.09 0.09 0.13 0.19 0.13 0.19
1,500 0.05 0.06 0.07 0.09 0.07 0.09
3,000 0.03 0.03 0.04 0.06 0.04 0.06
6,000 0.02 0.02 0.03 0.03 0.03 0.03

na2Lue A Tolerance Tun19vin Alignment Ainnuuald aunsadenldldniuaanusianis Gadue
wmsgunzeniuiuialan

. RNT < 4. , Ll x

AN Tolerance AeNaTIWegTL AINITITELLATEIANT UaTIWIATEY Coupling Taewinliludasn Gap or Angular

azilen sierwinAnlndurnAugnanezes Coupling N7 100 ..

1 v
TRAURILATAINNT LazAULAY

FoL oL !

Normal 4 feet 6 feet Sinngle bearing v-form
(see opposite)

all= =f= o=

Short Flex Single Plane Specer Shaft

317 3.7 alavesAUUALATEIANS

1 v 1
Soft Foot MAipAuiLg1ULATeddns

SOFT FOOT
T M
— |
I | T I |
|== | =}
SOFT FOOT Type Offset or Parallel S0OFT FOOT Type Gap or Angular

717 3.8 18in4 Soft foot §IUPFTEIANT
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139N 3.2 ﬁ]fJ‘ﬂﬁl’]\‘lﬂ’]‘WﬂﬂﬂQWNLN‘ﬂﬂ'ﬂ\‘iﬂUﬂ@\mu@ﬁl’]\ﬂ

Coupling Type

Offset (Parallel)

Gap (Angular) End Float (558123U)

HUVNTANGY, 1T UDOU

5/16-1/4"(7.9-12.7

(Shear) 11/8"(28.5 mm) 4" mm)
HUULIINA (Compression) 0.2 mm Ty 1 0.5 mm
1/16 - 1/4 " (1.58 - 6.35 1/16 -1/2"(1.58 - 12.7
111U Rubber Block mm) 1' mm)
1/32-1/4"(0.79 - 6.35
1YY Sliding Block 10 % 994 Dia 3 mm)
1/4 - 3/8 " (6.35-9.52
1111 Flexible Sleeve 10 % 494 Dia I mm)
1/8-1"(3.17-254
sun Ty (Silent Chain) 1-2 2 % Pitch mm)
uuv g Tsaes (Roller
Chain) 0.01" 12-112" 0.02-0.07"
HUURET (Gear) Tl TAauu 3-4
0.01-0.1"(0.025 - 12-1"(12.7-25.4
HUDIRES (Gear) a3 0.25 mm) I mm)
wyuilasnies 0.022" 112" (+1/8") (+3.17 mm)
uuu Tawardan (Plasic
Chain) 0.005 " (0.125,,) 172" 3/32 " (2.37 mm)
uuvlaezuvlsy
(Diaphagm) 0.06" 12" 1"(25.4 mm)
1/2 " Dia, (12.7 mm) 1/8-1/4"(3.17-6.35
11U Steel Grid Dia 1’ mm)
nuualsue 1/8 " (3.17 mm) 40"
wuy Tangiveau (Metal 1/8-1/4"(3.17- 6.35
Bellows) mm) 9'

wNee): ANeeNiUTuNsHALWY 9ALLRITIARN (LLNA1FNITHNALINIDY AN




3. ﬂ’]ﬁ‘ﬁ]‘m"\L%ﬂLL@Z?)Lﬂﬁ‘ﬁ%ﬁﬂ’]ﬁ‘ﬁu’&&ﬁﬂuﬂﬂ\?Lﬂ?“ﬂ\‘l"oﬂ/ﬂﬁ‘
(Vibration Check and Analysis Machine)

(CENOENONNONNO

Transeuser -

Amplitude

Mass Time

Unialance

7171 3.9 Anwosznedndun IR NAuazIIeuLeATEIANS
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v
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flasiuniaidama luseAuguuss anvivdetanliiaresdnsinanulied1eltss@nsnin was
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maetinanynis e ulieauugay

1. wansznuanlymnisduazinau
1. nalfAANnAe e UTUAIU LAZIANASI9URILATAIANT
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M WAeTesdnsiangnisldudundnivun
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A A o o = | @ A Y oA
ALATENNDATIAIANITAUAZNDY LN 2 FHaAaNUAS

1. Overall Vibration AaiAzasianinn1smsadnnisduasinenlugilaasani

WluFaLaa 19138

& A A Ao o o - o
2. Overall Value ﬂ‘ﬂLﬂ?@ﬂﬂﬂ%mqﬂq?m?’)@gﬂﬂq?@uﬁszﬂuiugﬂﬂﬂﬂmQL@m

WazANNDIRNATY YN0

1Lgtununisamaiauaz Az ianInLATeANs

1. Overall Vibration
2. Trend Vibration

wlasuuladlyl

FAAIANTIUANAT ANTTHAIRINITTAAN

o 1 dl o % % a ¥ dl
NITUIAINETIN m”l,mmmmmmwmrw W Ty

3. FFT (Fast Fourier Transform) gﬂﬂm Time Domain or Frequency Domain GRGH

1 4

= DAl M p A a X
UANDNLLUANNHNIURIAIMNAUALLND LS LL@ZﬂQﬁNﬁ;uLL?QVILﬂm%

Lwersd

7.45 mm/s

Danger
Alarm

Overall vibration

et

A

ﬁ—u‘rﬁl‘-\""—"—'_'_w;

-'-r-__,r'

Train vibration

Fast Fourier Transform

717 3.10 gtlununisasaiauaz ATz ianINATeENs



4. duRaUN1IAIATARNINATESANT Uazdayaiiiaasi
[~1 dl o o dl dl o o =S 1 [

NN9AIIAUTAGNINLATEIANT AZNTEN UL TLATEIANINNNY AsldnTEnuAy

YLIWNITUAR WAz insuanInnsaiaadAzasdnsne ldiani1nznimmiauwlsitiuasnem
P [ & v v X o dl o A 4 o o |

uanuialanduneunisnmaiaudn dayaiieviuaecesasdnsniadilaudnAtyaing
wnlunisimszianiniazesdng sdeyansdedldilsznaunisnmadauaydnseif ay
tsznaulisine

1. UNAVBILATEIANT Speed, KW

2. dpyal89ATasang ANNNIARARY, AN19zN1IeL, Tasea¥ie uariudon

y A o | a A o e A P
LAZAIULTZNALADILATENANT L1 TAUARILLLITY, @unuWuLWﬂQLﬂﬂ?Lﬂumu

IMPELLER v

H = Horizontal
Y = Vertical A
A = Axial

d‘ a o uI/ I
gﬂ‘w 3. 11 NANWNITATIANIANITAURLLN DL

©

= o o D B Yy o
;;ij“ﬂi’] 3. 11 LAPNANTINIANITAUAZLNAU Tautieaan sl fel

1. n1390 luuwuaFAN (radial)
o AT -
® Vertical AayuiseanAUman luuwam

[
a o

® Horizontal AAYNTNFIRINALINA IUULIUDY

2. n199m LN (Axial)

2.N13NUUAATANIAUATITNIEU (Vibration Check)

1
[ %

o o dl o 1 o = dIQ o A ° [ % dl o IS
NIINIUUAIAIALATAIINTLUANSA Iﬁﬁlﬂﬂ@ﬂﬂuﬂﬂﬂ‘ﬂﬂﬁﬂﬂ’]ﬂuﬁ"ﬂ@Q@ mm@uqﬂﬂu

1 v
v o o = o

20965UNAY FeliauniingaingennsdeinndaAseddnIsNiagn ansietnqw

]

NAmAT Nl



o

88NNNINIUUAYATATBILATANENT LW TH Nde Motor

fouan=ainiaiiuuneain
Foudnmalfan 1 1,2, 3,4 AqAN1IRsIAdaRALgNTIuTadRATasansianaasuy

o

4N

Do

1
o cao A

NHOIFIN 2 ABULENITATIATA

k=)

H A2 Horizontal

= .
V Aa Vertical
A Aa Axial

=
Env A@ Envelop
Fuanenin 3 AUMINIIRIIAdTATaLATaeans

De Aa Drive End
Nde A2 Non Drive End

[ %

fuanenin 4 allnaeaAIasans Motor, Pump, Gear, Agitator, Brg Housing

7.riseiieuazgUnaninmeiansduasiion

1. Data Collector i3asilszanana L‘Wlﬂsl,%ﬂumnﬁuﬁmg@ LATNNNTAATIET

2. Transducer ¥dannsdudziitenaeaAsasdng TnaaAuvannisudasdnyoying
nsduasieuiudnyaomalin

3. Connector or Cable #181&5cU104

4. Program Prism4 for Windows 14 lun1sinvunansine) lunnsmsaadn n1sdmiiy
Taya N1TATITI LATTINTIENIY

5. Program Prismé Pro Wlunstimsziannieiessnsinednedeanndayans

o = dl [ dl ¥ o ¥ QI a
FTIIA LL@Z?’]EI@&L@EI@?.I@\?Lﬂﬁ“ﬂ\‘i@ﬂ?ﬂ/]ﬁ]ﬂ\Wl”Iﬂ’]?‘]j‘ﬂuL‘?ﬁllﬂ PNNLEAIN

a o o uI/ I
1. WUAARINIIANITAURALINAYU (Transducer)
A1AEN1INN9IULRY Prezoelectric lunsudasdnynynninisduasinauiudyoyio

nefianaaasade deiuansdynyiallduaresiadn aldlunislszuananiy

| '
=] o o o A

sluuaestiaiAesiiedn unvazaiateininnisduaseuutailu 3 atiafe

1. Wadpriiannsedn (Displacement) Annadailuszasnig wy mm., Inc, Um Disp

'
[ %

T lunsnaadadnynyinunaandniT (11n91 600 Cpm.) iesannidutFunnaes



1
A

NIAUATNOUNAIND AN UINNLII92ET20INIITANAGS UARITIANHIRENY

a
3

aAa X a v 16 1 v A o IS '
NNAUL LNARNATITNLAU VLNELTN@NWQ']ﬂﬂrJqNﬂT’Hﬂ\TLuﬂ’)@@l (NMu'JﬂLﬂu?:ﬂ:ﬁVH\?)

q

o o a

2. TdariinAannisa (Velocity) Nusaadaduszasnne sanidagiaan @ mm/s. Inc/s
A UMFUIUNRAMNETa LN 600 — 60,000 Cpm. UNNLBFHILIBIANNIEY
P X = a oA a X Y A .
HIUNAGITY LAAIDINITREUIENNATUAINANNAY (HuoenTuszaznig s
aN)

3. IATRARIINLIN (Acceleration) HutaedpTlu 228NN ARUUREIAITIIAN LT
mm/s2, 38 Ge, Gs. Mlun1sdannidannerenATesdns NANnge) avll
ANANTUTIAAFITLLSS Funngeussanaas i lugjauldnaanunge Daudian

NN9UR0 BATANNIIATHATesRnIN (Hutaadluszazniasa anenn1aaded)

A.NN9TAITITHA AN AN A LA AL

10000 40000

o
01-Jan-02 01-Jan-03 08-Mar-03
Calendar Date
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ty.'ﬁﬁmaﬁLmﬁzﬁmmwm%ﬁm
IPEIfN9B9aNN Spectrum, Trend, Overall, Visual Check
1. Frequency or Spectrum Lﬁm%uﬁliuu WA L
2. Amplitude gerunluy
3. Phase Auatingls 7l
4

. dl ! v a ] = QI a
Visual Check iadaalunisingula 1y 1@es nau ARUNNH ANTN “1Q

ISO 10816 Part 3

Industrial Machines with nominal power above 15 kW and nominal speeds between 120 rpm and 15,000 rpm when measured insitu

Velocity Pumps > 15 kW Medium Size Machines Large Machines
J10 1000 Hz, r > 600 rpnj Radial , Axial, Mixed Flow 15 KW < Power < 300 kW 300 kW < Power < 50 MW
2 - 1000 Hz, r> 120 rpm Group 4 Group 3 Group 2 Group 1
Integrated Driver External Driver 160 mm < Motor Height < 315 mm 315 mm < Motor Height
Limit, mm/s, rms Flexible Flexible Flexible Flexible

Newly Commissioned Remark :

Unrestriced long-term operation 1) Amplitude in mm/s

Restriced long-term operation 2) Detection type in rms.

MR ONICAUES ESi0 AT aHe 3) Band Pass Filter as 10-1000 Hz.

717 3.14 AN msgunisTan N



4. 3a9aNAA TUNAANLATAIANS (Balancing Impeller Machine)

Impeller 1 Plane

Phase Adapter [

[ ] Microlog ChMVA 1D
oo o

o o

31I7 3.15 gagilnsnitasannaluin

nsliannainaInNaanuyuegsauuNuna N IduLnuIIgaAuenag Tims
TULAULNUUYUIBUNAT AIUUIHBINAMHY useutAudaasqnaudnasazialiianng

1
o

Auazineu uardulldindugnilu (Bearing) N9895UN192N19%3U N1THAGNAAAINATY

A a

anaaziinaInuailianna ArnfeuseuaTasdnsinliinande viseiianisansaidegyl

'
a

=& =S a [ dl g’/ le/ [ d’ v a
?"Jlliﬂﬂﬂﬂ’]?@ﬂﬁ?‘ﬂ NITNICAAURILALIIAA %QWQMN@HLﬂM@’]LM@MHQVIﬂ@IMLﬂ@ﬁﬂo_,mqﬂ’]ﬁ‘

Tdauna Unbalance laviv@u

1 = 1 A
n.nsldangaianvinag 2 Usznisae
1. iARanuNuAuetiosmasinuin Rotor luag ludwmaaiuunumyu Beduanminh
P . A >
wunnign wazliatunsonauiaesls
2. 1fina1nnsAdenizesnaalu Rotor SULAINIAINULIMAEN EULUNmaN

ANMANH
q ]



2. uangenUANilyInIsnisldansa

1. M ldengnsldaneesndugniu LL@Z%%ZQ")IMHWU@QLﬂ?‘lméfﬂigum Sufiasnnann
neduazifieu

AEURENAY mnﬂ’m‘zmmguﬁmﬂﬂdﬁﬂﬂﬁ

inWRanadefuauounisudn suilesnannisdemeansdianiau

= 1 Y1 o o
@i ldanegeluanuiingeinm

1
=

nafindeNas wazifianiadeueluseAuguusslungn

o & w0

A.awsmesnaiatlouinisliauns

1. MIINITARIDAUARIAR lUIEULNIINAR

2. mﬁﬁﬂmmméumumu Suileanannaninznaineu, anauaunsHaR vie
GIHBT N

3. dAaanmaulasuuadlaseaine viennsindauiizesuaalu Rotor Suilesnan

UIIREN LAULIUHIAAN fIUn)

amsldansaluddanisuiiveandu 2 sznmas
1. Static Balance Aansldldannaaliinisnyu nBaulddunisenwianyhilynsa
TAnluinen Watldasasazyinidaunuinigannasniuusapsgaaaslan

6

2. Dynamic Balance Aan13liannatlainisngu NnaInusaii el

a. afipaaensiianna
1. nsllaunauuszuLLALg Single Plane

2. msldannauwuLusegA9L (Couple Unbalance) Two Plane



.LATANTNANAA Balancing Machine

Tuflaqiiuazastaannanildiuag annsausnuazesnlaiily 3 dszinmpe

1. Gravity Type Balancing Machine
LATNTINNANAR WTANNTaNANAaLszInNTareaAruss T naslan AIuuan

B9INENAADAANNINNAATAITRT UTATUAIUNYUATANAL A TUATN UTBFARAGALANS 107

109n1309annaLLLiAe MdgUnsnlites luadududen Tearnisnldulailoymn Static
Balancing 6@ wsilaianansourilatioyun Dynamic Balance 16 iiiasannunanldtasannals

= p o - ° A v a ¥ A
HUN m?ﬁqu M?ﬂﬂ@ﬂmm%@ﬂﬂum?muqm TN LL@:?IVN@V]LLUH@H

7171 3.16 LAFRIONANAAULL Gravity Type

U

2. Centrifugal Balancing Machine (Shop Balance)

[

O dy oy « @ oda o e v o
dueisesdwannansesldgunsallunissesiu iduwuviuniindugnilusesiu siui

1
Cl 1

wazvineaed Rotor wianAudNamasiuliuyunamiEinsi 1AsednannauuLRaINI3n

utha i 2 dszinm Ae Soft Bearing, Hard Bearing

® Soft Bearing Balancing Machine

[ dl dld a £ dll Ny a dll agll R4
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flaqiiu TneRsnisuiuld saugniluuaiaseairslunissasiu warsasdnsmyumanaslan
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Wesanianudasadalun1nieutdes wasaaslnistiuuse ANl wazlaseaig
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® Hard Bearing Balancing Machine

duirresansusinaniu wleauiulszinn Soft Bearing Balancing Machine

o |

= = o o A = ' = Xy o
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3. Field Balancing Machine

Tnedaulnn udaTudaunyuLATean s HFuN19aaNLUUNIAZANTNNNEIN IS

=K o 1

liaunadaiinimmaasunazaosauganniuednen usiieldeann wazifaadeeiy
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Unsainviuads aaazinnistosannaniazasdnsinsvat Wanfudasnanilsenay
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f
;’ ] ! A o 1 a dl o % o 730
*ﬁumuugumm WINBUNUNNTAWNANANTUADY Mlvlseudaanldane ANazAINETas

©

o

21991987 WAZANIALN lUNT9IAEMI L HaINNAIN13TUENY UasRARY TTaqiiunistaanns

1
o A

dszinmiliiluntanunn wifddasdaFasweanisldnu wavtlssaunisniaesdaiiiunig

nsstRUnauiinsuilalaenisaasanna (Field Balance Type)

1 1 v
1. fasinannaranaluinaniveindniasdan viaaluninivintudounyuaaniow
NNASS (Mewninisudlanislianna)
2. fIN9RIIRERANINLLIEY uazATalia Clearance ynafaieilasiutloyminig
REVNY WAZNIINQANAINELIBINNIAINNIT I ANAA
4 o s 4 4 o ) . o -
3. 1A9R9ANIFEIN Man Hold ivaldianunsasinudlaannasaanisidensaamniu
k4
Tudaunyuls

(nansinaus dneanuiingainEnsiAne, 2549)



3.1.4 N191995NHIAINNMUALIAN (Fix time Maintenance)

natingeinmnaastsdlifinutieeniilu 2 fnenizie naigeinenludasfiiuies
1n# (Routine Maintenance) kArnN191139NHIAINAILLIAT (Periodic Maintenance) 4
wiisaaniily 2 dq4 Aa ﬂqiﬁng§ﬂwﬁ°ﬁqquqmﬁﬂw:uwﬁ@%ﬁﬁ (Water Wash Shutdown)
waznstingein luniszantl (Annual Shutdown) anAnenilszdfinistingeinundaunds

3 1 289N IUANHILAASANHULN91N795 N A9gLN 3.2

A

77 3.17 dnmosznsadnuaznIve RN lugey 11

1. natirgeinegaafneTasng (Routine Maintenance)
nstingadnndaaiuezeslng dauluniflunisiingednuidetioaniys (Preventive

Maintenance: PM) tNBM9994ATNNN9N191% NTURDAULATRIANT u@n@@um@%ﬁmm%
1009
ﬁﬂ‘i\‘iiﬂw%m\‘lﬂiuﬂ?\nﬁﬂm C@rrectlve aintenance: CM) UNL@ﬂug@Ume@ﬂimq

Q

TARANNNIOLENDANANN T4 (Isolated) Lwammaﬁsﬁ@mmiq‘ﬂmaiwm@'ﬁamum@mimm
3 o<

¥

DedufpIne ANIINES !ru °Q
. A
2. m@miwﬂmmqﬂﬁmq@”uuLLMVI@WV%‘]J%% Shutdowrfﬁ Gﬁ'Nllﬂ@]
slum‘vmumﬂmivgy@@wm%mu:uu Recovery Boiler %mmaa‘m@uwmmm
ﬂ’ra“l,mvl,uuﬁmﬂmﬂ@ﬂsﬁ@ngﬁawmafamw@umm (Na,SO, Na,CO, ‘,ijuuummi@
mmmmumm Aafunsznsi (sclle) Sﬁwgqﬂt@fﬁ%mmwumﬂ@ﬂumqmw L@a%
AnRININANTIs LAl A RININIUEARNITLILLENYID eﬁﬂumumummmﬁmmqs N
mmvumqLqmmmumimwiﬂm (Maintenance Windows) Uszunnd ?S 24 me
37 3.3) m'a“m';;\ﬁ"ﬂm"l,umqum@mﬁmslumumm Lum@’mmmmﬁamm@muqum

Y o . T 35 A%
dsrrnuflundn wananiinnatingaineinldiuiATesdnILsdLYNTL asann e
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3. Matingeine nnjiseantl (Annual Shutdown)
o % 1 1 1 o a A ] o 1 ] [~
nstingeinu lugang adenluniilszant Hdoud1Ansaninndiarediuunis
a o Al dl a o o dl ] o 1 dl ] o
nandszant eagainfanssunisingeinundAeny wiu nasidasulud nsdiudgs
wWasuklas 1ATa9ans 9ulATINIg LAz NHIANNIIUIBLINGENEUAN Aziinig
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~—
Item %edate ID code Descriptions Picture Mat type | Quantity | Unit Unit cost Total cost Type Location
~

Flexible hose
1 01-09-2008 | M-A-001 Hose 4 EA 1600 6400 A PP
steam shuttering

Housing bearing Bearing

2 01-09-2008 | M-A-002 2 EA 25,461 50922 A PP
SONL 224-524 Housing
Housing bearing Bearing

3 01-09-2008 | M-A-003 1 EA 3,550 3,550 A PP
SNL 518-615 Housing
Wamauuans

4 01-09-2008 | M-A-004 | Worm gear rodding Gear 15 EA 2800 42000 A PP

master




P399 6.4 FaatNiiny@sanisTudsues lnauazianiszinm 2

Item Igﬁe date | ID code Descriptions Picture Mat type | Quantity | Unit Unit cost Total cost | Type | Store Location
-
~
Motor 30 kW KA7207L
1 05-09-2008 | E-B-001 Motor 1 EA 87,000.00 87,000.00 B PP
400/690 2955RPM
2 05-09-2008 | A-B-001 | ACTUATOR BC6/15 CVPART 2 EA 20,000.00 40,000.00 B PP
3 05-09-2008 | A-B-002 | ACTUATOR BC13/55 CVPART 3 EA 36,000.00 | 108,000.00 B PP
ACTUATOR (unknow
4 05-09-2008 | A-B-003 CVPART 1 EA 49,000.00 49,000.00 B PP

size 2) ~BC 13/35
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Item | Issue date | ID code Descriptions Picture Mat type | Quantity | Unit | Unitcost | SAL VALUE | Type | Store Location
Nt 7/
-
Y723.09- | A-C- | ACTUATOR (unknow
1 CVPART 1 EA 20,000 5,000.00 C PP
2008 001 size 4)
23-09- A-C- ACTUATOR (unknow
2 CVPART 1 EA 20,000 5,000.00 C PP
2008 002 size 5) ~BC 6/20
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PRODUCTION QUALITY COST SAFETY
ITEM | EQNUM EQUIPMENT DESCRIPTION Total | #FAILURE | PRIORITY
1 3 5 1 3 5 3 3
1 ~ I262E012 Oil heater use oil 3 3 16 3 Al
2 E\j262P002 FUEL OIL PUMP NO. 1 3 3 16 6 Al
3 N[ 262P003 FUEL OIL PUMP NO.2 3 3 16 15 Al
4 262P004 STOCK PUMPS 3 3 16 8 Al
5 262P005 DIESEL OIL PUMP NO.2 3 3 16 3 Al
8 262T001 FUEL OIL STORAGE TANK 3 3 16 6 Al
9 272TT705 | COOLING WATER FROM CONSUMERS TEMP.TRANSMITTER 5 3 18 4 Al
10 272XS706 | VIBRATION SWITCH (ID FAN # 1) 5 3 18 3 Al
11 282E001 AIR COMPRESSOR NO.1 5 5 20 27 Al
282E001 AIR COMPRESSOR NO.1 5 5 20 27 Al
12 282E002 AIR COMPRESSOR NO.2 5 5 20 20 Al
282E002 AIR COMPRESSOR NO.2 5 5 20 20 Al
13 282E003 AIR COMPRESSOR NO.3 5 5 20 15 Al
282E003 AIR COMPRESSOR NO.3 5 5 20 15 Al
14 282E004 AIR COMPRESSOR NO.4 5 5 20 13 Al
282E004 AIR COMPRESSOR NO.4 5 5 20 13 A1
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PRODUCTION QUALITY COST SAFETY
ITEM EQNUM EQUIPMENT.DESCRIPTION Total | # FAILURE PRIORITY
1 3 5 3 3 3

1 452A002 AGITATOR IN STRONG LIQUOR TANK 2 5 3 18 2 A2
2c’r: 452AC207 EVAPORATION DCS CONTROLLER 5 20 2 A2
3:_\ 452AC207 EVAPORATION DCS CONTROLLER 5 20 2 A2

452AHU001 | AHU EE room Evaporator 5 20 2 A2
5 452CV913.1 | CONTAM. CODENS. 5 3 3 16 2 A2
6 452CV913.2 | CONTAM. CODENS.452 5 3 3 16 2 A2
7 452CVv922.1 | PRIM. CONDENS. 5 3 3 16 2 A2
8 452CV922.2 | PRIM. CONDENS. 5 3 3 16 2 A2
9 452DV380 dry solid of feed ligour to tank 5 3 3 16 2 A2
10 452E010 SURFACE CONDENSER, DIA= 5,0 M. H= 14,1 M. 5 20 2 A2
11 452E022 PRIM. COND. LEVEL TANK. DWG. NO: 5293112 5 3 16 2 A2
12 452E023 PRIM. COND. LEVEL TANK. DWG.NO:5293112 5 3 16 2 A2
13 452E026 STRIPPER REFLUX TANK. DWG. NO: 5293132 5 3 16 2 A2
14 452E027 SEC. COND. FLASH TANK. DWG. NO: 5293142 5 3 16 2 A2
15 452E028 SEC.COND. FLASH TANK. DWG. NO: 5293152 5 3 16 2 A2
16 452E029 SEC. COND. PUMP TANK. 5 3 16 2 A2
17 452E030 CONT. COND.FLASH TANK. DWG. NO: 5293172 5 3 16 2 A2
18 452E031 FOUL COND. FLASH TANK. DWG. NO: 5293182 5 3 16 2 A2
19 452E032 VACUUM PIT. DWG. NO : 5293192 5 3 16 2 A2
20 452E033 WASH LIQUOR FLASH TANK. DWG. NO: 5293202 5 3 16 2 A2
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PRODUCTION QUALITY COST SAFETY
ITEM EQNUM EQUIPMENT.DESCRIPTION EQTYPE Total | # FAILURE | PRIORITY
1 3 5 3 3 3
1 |182FE103 CONDENSATE FROM FL TO RB ORIFICE 3 10 0 B
2 ;—-182FE104 CONDENSATE FROM EVAP TO RB ORIFICE 3 10 0 B
3 182FE105 | CONDENSATE FROM TURB TO RB ORIFICE 3 10 0 B
4 182FE106 | CONDENSATE FROM MILL 1 ORIFICE 3 10 0 B
5 182FE107 | HOT WATER TO RB ORIFICE 3 10 0 B
6 182FE108 | MILL WATER TO RB ORIFICE 3 10 0 B
7 182FE109 | COOLING WATER RETURN FROM RB ORIFICE 3 10 0 B
8 182FE110 | INSTRUMENT AIR RB ORIFICE 3 10 0 B
9 182FE111 | MILL AIR RB ORIFICE 3 10 0 B
10 182FE112 | SEALING WATER FROM RB ORIFICE 3 10 0 B
" 182FE113 | SEC. COND. FROM EVAP TO CAUST ORIFICE 3 10 0 B
12 182FE114 | LP STEAM TO CAUST ORIFICE 3 10 0 B
13 182FE115 | HOT WATER TO CAUST FROM FL ORIFICE 3 10 0 B
14 182FE116 | MILL WATER TO CAUST ORIFICE 3 10 0 B
15 182FE117 | INSTRUMENT AIR CAUST ORIFICE 3 10 0 B
16 182FE118 | MILL AIR CAUST ORIFICE 3 10 0 B
17 182FE120 | LP STEAM TO TURB FROM MILL 1 ORIFICE 3 10 0 B
18 182FE121 | MP STEAM FROM TURB TO MILL 1 ORIFICE 3 10 0 B
19 182FE122 | MP STEAM FROM TURB TO MILL 1 ORIFICE 3 10 0 B
20 182FE124 | COOL WTR RET. TOT. TU/CO/DEM ORIFICE 3 10 0 B
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PRODUCTION QUALITY COST SAFETY
ITEM EQNUM EQUIPMENT.DESCRIPTION EQTYPE Total # FAILURE | PRIORITY
1 3 5 315 3 3
1 L()242EO1 1A COOLING WATER FAN A FOR CHILLER 4 2 C
2 C\\l242EO1 1B COOLING WATER FAN B FOR CHILLER 4 0 C
3 242E011C COOLING WATER FAN C FOR CHILLER 4 0 C
11 262E005 FUEL OIL FILTER, HOT SIDE, NO.1 4 0 C
12 262E006 FUEL OIL FILTER, UNLOADING, NO 1 4 0 C
13 262E007 FUEL OIL FILTER, COLD SIDE, NO 2 4 0 C
14 262E008 FUEL OIL FILTER, HOT SIDE, NO 2 4 0 C
15 262E009 IMMERSION HEATER 4 0 C
16 262E009TS | INTERLOCK 262-E009 HIGH TEMPERATURE 4 0 C
17 262E010 FUEL OIL FILTER, UNLOADING, NO 2 4 0 C
18 262E011 DIESEL OIL FILTER, UNLOADING 4 0 C
19 262MT3536 | Motor for use oil pump no.1 Brook crompton type: 4 0 C
20 262MT3537 | Motor for use oil pump no.2 Brook crompton type 4 0 C
27 282P011 PUMP, EFFLUENT MIXING / APP21-65 4 1 C
28 282P017 PUMP, ACID TANKER UNLOADING. APP11-50 4 3 C
29 282P018 PUMP, CAUSTIC TANKER UNLOADING. APP11-50 4 1 C
30 292NAC2.4 | SPARE 4 0 C
31 294AC1.02 | SPARE FEEDER 4 0 C
32 294AC1.03 | Spare feeder 4 0 C
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PMNUM DESCRIPTION EQNUM MAN | JPDUR UNIT FREQ TYPE

Preventive maintenance for M.C.C.

PMO140E in Area 262 M.C.C 1 1 DAYS 26 Al

Preventive maintenance for M.C.C.

PMO142E AL291 M.C.C 1 1 DAYS 26 Al

Preventive maintenance for M.C.C.

PMO143E MHI MCC 293 M.C.C 1 1 DAYS 26 Al

Preventive maintenance for M.C.C.

PMO145E AHA401 452 M.C.C 1 1 DAYS 26 Al

Preventive maintenance for M.C.C.

PMO146E AH411 463 M.C.C 1 1 DAYS 26 Al
463PLCO

PM2933A Monthly inspection for 463PLC001 01 1 2 DAYS 12 Al
463PLCO

PM2934A Monthly inspection for 463PLC002 02 1 2 DAYS 12 Al
463PLCO

PM2935A Monthly inspection for 463PLC003 03 1 2 DAYS 12 Al

Monthly Inspection for Recirculation

PM4357 pump 282P009 282P009 1 0.5 DAYS 13 Al

Monthly Inspection for Demin water

PM4358 tran. p.282P010 282P010 1 0.5 DAYS 13 Al

PM Monthly Inspection for Acid

PM4360 unload pump 282P017 282P017 1 0.75 DAYS 13 Al

Monthly Inspection for Caustic

PM4361 unload p. 282P018 282P018 1 0.75 DAYS 13 Al
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PMNUM DESCRIPTION EQNUM MAN | JPDUR | UNIT FREQ TYPE

2 Weekly P.M. for Electric igniter 0.666666

PM7965E 463CP31 463CP31 1 667 DAYS 52 A2
2 Weekly P.M. for Electric igniter 0.666666

PM7966E 463CP32 463CP32 1 667 DAYS 52 A2
2 Weekly P.M. for Electric igniter 0.666666

PM7967E 463CP33 463CP33 1 667 DAYS 52 A2
2 Weekly P.M. for Electric igniter 0.666666

PM7968E 463CP34 463CP34 1 667 DAYS 52 A2
2 Weekly P.M. for Electric igniter 0.666666

PM7969E 463CP35 463CP35 1 667 DAYS 52 A2
2 Weekly P.M. fro Electric igniter 0.666666

PM7970E 463CP36 463CP36 1 667 DAYS 52 A2
2 MONTHLY CLEANING DIFF 0.666666

PMO0140A TUBE 463DE302 , LE301,T010 1 667 DAYS 6 A2
3 MONTHLY INSPECTION 0.666666

PMO141A 293E001 OIL CONTROL SYSTEM. | 293E001 1 667 DAYS 4 A2
3 MONTHY INSPECTION 293 293SDS00 0.666666

PMO142A STEAM DISTRIBUTION 1 1 667 DAYS 4 A2
shut down preventive maintenance 0.666666

PM8901A for safeunit 4631000 1 667 DAYS 5 A2
Preventive Maintenance Electric 0.666666

PM93017 heater area 463 1 667 DAYS 12 A2
Monthly PM for Ground system area 0.666666

PM7537E 262 1 667 DAYS 12 A2
Monthly PM for Ground system area 0.666666

PM7538E 282 1 667 DAYS 12 A2
Monthly PM for Ground system area 0.666666

PM7539E 294 1 667 DAYS 12 A2
Monthly PM for Ground system area 0.666666

PM7540E 452 1 667 DAYS 12 A2
Monthly PM for Ground system area 0.666666

PM7541E 463 1 667 DAYS 24 A2
Monthly PM. Record power reading 0.666666

PM9523E for AAP2 at SMP 1 667 DAYS 12 A2
2 Monthly Clean Rotameter of LT in 0.666666

PM4739A Evaporation 1 667 DAYS 6 A2
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ITEM | JPNUM FREQU PM DESCRIPTION
1 1000002M ™ Monthly Inspection Pump area 463 452 282
2 1000006M ™ Monthly inspection for agitator 452A001 , A002
3 1000008M 1w PM. Monthly Inspection for Agitator 463A002 , AOO3
4 1000021M ™ Monthly inspection for cooling water pump 452P401 ,402 , 403
5 1000030M ™ Monthly inspection for vacuum pump 452P021 ,022
6 2820005E ™ Preventive maintenance Plug area 282
4520005E ™ Preventive Plug are 452
8 4630003M ™ Monthly Inspection For Collecting Rapper 463EXXX
9 4630006E 2W Preventive maintenance Plug Are 463
10 4630007M ™ Monthly inspection for Rodding master
11 4630008M ™ PM. Monthly Inspection for Soot Blower
12 4630015E 1w Weekly Preventive Maintenance ESP. Recovery Boiler
13 JP7820E ™ Monthly preventive maint. for fire fighting
14 JP7825E 2W Preventive maintenance sootblower 463CP50
15 JP7826E 2W Preventive maintenance Rodding master 463CP61
16 JP7831E 1w 2 Weekly P.M. for Electric igniter 463CPXX
17 JPI741E 3W PM FOR FEEDWTR BLOCK VLAVE 463HV150
18 JPI744E 3W PM FOR AGITATOR-DISSOLVING TANK 463A002
19 JPI745E 3W PM FOR RODDINGMASTER, AIR REGISTER # XX
20 JP9875M W Weekly Shift Route Check (262)
21 JP9876M W Weekly Shift Route Check (282)
22 JPI9877M W Weekly Shift Route Check (293)
23 JP9878M W Weekly Shift Route Check (452)
24 JP9879M W Weekly Shift Route Check (463)
25 JP9883E 3W 3 WEEKLY PM MOTOR FOR ADSORPTION DRYER NO.1
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Object Frequency
ltem Tag no. Equipment name
scan TWly | 2Wly | 3Wly | 4Wly

1 | 463CP40 | ESP System Body /
2 463E214 | STACK FOR RECOVERY # 2 Body

3 463A002 | Agitator SD Tank Motor

4 463A002 | Agitator SD Tank Bus bar

5 463A003 | Agitator SD Tank Motor

6 463A003 | Agitator SD Tank Bus bar

7 463P017 | MILL WATER BOOSTER PUMP NO. 1 Bus bar

8 463C008 | DRAG SCRAPER, ESP # 1 Mortor

9 463C008 | DRAG SCRAPER, ESP # 1 Terminal

10 | 463C009 | DRAG SCRAPER, ESP # 2 Mortor

1" 463C009 | DRAG SCRAPER, ESP # 2 Terminal

12 | 463C0013 | ROTARY FEEDER, ESP # 2 Mortor

13 | 463C0013 | ROTARY FEEDER, ESP # 2 Terminal

14 | 463C0014 | PRECIPITATOR TRANSFER CONVEYOR # 1 Mortor

15 | 463C0014 | PRECIPITATOR TRANSFER CONVEYOR # 1 | Terminal

16 | 463E750A | RECTIFIER #A, PRECIPITATOR # 3 Body
17 | 463E750A | RECTIFIER #A, PRECIPITATOR # 3 Terminal
18 | 463E750B | RECTIFIER #B, PRECIPITATOR # 3 Body
19 | 463E750B | RECTIFIER #B, PRECIPITATOR # 3 Terminal
20 | 463E750C | RECTIFIER #C, PRECIPITATOR # 3 Body
21 | 463E750C | RECTIFIER #, PRECIPITATOR # 3 Terminal
22 463E161 | INS. HEATERS 20, PRECIPITATOR # 1 Terminal

23 463E183 | INS. HEATER BLOWER, PRECIPITATOR # 2 | Terminal

24 463E160 | EMITTING RAPPER # B, PRECIPITATOR # 1 | Terminal

AN AN A Y ANE D NN N N N AN AN N N N A N N N N N N N N A N A S N

25 463E173 | RECTIFIER # B, PRECIPITATOR # 2 Terminal
26 463E177 | RECTIFIER # C, PRECIPITATOR # 2 Terminal
27 463E162 | RECTIFIER # C, PRECIPITATOR # 1 Terminal
28 463E154 | RECTIFIER # A, PRECIPITATOR # 1 Terminal
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Frequenc
Maintenance
No Tag no. Equipment name Spec y
description
Weekly

1 452P035 | FIRING LIQUOR PUMP 150Kw Vibration check /
2 452P036 | FIRING LIQUOR PUMP 150Kw Vibration check

3 463E131 | FD FAN PRIMARY 200Kw Vibration check /
4 463E132 | FD FAN SECONDARY 200Kw Vibration check /
5 463E133 | FD FAN TERTIARY 160Kw Vibration check /
6 463E134 | ID FAN#1 400Kw Vibration check /
7 463E135 | ID FAN #2 400Kw Vibration check /

8 463E705 | ID FAN#3 400Kw Vibration check /
9 463E141 | HVLC GAS FAN 150Kw Vibration check /
10 | 463E143 | SCRUBBER FAN 150Kw Vibration check /
11 | 463E144 | SCANNER/IGNITOR AIR FAN # 1 150Kw Vibration check /
12 | 463E145 | SCANNER/IGNITOR AIR FAN # 2 150Kw Vibration check /
13 452E403 | INDUCED DRAFT FAN, CELL NO.1 400Kw Vibration check /
14 452E404 | INDUCED DRAFT FAN, CELL NO.2 400Kw Vibration check /
15 463P003 | FEED WATER PUMP NO. 1 300Kw Vibration check /
156 | 463P004 | FEED WATER PUMP NO. 2 300Kw Vibration check /
17 | 463P013 | STOCK PUMPS 160Kw Vibration check /

GREEN LIQUOR TRANSFER PUMP
18 463P014 160Kw Vibration check /
NO. 2

19 | 463E136 | SEALING AIR FAN # 1 18.5Kw Vibration check /
20 | 463E137 | SEALING AIR FAN # 2 18.5Kw Vibration check /
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Create date:10 December , 2009 Created by : Planning dept.

Dept. Mechanical

2009
No
Description of Activities Fix time Maintenance
ANSD WW1 WWw2
dwsuthsnugeuhuniesna Tselufhnsdnm
1 | Non pressure part
1.1 | Feed water pump # 1,2,3,(1150 kW)
-Visual & inspection and clean strainer suction / / /
-Bearing Inspection /
-Visual & Inspection change hydraulic oil /
PRIMARY AIR FAN (463E131) , SECONDARY AIR FAN
1.2 (463E132) , TERTIARY FD FAN (463E133) PP11
-Visual & Inspection impeller, Vent damper / /
-Bearing Inspection and refill grease, Check balance impeller / /
-Change bearing and plummer block , /
1.4 | ID FAN 1,2,3 ESP PP11
-Visual & Inspection impeller, Vent damper / / /
-Bearing Inspection and refill grease, Check balane impeller / / /
-Change bearing and plummer block , /
-Inspection and change fluid coupling 1,2,3 /
1.5 | 463E141 HVLC GAS FAN, 463E577 SCRUBBER FAN
-Visual & Inspection impeller, Vent damper / / /
-Bearing Inspection and refill grease, Check balane impeller / / /
-Change bearing and plummer block , /
-Change V-belt /
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) Aldaneszaninon
dauany TWNNTL395NEN T »
Aazlua GRITERIMTINT ATLINAIUNAN ANRAINITUNNEIUEN 9%
Y
\J/ A o A
I NugeNdnAlsaney 600,000.00 640,000.00 400,000.00 80,000.00 1,720,000.00
~ utentingslvgilsydntl 1,008,950.67 - - 384,541.67 1,393,492.33
WATRINA T
UTINTNUE AR WU ATIN 1 11,666.67 - - - 11,666.67
UTBNTWNEARNUNIYIE AFIN 2 - - - - -
Nudenlnfilszahau 200,000.00 256,000.00 160,000.00 32,000.00 648,000.00
i nudantingalunjlszand 92,166.67 - - 88,166.67 180,333.33
1 T
NUTBNTNUE ARWNUNIYID AT 1 49,458.33 - - - 49,458.33
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WPTaaNadn —
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NUTDNTWNUYARINUNITIE ATIN 2 48,333.33 - - - 48,333.33
gaxautlszanninistingeainmnilazanine 2,503,042.33 1,280,000.00 800,000.00 716,041.67 5,299,084.00
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QN Estimated Material Cost for September 2009
LO
N 98N TaN1Ng9LlsTanAaL
Item Description Stock No. | Cost per Unit | Unit Total Cost Stock Re-order Other Service
1 NOX Analyzer - 80,000 | 1 80,000 80,000 -
5 | Verabar V100-(3" SCH40)05-H-R OAR 30000 | 1 30000 } 30,000 }
978IN1FTANINPIAINUNY SD
ltem Description Stock No. Cost per Unit | Unit Total Cost AA Store %@ Other Service
1 PACKING STYLE 196, SIZE 1/16"x 60" x 60" 258267 51,300.0 | 1 51,300 51,300 - -
2 | Calibrate refractometer (4NUA1INN2IUEN) 30000 | 2 60000 60,000
3 Reduce size 1 1/2" to 1/2" Mat.SS304 OAR 500 | 4 2000 2,000
4 | CONTROL VALVE, NELES, M1KA100AP, DIN PN10-16 | 655300 125000 | 1 125000 125000
5 | Flow sw. KROHNE H250/M7/K1 52000 | 2 104000
TOTAL 342,300 51,300 127,000 60,000
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FIE1UATNTATIARALU Fire check point

DATE : 04/02/09 2
: Hasaday:
Time : 09 :34
HUIEaIU A
dszmeld AT Aawlw msfifu AisuRzLfiay
[tem ANTHLATANENT ANHLATRYANT ANLATa9ANS ANwLAzavAns ANMLATaYANS AL siEnswily | wanawe
iné | feisné | iné fmilsna iné |feisné | iné | &eisné | iné | Aedsnd

Quench system

Flare system

Scrubber system

MeOH tank

Effect 1A

Effect 1B

Effect 1C

Effect 1D

Effect 2

Effect 2

Effect 4

Effect 5

Strong tank

Firing tank

Spill tank

Secondary tank

e e e e e e e e e e e e e e | e |

e e e e e e e e e e e e e e | e |

e e e e e e e e e e e e e e | e |

e e e e e e e e e e e e e e | |
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51eUNN5A5ARAaY Fire Check Point

Date : 4/02/52

Shift :
Time : 08:00 Hasiadau :
Wi B
dsznalu AT Adu i msddy msduaniiau
ltem Annesadans anviLAzasdng AMNLEEadENsT | aniwezasdng | aniwwesaddng AR En1swily | wanawe
isné |Aridsné | idsn@ | Asidsnd | idsné | Aedsné | idsné | Aedsné | dsnd | Aedsnd
RB2 around floor G i ! ! ! !
RBZ around Feed water pump i I I i ! fineslif VERBEnWET
RB2 around floor 1 { smelt spout ! ! ! ! ! Afuan smelt
RB2 around floor 2 I ! ! { {
REBZ around floor 2 i i i 1 ! DoAaA SPray gun
REZID fan# 12,3 i I I i ! anuEuisian couplintfatunadnaan
Bunker C oil storage i /) /) 1 !
Used Qil storage i i i i f mech seal leak sanldnu

- - ol ae - e ¥ e - - al - [ - N & v -
* prdsmeaTasinsidlanmAdanisi inavanhiiy, 05l war vhaaidssnda iy vhoa openning port gy 1-3 saudmdudaunads *
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Date : 4/02/09

Shift : DAY
Time : 16.00
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All bearing TG f
Qil Console I u il tank

LP Actuator TG

HF Actuator TG

Main stop valve

il Fump 293FP001-005

AHLU Unit

Fanel Fire Alarm Control Terbine

Fanel Fire Alarm Control CR201

Fanel Fire Alarm Control CR210

Electrical Room ER201&CR201

Electrical Room ERZ10&CR210
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MOTOR SYSTEM

11

Feed water pump # 2.3

- Vizual & inspection and elctrical measurement

- Orverhual

00 000

PRIMARY ATR FAN (200kw.) . SECONDARY AIR FAN (200kw.) . TERTIARY FD FAN (160kw.)

-Vizual & Inspection and Elctrical Measurement

- Orverhual

13

ID FAN 1.2.3 ESP (400kw.)

-Vizual & Inzpection and Elctrical Measurement

- Orverhual

120,000

14

Motor Air Compressor 1.2.3.4 (400kw.)

-Vizual & Inzpection and Elctrical Measurement

- Crverhual

160,000

._.
i

All process motor Recovery Boiler

-Vizual & Inspection and Elctrical Measurement

20,000

- Orverhual

200,000

- Rewind motor

20,000
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1.6 |All process motor Evaporation

20,000

-Vizual & Inspecticn and Elctrical Measurement

- Overhual

10000

- Rewind motor

40,000

1.70 |All process motor Utility

20,000

-Vizual & Inspection and Elctrical Measurement

- Overhual

10,000

- Rewind motor

40,000

1.5 | Al process motor Demin plant

20,000

-Vizual & Inspecticn and Elctrical Measurement

- Overhual

10,000

- Rewind motor

40,000

1.9 |All process motor Fuel oil & fuel handling

20,000

-Vizual & Inspection and Elctrical Measurement

- Overhual

10,000

- Rewind motor

40,000

110 (Al process motor NCG plant

20,000

-Vizual & Inspecticn and Elctrical Measurement

- Overhual

- Rewind motor
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1 EXTERNAL JOB

1.1 | Feed water pump # 1,2,3,(1150 kW)

-Visual & inspection and clean strainer suction

-Bearing Inspection

-Visual & Inspection change hydraulic oil

1.2 | PRIMARY AIR FAN (463E131) , SECONDARY AIR FAN (463E132) , TERTIARY FD FAN (463E133) PP11

-Visual & Inspection impeller, Vent damper

-Bearing Inspection and refill grease, Check balane impeller

-Change bearing and plummer block ,

1.4 | ID FAN 1,2,3 ESP PP11

-Visual & Inspection impeller, Vent damper

-Bearing Inspection and refill grease, Check balane impeller

-Change bearing and plummer block ,
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1.5

463E141 HVLC GAS FAN, 463E577 SCRUBBER FAN

-Visual & Inspection impeller, Vent damper

-Bearing Inspection and refill grease, Check balane impeller

-Change bearing and plummer block ,

-Change V-belt

1.6

463A001, A002, A003 ; AGITATOR MIXING TANK AND DISOLVING TANK

-Visual & Inspection and refill grease

-Bearing Inspection Grease Drain

-Change bearing and Oil seal, Packong seal, Y-ring seal

-Change V-belt SPA 1500 =5 EA/Equipment

1.7

463E136, 137 ; SEALING AIR FAN FOR SOOT BLOWER

-Visual & Inspection impeller, Vent damper

-Bearing Inspection and refill grease, Check balane impeller
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ltem [N~ Part description Wark description Area Stock No. | Stock type|Cost per Unit|  Unit Total Cost AA Store fia
1 [NO% Analyzer Repair NOX Analyzer (03 Generate) 463 Analyzer 80,000 1 80,000 80,000 Monthly
2 |Verabar V100-(3" SCH40)05-H-R Install new flow meter line R/B condensate 463 DAR Instrument 30000 1 30000 30,000 Manthly
3 |SEAMLESS TUBE, PARKER, 12MM. ODx6M, SST316 Install new flow meter line R/B condensate 463 619925 Instrument 1700 4 6800 6800 Maonthly
4 |UNION TEE, PARKER, ETM12-S5, 55T316 Install new flow meter line R/B condensate 463 619820 Instrument | 1627.5 2 3285 3255 Manthly
5 |MALE CONNECTOR, PARKER, M12MSC3/8N-55, 55T316 [Install new flow meter line R/B condensate 463 619320 Instrument 547.5 2 1095 1095 Manthly
f |MALE CONNECTOR, PARKER, M12MSC1/2N-55, 55T316 |Install new flow meter line R/B condensate 463 619382 Instrument 456 10 4560 4560 Monthly
7 |coNDuIT, IMC, Size 1/2" Install new flow meter line R/B condensate 463 950450 Instrument 105 2 210 210 Monthly
§ |CABLE GLAND, IP68, M20x1.5, TYPE 22742001 Install new flow meter line R/B condensate 463 952506 Instrument 22.57 2 4514 - 4514 Maonthly
9 |DIFF. PRESSURE TRANSMITTER 3051CD1A22A1AB404  |Install new flow meter line R/B condensate 463 MD516031  |Instrument 37000 1 37000| 37000 Maonthly
10 [3-WAY MANIFOLD VALVE, PARKER, HDS3M 55316L 1/2-Install new flow meter line R/B condensate 463 661150 Instrument 5778 1 5778| 5778 Maonthly
11 |FLEXIBLE INSTRUMENT CABLE, LIYCY , 2x2x0.5 SQ.MM. |Install new flow meter line R/B condensate 463 606028 Instrument 36 40 1440 1440 Maonthly
12 |Ball valve 1/2" Install new flow meter line R/B condensate 463 929110 Instrument 200 6 1200( 1200 Manthly
13 |Support SUS304 Install new flow meter line R/B condensate 463 Instrument 1500 1 1500| 1500 Manthly
14 |Graphic DCS Install new flow meter line R/B condensate 463 Instrument 5000 1 5000/ 5000 Monthly
15 |Commistioning Install new flow meter line R/B condensate 463 Instrurnent 2000 1 2000| 2000 Monthly
16 |DIFF PRESSURE TRANSMITTER, 3051CD2A22A1AB4E Install new flow meter line E/V condensate 452 623730 Instrument 32000 1 32000 32,000 - Monthly
17 |CO Analyzer:udaaizuan) repair card CO analyzer 463 Analyzer 50000 1 50000 50,000 | Manthly
18 |STANDARD MIXURE GAS 502 160 PPM BALANCE NITROGGas calibrate stack analyzer 463 600570 Analyzer 25000 1 25000 25,000 Manthly
19 |STANDARD MIXTURE GAS, CO 1000 PPN, BALANCE NITR|Gas calibrate stack analyzer 463 915276 Analyzer 18500 1 18500 18500 Maonthly
20 |STANDARD MIXTURE GAS, OXYGEN 2%, BALANCE NITRC|Gas calibrate stack analyzer 463 915261 Analyzer 6400 2 12800 12800 Maonthly
21 |STANDARD GAS PURE NITROGEN.GAS CONTENT 1.5M3/|Gas calibrate stack analyzer 463 601402 Analyzer 300 1 300 300 Maonthly
22 |RELAY LENS, 304853, FOR BED IMAGING CAMERA Lens for bed camera R/B 463 609315 Instrument 3300 5 41500 41500 Maonthly
TOTAL 359,983 85,918 224,063 50,000
2. aunumahsimenuuau WWSD
Item Description Area Stock No. | Stock type |Cost per Unit|  Unit Total Cost AA Store fia NMUINMEUan
1 |PACKING STYLE 196, SIZE 1/16"x 60" x 60" Gasket for ANSD 463 258267 Valve 51,300.0 1 51,300 51,300 - WWSD
2 |Calibrate refractometer (awudwaiauan) Calibrate refractometer 463 Calibrate 30000 2 60000 60,000 | WWSD
3 |Reduce size 1 1/2" to 1/2" Mat. 55304 Repair Quench system 492 DAR Instrument 500 4 2000 2,000 WWSD
4 |CONTROL VALVE, NELES, M1KA100AP, DIN PN10-16 _|Change new valve 452LV122 452 655300 Valve 125000 1 125000 125000 WWSD
5 |Flow sw. KROHNE H250/M7/K1 Flow sw. spout 463 Instrument 52000 2 104000 WWSD
TOTAL 342,300 51,300 127,000 60,000
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Q) Mechanical
Louapshgailszandou
ltem| X Part description Work description Area Quanity Unit Parttype Stock No. | Stocktype | CostperUnit | Total Cost | AASiore ia AREuan
1 [SYNTHETIC GEAR OIL 150 VG 320, OMALA HD 320 Change cooling fan gear hox 452 1 EA. Reorder 980218|LUBRICANT 83,600 83,600 83,600
2 |BEARINGS SPHERICAL ROLLER, 22319 E/C3 =>22319E1.C3  |Over-haul Cooling fan gear box 452 1 EA. Stack 238018|BEARINGS 6,248 6,248 6,248
3 |BEARINGS TAPER ROLLER, 32034 X => 32034 Over-haul Cooling fan gear box 452 1 EA. Stock 238110|BEARINGS 9,200 9,200 5,200
4 |BEARINGS SPHERICAL ROLLER, 22320 E/C3 == 22320E1.C3  |Over-haul Cooling fan gear box 452 1 EA. Stock 238235|BEARINGS 6,248 6,248 6,248
5 |BEARINGS TAPER ROLLER, 32319J2 =>» 32319A Over-haul Cooling fan gear hox 452 2 EA. Reorder 238789|BEARINGS 7,548 15,096 15,096
6 |BEARINGS SPHERICAL ROLLER, 23034 CC/W33 =» 23034E1A.M Over-haul Cooling fan gear box 452 1 EA. Reorder 238938|BEARINGS 10,336 10,336 10,336
7 |OILSEAL, TC,100x120x12, MAT'L NBR Over-haul Cooling fan gear box 452 1 EA. Stack 250123|0SEAL 63 63 63
8 |OILSEAL, TC 15x30x7 Over-haul Cooling fan gear hox 452 1 EA. Reorder 275025|0SEAL 10 10 10
S  |OILSEAL, TC 170x200x15, MAT'L NBR Over-haul Cooling fan gear box 452 1 EA. Reorder 275570|0SEAL 200 200 200
10 |OILSEAL, TC 80x100x10, NBR Over-haul Cooling fan gear hox 452 1 EA. Stack 284031|0SEAL 46 46 L
Summary 1,292,317 349,075 943,242 0
Mechanical
2.97ui595AT WWSD
1 |V-belt ,5PZ 2360 change v-belt Air sealing soot blower 463AA 14 EA Reorder 248750|  VBELT 257 1,028 1,028
2 |V-belt,SPZ 2360 change v-belt Air sealing soot blower 463AA 4 EA Reorder 248750  VBELT 257 1,028 1,028
3 |V-belt, SPZ1700 Change bearing and Plummer box A63AA 2 EA Reorder 249047|  VBELT 102 204 204
8 |Roller chain 24B-1, DIN 8187 Change roller chain A63AA f FEET Reorder 201013 CONVEYER 305 1,330 1,330
5 |Gasand Oxygen Bend blade conveyor 463AA 1 SET Reorder CONSUMABLE] 400 400 400
10 |Plate carbon 3 mm 1lz8) Man hole wa Casing fan 463AA 20 SHEET Reorder 905383|  PLATE 1,820 36,400 36,400
11 |Plate carbon 3 mm 1l2# Casing Outlet damper duct ESP 3 A63AA 1 SHEET Reorder 905383|  PLATE 1,820 1,820 1,820
12 |ELECTRODE WELDING, AWS.7016, KOBE, LB-52, SIZE 2.6 MM |Welding line water oil cooler '463E134 463AA 20 KG Reorder T WELDR 87 1,740 1,740
13 |Plate carbon 3mm Lining duct inlet damper 463131 463AA 1 SHEET Reorder 905383|  PLATE 1,820 1,820 1,820
14 |Plate carbon 3 mm Lining casing silenser inlet 463E132 A63AA 1 SHEET Reorder 905383|  PLATE 1,820 1,820 1,820
Spare part effect
15 [SIGHT GLASS, DN 250x25 MAXOS, DIN 7080-8 452AA 12 EA. Reorder SGLASS 5,000 60,000 60,000
1A,18,1C, 10,1111V, V 282150
Summary 7,055,238/ 3,900,000 3,035,238 120,000
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[tem | Description Area Quanity Parttype PartNo. | Stocktype | CostperUnit | TotalCost | AAStore 4 JIAMALAN
1 (Rewind motor 15kW 2P IMB3 VAL 49204 1 Procument 6,000.00 6,000.00 6,000.00
2 |STARTER, PHILIPS, $10 naLIINAR 4634 50 OAR 950502 7.9 364.50 364,50
3 |DGA testfor Transformer RB waaauihifiiaudasdszind 2552 46304 5 Procument 400000  20,000.00 20,000.00
4 |DGAtast for Transformer MW vadauthsfumiaulanlssi 2552 29344 6 Procument 4,000.00| 24,0000 24,000.00
5 |DGA test for Transformer EVAP wadauhifwiaudasdszind 2552 45204 1 Procument 4,000.00 4,000.00 4,000.00
6 |FLUORESCENT LAMP, PHILIPS, TL-D SUPER 80, 36W/830 5LV/25 naumasm g 46304 100 OLR 950553 400 4,300.00 4,300.00
7 [STREET LIGHT, SYLVANIA, 250W, MATRIX 2/ 250HPS VAL 4634 § OAR 911004 368000  22,080.00 22,080.00
8 |PERMANENT MAGNET, SIZE 45%22x8MM, FOR RODDING MASTER VAL 46304 0 OLR 510153 11000 2,20000 220000
9 |MAGNETIC SWITCH, BOSCH, 0830 100 380, 24DC 0.24 VaLNRAIR 4634 0 OAR 600170 85000 | 28,500.00 28,500.00
10 |Repair ACB 1600 A thyaliansalinula 18200 1 Procument 60,0000 | 60,000.00 60,000.00
11 {Merlin Gerin Air Circuit Breaker M16 H2 16004 thyaliaunsalinula 28284 1 OAR 12000000 | 120,000.00 60,000.00
12 {Motor 1.1kW IMB14K 4P 905 400/890V 2820015 mator shart to ground 28204 1 OLR 4,000.00 4,000.00 4,000.00
13 |WIRE ROPE DIA.SMNM.(6x36) IWRCARHRL GRADE 200KGF/MM2 LENGTH110M | HilumstlSinilss crane 4631002 4634 1 OAR 202462 £,600.00 6,600.00 £,600.00
14 |WIRE ROPE DIA.SMM.{6%36) IWRC&LHRL GRADE 200KGF/MM2 ENGTH 110M |1 Tunnsilfiualss crane 4630002 4634 1 OAR 202453 £,600.00 6,600.00 6,600.00

Summary 308,645 - 52,565 196,080




13519 10 agddunumsthyesnunlszdiil 2551

gunumMsinsesne Useand 2551

S
Equivalent Gross Generation 2008 Total Avrg
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
EGG kwhe | Budget |35,763,609.38 | 35,152,265.63 | 37,597,640.63 | 25,440,018.75 | 37,700,268.75 | 36,474,243.75 | 35,440,125.00 | 38,008,153.13 | 36,772,115.63 | 36,251,718.75 | 36,871,406.25 | 38,110,781.25 |429,582,346.88 | 35,798,528.91
Actual |37,782,651.48 | 36,301,492.87 |36,470,531.72 | 35,274,841.67 | 21,409,739.27 | 28,755,857.18 | 37,522,959.75 | 37,522,959.75 | 32,073,247.21 | 31,041,611.62 | 14,191,447.40 | 11,928,345.40 | 360,275,685.33 | 30,022,973.78
diff. | 2,019,042.10 | 1,149,227.25 | -1,127,108.91 | 9,834,822.92 |-16,290,529.48| -7,718,386.57 | 2,082,834.75 | -485,193.37 | -4,698,868.42 | -5,210,107.13 |-22,679,958.85|-26,182,435.85 -69,306,661.54 | -5,775,555.13
duyunELhsEm Jan Feb Mar Apr May Jun ul Aug Sep Oct Total Avrg.
Labour Cost 1,410,000.00]  1,740,000.00 1,616,870.00 1,616,870.00 1,616,870.00 1,616870.00 1,616870.00 1,616870.00 1,616870.00 1,616,870.00 | 1,684711.25 | 1,684499.99| 19,454171.24| 1,621,180.94
Material Cost 754082000  251,023.000 250,014.00|  616,250.00| 4,463,527.00| 9,567,536.00| 5,143344.00| 569,775.00| 3,364,259.00| 1,913,869.00 |  264,445.00| 2,402,763.00 | 29,560,889.00( 2,463,407.42
Service Cost 39,160.17|  1,592,220.00 1,659,865.00 1,864,860.00| 3,309,56340| 3,376,690.70, 2,819,617.28) 1,829,360.00] 3,489,528.00| 2,227,750.32| 1,759,000.00| 1,857,963.72| 25825578.59] 2,152,131.55
Total 2,203,242.17)  3,583,243.00{ 3,526,749.00| 4,097,980.00| 9,380,960.40| 14,561,098.70| 9,579,831.28| 4,016,005.00| 8,470,657.00{ 5,758,489.32| 2,069,639.40| 6,009,143.86| 73,266,039.13] 6,105,503.26
Maint.Cost. Baht/kwhe 0.058 0.099 0.097 0.116 0.439 0.506 0.255 0.107 0.264 0.186 0.146 0.504 2776 0.213
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fguivalent Gross Generation 2008 Total Avrg
— Jan Feb Mar Apr May Jun Jul Aug Sep Oct

EGG kwhe | Budget |31,678,152.77 | 31,560,855.55 | 34,972,839.94 | 32,129,519.62 | 34,972,839.94 | 33,835,511.81 | 34,972,839.94 | 24,736,886.78 | 33,835,511.81 | 34,972,839.94 | 327,667,798.08| 27,305,649.84
Actual |21,485,781.73 | 24,012,123.07 | 30,047,214.20 | 29,781,409.73 | 24,228,772.28 | 32,166,078.18 | 33,005,609.96 | 34,556,818.83 | 31,233,494.53 | 32,794,843.25 | 293,312,145.77 | 24,442,678.81
diff. |-10,192,371.05| -7,548,732.48 | -4,925,625.73 | -2,348,109.88 |-10,744,067.66| -1,669,433.62 | -1,967,229.97 | 9,819,932.04 | -2,602,017.28 | -2,177,996.69 | -34,355,652.31 | -2,862,971.03

aunumsIgIEALE Jan Feb Mar Apr May Jun Jul Aug Sep Oct Total Avrg.
AIUSITUNTTRD U 1,088,000.00{ 1,088,000.00( 1,088,000.00| 1,088,000.00( 1,088,000.00| 1,088,000.00{ 1,088,000.00 1,088,000.00f 1,088,000.00( 1,088,000.00| 10,880,000.00 906,666.67
Material Cost 214,763.31 240,483.24 230,112.42 232,099.21 801,391.50| 1,402,430.25| 1,424,460.50 569,426.70| 3,416,259.10 711,638.07| 9,243,064.30 770,255.36
@anumaiu 745,400.00 745,400.00 745,400.00 745,400.00 745,400.00 745,400.00 745,400.00 745,400.00 745,400.00 745,400.00| 7,454,000.00 621,166.67
AUAIEUaA 0.00 0.00 0.00 0.00 130,390.00| 7,236,734.00 55,120.00 6,760.00 405,591.68 194,064.00| 8,028,659.68 669,054.97
L3}1] 2,048,163.31| 2,073,883.24| 2,063,512.42| 2,065,499.21| 2,765,181.50| 10,472,564.25| 3,312,980.50| 2,409,586.70| 5,655,250.78| 2,739,102.07| 35,605,723.98| 2,967,143.67
wigawhgeiam  Baht/kwhe 0.095 0.086 0.069 0.069 0.114 0.326 0,100 0.070 0.181 0.084 1,194 0.119
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Item |Date Transfer Part Description Unit Unit cost Total cost
1 03-Apr-09  [6305 3 100 47 301.41
2 03-Apr-09  |Al@y HIGH BAY HPL 400 W PHILIPS 2 2600 5200
3 03-Apr-09  |waam HPI-PLUS BU 400 W PHILIPS 1 0 0
4 03-Apr-09  [IGNITOR FOR BURNER RB/LK 1 0 0
5 03-Apr-09  |Butterfly Valve L12A150AA DN150PN25 1 0 0
5 03-Apr-09  |Butterfly Valve L12A150AA DN150PN25 1 0 0
7 06-Apr-09  |zi@TAu HIGH BAY HPL 400 W PHILIPS 3 2600 7800
8 06-Apr-09  |waam HPI-PLUS BU 400 W PHILIPS 3 0 0
9 06-Apr-09  |FLOOD LIGHT 400 W Tusi 1 3600 3600
10 06-Apr-09  |waam SON-TA00W 1 43 431
11 06-Apr-09  [sldndafisuuufing 380V 63A Fuas 2 860 1720
12 06-Apr-09  [slan@asi 380v/63A Suas 2 770 1540
13 06-Apr-09  |POWER PLUG 220V 16A 3 275 825
14 26-Apr-09  |[EXCHANGE APP2 1 0 0
15 07-May-09 |GOLE WORK CLOSS 800 1 1000 1000
16 07-May-09 |GATE VALVE 1 CLASS 1500 1 500 500
17 08-May-09 |BAILEY BOND 1 1000 1000
18 08-May-09 |FLEXIBLE HOSE STEAM SHUTTERING 3 5000 15000
19 11-May-09 |REMOVER - LIQUID FOR PT TEST (SW-CC) 24 23.36 560.64
20 11-May-09  |Beta Model C1-P2301L-52N-P2-11-C-M({2-15 Mbar] 1| 2961572 29615.72
21 13-May-09  |waama’ly SON 250'W 12 85 1020
22 14-May-09 |PENETRANT - LIQUID FOR BT TEST (SW-CC) 6 6579 394.74
23 14-May-09 |REMOVER - LIQUID FOR BT TEST (SW-CC) 6 2336 140.16
24 15-May-09  |MOTOR 3KW 630V 2860 RPM IP55 (463E144-463E145)KA7100L-ABOL 1 10000 10000
25 22-May-09  |SHAFT INSULATOR 1 5000 5000
26 25-May-09 |GEAR BOX FOR CONVEYQOR COD7 1 5000 5000
27 28-May-09  |Termocuple Typek Model WR26 DIA 21.3 Length 561 1 18400 13400
28 28-May-09 |Temperature gauge 0-150 oC 135x10 mm THYODA 1 18400 18400
29 28-May-09 |Temperature gauge 0-100 oC 170x10 mm THYODA 1 18400 13400
30 02-Jun-09 |SLEEVE RODDING MASTER (fi3'l3igia PORT) 10 3000 30000
31 03-Jun-09  |SLEEVE RODDING MASTER 4 1600 6400
32 03-Jun-09 |wlasvanudas WORM GEAR RODDING MASTER 2 2800 5600
33 19-Jun-09  |BEARING 22218E1C3 1 500 500
34 24-Jun-09  |Rosemount 1056-01-21-38 AN 1| 12675.88 12675.88
35 08-Jul-09  |OIL SEAL 16X35X7 1 12 12
36 09-Jul-09  |RETAINING RING FOR AGITATOR 5D TANK 1 198 198
37 09-Jul-09  |¥-RING 60 HYPALON 1 500 500
38 09-Jul-09  |SHAFT PINION GEAR SOOT BLOWER 1 10000 10000
39 15-Jul-09  |MOTOR 400/690 V 0.18 KW 1370 REM 1 5000 5000
a0 21-Jul-09  |CONDUIT PIECE CLAMP IRON STEEL HOT DIP GALVANIZED SIZE 3/4' 2 12 24
41 21-Jul-09  |MOTOR 160 KW 2P IMB3 315M 1 10000 10000
42 21-Ju-09  |iflasnasuwidias WORM GEAR RODDING MASTER 1 2800 2800
43 21-Jul-09  |AIR SEALINGFOR SOOT BLOWER 2 124 248
M 21-Jul-09  |OILS SEAL 170X200X15 2 138 276
a5 21-Jul-09  |GASKET PLATE HEAT F5M 3 100 300
26 | 21Jul09  |GASKET PLATE HEAT AM20 B{IRI5S6700 12393621
47 21-Jul-09  [SnAuaiiuy 1 500 500
43 21-Jul-09  |SPILAL WHO.DN50 PN25 2 198 396
49 21-Jul-09  |6305-2ZR 1 11157 111.57
50 20-Aug-09  |SERVICE KIT THUTTLE VALVE 1 1500 1500
51 27-Aug-09  |STEAM SHUTTERING FOR SPOUT 1 1000 1000
52 27-Aug-09  |¥-RING 60 HYPALON 2 500 1000
53 27-Aug-09  |H318 1 193.6 193.6
54 08-Sep-09  |SHAFT PINION GEAR SO0T BLOWER 1 10000 10000
55 24-Sep-09  |OILS SEAL 80X110X12 1 441 441
56 26-Sep-09  |GAUGE VALVE CLASS 800 1/2" 3 3500 10500
57 26-Sep-09  |GAUGE VALVE CLASS 800 3/4" 3 3500 10500
58 28-Sep-09 |SEALTSN 518 A 2 15960 31920
59 16-Mov-09  |6207-2RS1 1 166 166
60 24-Dec-09  |MECH SEAL SINGLE 5 40/80 FOR FUEL OIL PUMP 1 300 300

421,846.96
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