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# # 5670961521 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS: PREDICTIVE MAINTENANCE / VIBRATION / PULP INDUSTRY
WISARUT POLHONG: DEVELOPMENT OF PREDICTIVE MAINTENANCE SYSTEM
FOR CENTRIFUGAL AND SCREW PUMPS IN PULP INDUSTRY. ADVISOR: ASSOC.
PROF. JITTRA RUKIUKANPANICH, D.Eng., 201 pp.

The objective of this study was to develop a maintenance system for
centrifugal and screw pumps in pulp industry by using of the predictive maintenance
principle. From studying problems, it was found that the failures of pump were high
to 55 times or 61.81 hours in 6 months. These failures affected to pulp production.
Therefore, this research was interested in a measurement of bearing vibration and an
analysis of bearing lubricant to forecast the right time for pump checking. The
procedures were as follows 1) grouping the pumps by the three factors; priority,
lifetime and workload of pumps. 2) data collecting periodically by measuring the
vibration and quality of lubrication of bearings and after that observing the changes
of these collected data to forecast the recommended periods of time for pump
checking. 3) leading the recommended time to improve the preventive maintenance
plan. 4) Analyzing of pump failures using Fault Tree Analysis (FTA) to support the
maintenance plan. 5) Implementing the maintenance activities and maintenance

plan, and evaluating the research.

The results showed that the number of pump failure decreased to 15 times
or 9.30 hours. The MTBF increased to a maximum up to 797.30 hours and MTTR

reduced to a minimum up to 12.02 minutes.

Department: Industrial Engineering Student's Signature

Field of Study: Industrial Engineering Advisor's Signature
Academic Year: 2016
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1. punp body
2.1impeller nut

3. thrust washer
4. sealing ring

5. impeller

6. punp bonnet

7. shaft sleeve
8.packing ring
9.mechanical seal
10. packing
11.bracket support
12. shaft
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Centrifugal pump structure
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A: Flange (discharge or suction port). B: Pump housing. C: Flange (discharge or suction port). D:
Spacer. E: Rotor. F: Body. G: Connecting rod. H: Flange cover. I: Drive shaft.
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Uaariu (Preventive maintenance)
(6) anTWINUUITIT WA (Backlog) thzesinsadinanmagyinlilanunsdmuemns

AMAMLATUTL

2.2.1 MsUngesnwdieUesiu (Preventive maintenance)
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Wagumeudunaedunng 5,000 -10,000 wu.nskdu vse nsiautiudiuesodnsan
angnsldnunlasunisuusihangudn n1suiseinuisilaseunguiiimsvdeueylng maiy
wiawdsuieundunaoiu nsuuwseng islaglinansafieganaununisungesnwdess
Joyaresludiusig q sgrsiueu Toyaifesignisvinau Fensiimunzauiuiudiuiioen
A ] 2 < v A g &, = P a I
Wagude visewsesdnsiiluenng inswasilunisananudsdunisasisanudemelagly
WAULATUAIUNNEIVDIDU 9§ VazANTdUNT

[

msugssnulaenisldnandudiivuneigmsldnull deulivzimuanarlldsesd

q

Foyamwinuadaniiesmelunsiiagmergnisideuaie (Mean Time To Future) A1ilazidu
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WHUNIPeNUN3aUsEdnAeu  Usednlasina wavdsednl nansandununuinlssdvzninnms
thysdnwidslostfugaiuainiosar 41.95 Hu fevay 57.62 uenininamemaiesdinsuuy

Tailenaueuanas 99.3%

uaz(eily amineves 2543) ¥ansAnwiazaisdunounisieneimadindeses
\A30edns louiinUsransainlunuiisednuidslesdu Tngnsiuseianstadeddu
sUuvurestoyadiutuiussgndldfudoyansadivestigmnsdndesmeeioaing 1
IfndsindenazdianarimmzaniunsufiRautissnuidadesiunazduiunsudly
Tneldasatunaulinsgimatatomenniosing dnsudeuteyanisdatos tiaueidms
Uiuugauartnana gavheldndausuljoRauuiadunn 500 $alus 1000 2lue 1500

FN9 MUTILLINTINNUYDWATDINT

2.2.2 M3Ungesnw@anensal (Predictive maintenance %150 PdM)

g Meviudssshwlaeimualiinanssunimsainanmnisinanumie
Arsvinisidenanmveunissinsuazgunsal deiedeslonnadundenieilenaaeud
AINIOIATILANINANINTULTRIANUEAUNAL vilvanunsaaanisaifisenenisldanu uag
NusuAluneuiiagiinnmsdisademeisuussliviu mausslemifldannsi POM Folena
fasminnuiigsnuuonuauazantesatetann MaUAsutudiureuaiaesinsuargunaal
wfiaruaumgaunaunty shlilsauuarsruuraaiimumieuwayainidoteluniande
Aufngetu Adlddevesmniigeinyasiionas

msfasalumsineu POM - fuieiesdnsuazgunsallulsanu sududesdniden

dl L fd‘d L2 o U ! a 1 gj 16 ¥ U ﬁl o QIJ
Lﬂi@ﬂ‘ﬂﬂiLLﬁ%Q‘Uﬂimﬂlﬁzﬂ‘UF"I’J'Wllﬁ’]ﬂiy@]’e)i%UUNﬁG]Q\‘iwﬂuu aglaily POM ﬂ‘ULﬂi’e]\Wﬂi‘Vl’J"]‘l‘U
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v oy '
v a a0

NUNTI29U PDM %Lﬂumuwmﬂ%’f\ham aai'miiﬁﬁ PDM LﬁumiLﬂmﬁﬂamwmaamsﬁwm

Y
£

Urgsinulvgaulaedifanssumsil
YY) ) =

2.2.2.1 marsgiseaudygnunuduasiiiou (Vibration Analysis)

JuiSmsnananisuildunmsnsiageuanigmanalng (Dynamic) N53ATIEYANT

q

'
[

duaziieuuenanasivaeulufensalud Swaunsanmivaeuidademanngresniny
a a & [ Y & 1 = 1 a = [ 6 a

AnUnfvennIesdnsaunsallidusg19ilaeanizog1984AT099NTaUN TN WWININTT
UfuRfe msdnesesianisduasiiieululdussilivanimeiasdnsuwazgunsaliif eanis

d' & a 6 4 ) < v v o [ a [
TR uAslYa Neine uawed uazly Wudu lngdesimunyansiainvenaiasdnsuas
aunsalmanil WiAudeyaluguhuuves Vibration Spectrum ffidnwauziany awnsatluly
lunsiesgiuazUssliuanimmssanuraunivennissdnsuazgunsalls wu nisluauaa
(Imbalance) milﬁmﬂuﬁ (Misalignment) N131gAnaIuN1Ina (Mechanical Looseness) N3
F13Av8T 04 (Gear Tooth Defect) @nemut1n (Belt Defect) M3tr3nvesgnlu (Bearing
& v A A | - a S = @ PRy i

Defect)  LUUAY LDNALANITONURUNTTOUVTBURBUTUA IUATRIINTLAYTIUNIA oy

isesdnsaziamudsnailusulidemenaiodng

NPO1 -Fire Pump 01
0.8+ Fire Pump1-E1P__ Engine Outboard Horz Peakv ue

[ Route S

9 2 A ] pectrum

W R R e R R e T S e S R e SRR 12-Nov 08 13:59:51

£ (PkVue-HP 2000 Hz)
OVERALL= 1.16 ADG

i RMS = 1.14

b LOAD = 100.0

5 RPM = 1801. (30.01 Hz)

AR A Adr s
0 10000 20000 20000 40000 50000
Frequency in CPM

= Route Waveform
12-Nov 08 13:59:51
(PkVue-HP 2000 Hz)
RMS = 167
PK(+) = 9.04
CRESTF= 5.41
DCoff = 0.0

Acceleration in G5

2
Rev olution Number Spec: 551

gﬂﬁ 2.4 Vibration spectrum

Mn: (Wsuuda g335009a and 1N TNTINTAINGA 2555)NT8NINTUGNMNTID 2555
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5U# 2.5 193853M Vibration

a
N www.skf.com

TunspsiatnAAuduasion 1519888 8AU89IN15ASIVTALASILASIEIAIAINY

Fuaviiiou anunsaduuneenduidenisalanadl
(1) meuduaziisulnesiu (Overall Vibration) sawwilily (Trending)

Tun1spsAtaAIAIUAUAZ N DULAEILASIZILAS099NT d1UNNNAETARL8AT ALY

(Overall) vesRIAIUAUALLTIEY WBgullUuAIURBUMABIAIANNdUaLIIBY N33R

wuuilitegannlagsiuveaesesdng

mm/s (RMS)

Amplitude

0.5
o

Frequency

Overall Energy
1.0+(2x05)+(3x0.2)
3.6 mm/ sec (RMS)

Overall Vibration

dl U ! L2 ! Q:l &
E‘U‘VI 2.6 198N TInAIANEUALLTo UL

n: an1dulne wosiiu msUgssnwinuanmgsgniagnsaldng
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AIANEUAEToULlAETINVRAATEIEINT AD ANAIUANEUavTIaUaEA Tuaud
a o Lo 1Y) = 5/ = = o A a v I
Afmun Wy dnArnuduasiioulnesinvesly waslUSeuiisumsianaAung Aeliuanunse
Amualadn dfAruduaziiougindund wansirlanvniuinlieiesdnsiinniy
HaUnAT aztudswswnamevesdymminliiesesdnsiinanuiiaunfty Fedesesusuas
DIUAIINFYYIUVDIATANUFUALLNDUTU AIUUTENOUNENVOINITBUA Y QYIUAIAIIN
duaziiiouiuseanls 2 dau Ateaud uas ana uiAwes (e53ans dganlt® 2556)

| =~ B A < ¥ o 1 = ! '

- 1A (Frequency Range) 383309t dufAmuAYI9ALdveIN T8 1uAla T
YoaR1Aduaiiow Tuuisaiesiisanunsanmuagennudlaesnugtdoau wiluuig
wsedlovziinmsmvuntisarsdiuiuey Asiudsdaiinsinundumnasgiu ISO Tuu Wil
Y ) I a aa [

ToauduaziioulagINANUD AT

- awna wilawas (Scale factors) WudifvusnuiglunisTa f9azindu Peak, Peak-to-

Peak, Average Waz RMS lag#l Scale factors dipnuduiussoiulunmsinanuluvdygianau

Wen  (Sinusoidal  Waveforms)  kaslunisiuSsuieu Scale factors  faafiawyuaulyl

Waguwlas ssguin 2.7

P
mnaseunz/log

RMS |Average

2.828 3,142
1.414 1.571
1000 | L.IN
Average 318 | .83 900 | 1.000

SUT 2.7 anuduiusuosan Peak-to-peak, Peak, RMS waz Average

Y

a

13 935N dgauU@ 2556
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(2) WnMsIaAANudAuaziau (Vibration Measurement method)
MTIPANMNNEUASLIDY ABNNTIANITARBUNIUTDUTDISLULIANNY ALEUESL DU
annsauandlaluuvesaUsaynAniulianaguil 2.8

Wadln1smaaun  wiaazwnIslluivualss  nswnlaldunagyinlisnumuavsauia

a v oA A

wWaeuly vibidiiuduguedu (Sine wave) 9ai3usiu fio yaiiunasgfeiuil Ao Adwrisgud

nswndeuNTuaMilNToUTDIavzRANSliuAIUIN LagAay Wallleuiugasudu Yase

- ¢

Wa (yeaud) szeznsvdn Ae nisildsuudasszesniy visesumiavasingieuiu

9 Y

1 a d' Ql' v W L - . a % s z.s'
NN YUIAYBINTARDUNIVBITEEENTVIN TR LARIE Amplitude UNaansnIUaBULUAY

AYB9N1593A (Displacement) fim Aa57 (Velocity) AaLse (Acceleration)

. Anplituds
|
1 — —
- ~ i T
A..
] T Cycle
e S |
i

JUN 2.8 Malafeuivesayse

13 9350N3 dgautn 2556

AMULEY A9 N15UABULUAINITIAAD UV EZAITVIRREUUIELIAT (ANULSI50Y
ABILYLNIIVDINITAADUTN WU 0.2 WINDIUN)
1 a d' < 1 1 LY 1 1 v v a a
AULSS AD NNSLUABULUAIAINULSIFONUIELIAN 8NAE1IY D1b0LIaN 1 U7
FANSUAMUSLALTUIIN 0 B9 1 TeTud dufe AnuLsediawiniy 1 Taseduni2
Aty Myineuduaziiiouiinnsiney 3 wuu Ae NM3vdn (Displacement) A5
(Velocity) A111L33 (Acceleration) @sn13invisaniuuilagduiusiunisatinaans vivanu
wuvIziinudnuusiwanaeiy edlanudnluunniegdesdenanvuzeeinisin waziadn

Tiunzaniudye 1ur0InNUdUaZ T UTUINDIANULENIBYUATOINNTUARZ LU
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- 15290 (Displacement) azinluniiaguas mils %39 micrometers, 1590 AB N3
Waguulasszegmaniedunisvesingiioufugedneds  sadaildianisedn Ao
Displacement Probe 3o Eddy Probe @1 Displacement Probe HovBunuulaiduia
(non-contact) %QI%i’ﬂﬂaﬂué’uﬁuémaﬁsstssz’mﬁﬁmq 2 3y @ Displacement Probe 2%
Toali¥nnnuduaziiiounes Shaft uazielesdnsfildndugndunuy Fluid film Famsiauuy
Wiundu (Peak-to-Peak) warldfunsindeuiififininuisousn q Aldiiiu 1200 rpm wide
20 Hz

- anuga (Velodity) fivnieru dhaedund (inch/sec) wie fadlumsaeund
(mm/sec) A1I37 Ao M3Tadnsnsiudsunlamesnisein dddlunsiarnuduasiiiou
vauntosinsludiulng luernfrinuuuanuniildumfauuuusnidufamslaiily
ns¥aanmeSesdns Wewn navesnsialidwiunsiedeudt SsnisTanuuaudailey
fiannsilaglamilsdegunnud 1 inmnuduasiiiouiinanuisewing 20 Hz-1,000 Hz (M50

ausiseulunismyuiandt 1,200 rpm) Tuduuuuiriauuuamss aell Coil vnagly

3 Y a

1 P a 1 v € = [y & o K Y
AUNULULYAN  IWBNARAITUANANE (Voltage) MRUCHUAUAITULIINNUNIVDILATIDINNT

]
Y o v al

Yaguuilladwiauvunddunua wasfiauaiunsadadumiuss Jaavesmnuiiasla

nMsLUasdyaunanusaduanuss

JUT 2.9 Finausa

13 935N dgauUf 2556
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o ' < A a | a ~2 2 = = ) =
- ALY U8 HadnIRIUn (mm/sec ) %90 ¢ AB aR T UABULUAIYDY
AT AuduaziaulunulgeIAINLT 1T ltnITYRs 8T UUAIILLT

(Acceleration) @aiaiauwuuaNTellunAazussy Piezoelectric CrystalUssanad 1 Juvie

Y a

WINNINTaLD Piezoelectric crystal gnaaduasndnnszualnioanulusunaivungauis

' ' '
== IS P-g [ o

JLAUAULSY (Acceleration) @afleingduasyinliunamasuiilung Crystal vinlvuaandu

9

Crystal wndountuiieiu Inefidnuaedagui 2.10

/

Conneclor

Plezoelectric
Element
T Fulerum
Mass
™ Base

JUT 2.10 ¥3nAdnsLs

1 anndulve wosiiu MIUIRINIMNEAN T NLAENTAANY)

Acceleration

Velocity

Amplitude

M e

Frequency

Displacement

~
-

dl L4 U [ ! 1 L2 ! QIJ & U dl
E‘U‘Vl 2.11 NIMANUAUNUTTENI NUUIYNTINANANUAUALNDU NU AIUD

fian: http://www.blissinstrument.com/
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93U 2.11 awdiulfilumsussidiumnmdenelumisennns aunsansioaeuls
ynguAIAveIMsduasiitou dumisnnuisdilunimsaeuanudemevewdugniu
SloBufinnudevne ndugniuazdedyyransduaviioumiuigs vilfausansanuuas
Nauwut1gesnwldney wagmhensvdnlivenziunsnseianiesdnsiteuigs s

WINEE S UNISHTIEDUANINE UL DUTDI L ASIAS 1LAZLAS BIINTNLAINUD AN

AT 2.1 ANUFURUSTEUINNUIENMIFUAZ T aUA UALNAIUAULEENIEYDIATBINNT

fian; http://www.blissinstrument.com/

wisensiaAaudusziiay aUsEaeR suNAgIUAMUEEY
VAN (20- mm/sec, rms Uszillusgaums mM3ideauna (Unbalance)
1,000 Hz) inch/sec, rms él’uazl,ﬁaummmmgm m'it?]}mv;iusj (Misalignment)

ISO NIYAUARRU (Looseness)
MUIWANLULIS (10- G’s,peak ATNABUANTIBWAY | NM3InvesEnsdeay
10,000 Hz) Mmy/sec” andu AFEeevaIgNUY
wwEMIUNT ¢F (Envelope) ATNABUANTNTDWAY | M3V IATRIENITE Ay
A3IRERURRUgNUY gty faudenudens | ewdemevesgniu (ud
(Band pass filter) falaiguuss Budummndeme)

AN 2.1 enuduiius sz sduasiiouiuauufgIuandenie Jaaseiy

Tumsitdadeanudemeluilowu iawseunauwaun1suingesny

\ E nnmaufinaugniuozuan

A 4
adugniluian
Le

ANUAH

raiiou

asraouian h e

as0aenlan ¢ ldiudoannz

matuTafuos | Fuduihg

SKF \ | x i

o w =

UM 2.12 dwiuanudemevemaugniu

” M : Yo M a
nsanNudasiion anHan S azmou

¥
veandugnilu

X, add X wy
avaniagumginmnin’ld

adamenan

o a Ao
N1 IAN D THTHA IO HYDINIT0IIN S l

nam

‘17‘|I:m: ThaiTechno.net
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d' = o = (9 | =3 7 v
NNFUN 2.12 wansdisanuanudemevesnaugniu asmulainnsnsaaeulagly
wialulaguas SKF AeTanieniie of asvihlvmsuisauiinunivewaugniu neunvziSuia
ANIULEYTNE
a va ¥ o v d‘ U -dl
(p330Ws Bgaudh 2556)lneanwuunmsinueeensidnureunsesdnsiulsaluiive
° Y a ¢ A % a Y] =~ Y & v a
nMsingssnwIdamensal Wwetislinisusmsianiswiesdnadululaegramngay laesy
ANMIAUAIAMNAUALTDUVDUATDITNT WUITUTIWITNAIANUEUAZTIDUTI AN D8LAS AN
WndsaIntuAIANd Az Teuazingusg 19T 3denndasivaunmsiendlnuules
VRRINTUMAIANNEUAEITIOUYRING 3 unuieuiunan wudwnuiegluluissuuiunae
Tumsmgagenuiineu Juhaunislumevivanaranuduasiiiou Fasyigliimnms
AANEUaRauLardvEsaUsliuavenAIRadnslumMsUgesnwanme
(3) FLrUIUNTIn

lun1sidendrunislunisianiosdns danudidyuinlunisiiudeyavesriaiy

(% A

Fuamitou mavanidowiumisiifinemd dumdindugniiubild¥uuse seedevondendy
antu warlessadulussenatasdng Uinawatasilildauduasiiouligniouay
aanaadeulsl WevimsiaAnnuduaiiiousneiiauuuiiodu (Hand-held sensor) azfios
Filsiahunmidunsiafignies suuazussnavesmsta Wilanulndifesdulunasaiita ns
fornamuduasitounsihnsTane 3 unu fall

- ms¥aluwniall Radial) wuseonidiu unuisanduimailuuuis (Vertical) uay wnu
saennfiumaluiuiueu (Horizontal)

- MUY (Axial)

Vertical Vertical

l i Vertical Vertical

Asial

Horimntal

JUN 2.13 freghanulumsinmanuduasiiiou

n: an1dulne wosdu msUnssnwnuan gsgniasnsiAny
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2.2.2.2 nMsiseidaensieseinn nuesansvaeau (Oil Analysis)
NMTIATIETaTvaeduvInene nsiasudeaunldegluiaTesdnsuiinimmge
Aaenauandiniuell auaudRninienIn wazUsuianisvulouveuaylaneniy
WnsgIueRBalae IngUstasivanvesnTieeiiiudeaufe
- @unsoesaviwsgitsaignsigasieduldlunsiruawnsdesiulidliae
= d? =
ANULELNETUD NI UBUAR
.:4' I3 a ’o’ Y] 1 dl' d' I 1 % = a
- dellunsusslivanmuesidunasiuiiegluseninnisldnusiuluianisussiiu
ADTUNINLATDIINS
- el RNUN AN T NMUAUM TR ENN TN INTTFBINT LU IR
yAaNg wseslls msdnmesiva uazsulszina leegalimerauasiivsednsnmungadu

a ‘9°J CY A A a aq a L4 P v v a o
ﬂ'ﬁ’JLﬂi']%‘vm']llu'ﬁﬁ@auuLVIQUﬂLLag’Jﬁﬂqi'ﬁLﬂi’]%‘Vi‘Via']EJEULLU‘ULW@im@‘U@i&ﬁL‘UW\’J

v '
¢ o o A

wandiuysgnaunsandulaferiuianssuniunisunesne nsieseiiidunded
annsauvseandu 3 nguvian fie
- mlenginuaTRveniturasiu (Fluid Properties Analysis) {Jun1s3inseyii
yaiunauandRman nMenenIn wazansUIues (Additive)
a ca X 4 . . Ly oA a v a
- mMywesgunasanUsnuuUeu (Fluid Contamination Analysis) NIHN9NEILINRDUNTD
gnasidunelussuunaeiu

- MTLATIEALAYlaNEAINNNSANNTEVBUATBIINT (Wear Debris Analysis)
S Rl e U i R i
. o ‘ W P co . ) 4

T3 ’; | T l['-iii!uﬁ

dl U 1 EOJ U dl o o
E‘U‘Vl 2.14 @9g1¥UNUUNITUINININTNAFDU

uans 1$139e3ad 255 DIaNmusruun1sUIgSnnlunssuIunseNeas ity

Y o U a L3

QG]a’ﬁ/iﬂiillﬂ’]i&lamLLNQ’N‘\]ii’JlI Immm%’al@mLauaizuumaﬂﬁasﬂmwawmﬂim

v Y

(Predictive Maintenance : PDM) snldunumsungesnwwuundainimndadas (Breakdown

1 '
v v A

Maintenance) tiolyiA3ednsiiusednanmuazauuyeiogady dnnedailaunusiug

wasnlaiszuum stz nyidanensallunaaedldnudn anansaiiulseavinalagsiuues
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AT99NT 9nSouas 89.16 WuSesay 93.28 LavAIAINUNSIUVBIATEIINT WiLTUIINSouaY

91.92 WuSoray 96.06 aunsnanmldanglunisungessnule 747,150 vmsiel

2.2.3 19958398 AA399NS (Machinery life cycle) WunsitldlunseSuiednwaly
el UNNATUYDLATDIINT LATANNITOIALUITITIAMA 3 ¥29 AB 995882 UAY (Run-in)

Plgauung (Useful life) wagasd@nuse (Wear out)

e Run-in phase has high level of failures

e Useful Life phase has constant level of failures

o Wear Out phase has high level of failures

E: e Wear Out

T ase Useful Life Phase Phase

i) /

T

o

o

=

©

w

Decreasing Increasing
Failure Rate

I Failure Rate Constant Failure Rate |

>

Y
A

L |

Operating Time (component age or lifg) ——»

g‘tlﬁ 2.15 Bathtub Curve

y11: aotulve wosdu MsUngsshwmuanmdgniasnItifinwm
NIUN 2.15 @1an30eBUIedn vy e TinveaIdnslasel
- sweglsuiildau Rundn) asnuldgymstadeunanaivneneg desiduniswily
YSusnnudlorugnilulemanasianistntonvaniauad
sepgnsldnuung (Useful life) iudisiisietiesnnssessusuldau dddudiang

Tonan1sAnn1statasi liundn wazdunslainns ez Ui ULNUYRILIAT TUAD RTINS

RNISUATDIAIN
= . I 1 A A Y A a v v 1 &
- swezdnuse (Wear out period) WusilpIosns@ouanIn azisuiin1stindasuosdu

wazaglianunsaldanulaluiian GWes wWawud 2558)
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2.3 myaasenaulduisanuauman (Fault Tree Analysis : FTA)
2.3.1 Mnvesmawedaleaivi
Qﬂﬁwm%ﬂmﬂ H.A. Watson of Bell Telephone Laboratory dod a.e. 1961
Wislimiaeau US Air Force wisld@nwn The Minuteman Missile Launch Control System
10l a4, 1965 fimsdadisnndumnuaende fodugaEuduresnsinnesiveayivilusinu
muvaeadonaglilumsiinngitussuuiianududou uagldinmsiunussgndlinians

ANEN U NTINUNL AFIANTT ez sUTEIEY

2.3.2 foRvaanalinnsiasgiiuuneativi
American Institute of Chemical Engineers (1985) lauansdafvasnainnig

Aereiuuuoayivi Vinwielud

(1) M¥hngsimatmnuessunsefiiisadesiunu a9 1a3esing uaz
NIBUMMINGN L

@ Wnauwutlesiug iRmmmazazsumgmsalédaitlemaing TRmggs

(3) annsoinldlunsaeuaugtRivaiaduduteuls

(@) Myareasuanspuduiusvennnsalingdiegunim vlidunmldegns

IARU wazklaladgunIuy

2.3.3 nszuaunsvunsulumatinn1siasziuuuneanng
& @ a a a 6 § aa :.’I 5 g.JI =}
(ngsd dugn 2547) eSuiBwaianTaTzvineanIitunauavin 4 Juneu Ag
N3HeNUTEUY (System Definition) , AMSES LN M NEaNNS (Fault Tree Construction), A5
ATIENTIAUNIN (Qualitative  Evaluation) #azn1534AS18MTIUTUIM (Quantitative
Evaluation) Siseazidualutunauniepmaluil
(1) MsbemszUU (System Definition)

msfignuszuulunsesuisseuulaenamiareasdennauesssuy Wethulddu
Foyalumsairaearivi Tunmsemssuuadesssyimamsainbifislssasdiiagyinnmsine
wiousdoyaludrumnefiieatesiussuy veuumvestoyaiidomsiinsey dnumray
Femevesszuu samfemnuduiusseninaivasnegnelussuu andeyadildlunsien

seuufavgninldlunisasaununmleariviludunewsioly
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(2) Msas1akuN NWeany3 (Fault Tree Construction)

msadauaunmmeanvs Wunistianuinliannistenussuuinasadumaunin

[ v 4

Woavivis Inefidndninanny dydnualildiumnnisal (Event) wasddnuainlduanaanuiu

wintlunanu (Logic Gate) Nsas 1N MneaivsUsenaume 2 nsyuauns Brown, 1976)

q

o

N

=De

£%

- ATTUIUNTAUATIZNR (Synthesis Process) UsenauAIutunausefsil
a ¢ & Y = & = LY | @ aee & 1
N fasavvgnsaiiaviualunnszaumgly daduneensuinlbiduniisUssasdsonis
AiunsvessEuuNelavadenyiin1sAny
) Iwunmansalieglugngulangunilaiisseg1afes (Mutually exclusive Group)
muANUEURUSTAY Wy Tanmewmilauniu

A ldanuduiusiuairangnisallninnseunqungnsaiieaunluliasngy wae

& &

winn1sedliaslumnnisaldiui (Head Event) wazfiansanbiduununiniean
Gl
3
- ATTUIUNTIATIZALUUUU-81 (Analysis Process: Top-Down Approach)

n) denwnn1salauii (Head Event, HE) snufiangnisal dslussuvenalimgnisaldiu
Wvanewnnsal

) fsamnmgmsailgugiiuasyfenivieueiiannsaiuave iAnmsnisaldii
(HE)

v & ] e & ¢ 1 9 a I3

) menuduiusserinavansalnduamsuasmvansalarialudanssnenans (AND
uaz OR)

9 ihmslesedelunutuneu ) uag A) laevgn1saldiuiinagineiaggnunui
ABWRMIINIINTATIEisaly

) ihgluduneu 2), A) waz 9 JunTENLVNISHaaInegluguveamansaliugu
(Basic Event) w3aliuszasdvsiinsevisoly Liflanudidey vindeyanagleluns
AT

[

2) asuNuneanvis laelddydnualinemunlansd
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(1) Mshpzsimeuduazifiouvestly (Vioration Analysis)
mstadauduanifieuresduasnssihlusumisdugniu (Bearing) vassduuay
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307 : www.skf.com
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ﬂ']ﬂEU'V] 3.4 LL?WI\WY]LLMUﬂaUﬂ'ﬁ'ﬁﬂﬂqﬂ'ﬂﬂJau@wL'V]@u Iﬂﬁ]ﬂ%?ﬂ%ﬂ%ﬂﬂ 4 Qqﬂﬂ@ 71:!9]'1/] 1

= 9 =

#io gnituiledludutu 9a7l 2 Ao gniuilddusunu 90i 3 Ao gnilumewesdnunu uasqai
4 fie gniunewesileiiu wazanunsautauansiald 3 wnfe msdaluuuniail (Radial) My
uAss (Vertical) ns¥alunuasadiffuunuueu (Horizontal uazn1s¥aluwuauny (Axal) Tu
s Tausazuatiy waflFnmsinazuansdanivnveamaiinnistates uagluguil 3.5 uang
sUiesilotnAmuduasiiou Bve SKF fu Microlog GX series CMXA 75 Tagviiniasan
Myiluguau 600-60,000 CPM imasnnsgu 1SO

vdnyhmsiaranuduasiionuds asuanmavasAiauduasiioudietdly
5U7 3.6

Last Measurement Report

Source: 431P033 (B)
6/17/2014 3:36:39 PM

Last Measurement

431P033 (8) 1H-NOE-MOT 5/23/2014 3:43:02 FM  0.841 0.768 mmys  4.000 6.000
431P033 (8) 1ENV-NDE-MOT  5/23/2014 3:43:10 FM  0.201 0.152 oE 2.000 4,000
431P033 (8) 2H-DE-MOT 5/23/2014 3:43:21 FM 1149 0.793 mm's  4.000 6.000
431P033 (8) 2ENV-DE-MOT  5/23/2014 3:43:34 FM  0.287 0.172 gt 2.000 4.000
431P033 (8) 34-DE-PUMP 5/23/2014 3:43:45FM  3.989 2.825 mm/s 4,000 6.000
431P033 (8) IENV-DE-FUMP  5/23/2014 3:43:54 FM 12571 0.897 6E 2,000 4.000
431P033 (8) GHNDE-PUMP  5/23/2014 3:44:04 FM  2.521 1.523 mm/s  4.000 6.000
431P033 (8) SENV-NDE-PUMP  5/23/2014 3:94:12FM  3.077 1.006 [+ 3 2.000 4.000

C‘I U 1 U ! Q:l = & 1
E'U‘Vl 3.6 fBYNTIBNUNTInAANLFUaTITIDUTOIUNU ST DY
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INFUN 3.6  uansiegissnuRamaNtduasiieuvemdugniuludulssinn

= =3 Y1 oa [ o ! LY S & s ' [ '
woelds Farzmulainlimyinludunimdugnlureslunaziowss uansrieanudumniae
mm/s wag gE lagaziinisinlunnuiuazinuuey sIumun 8 90 Jaaiinsenuiaznduy

A1 Overall tloaUTEUMEURUAMINTEIU ISO AegUR 3.7

Vibration Evaluation Standard @

2
e ~0
9=
is
£ o
b=2)
.-Ep
zEe>
058
EL£0
o 0=
o O3
o9
>>0
Rigid Flexible Rigid Flexible Rigid Rigid Flexible Foundation Support

Medium sirted mochines Large machines
Pumps > 15 ki radial, axial, mixed flow 15k < Power S 300 kW | 300 KW < Power < 50 MW Machine Type
Driver ‘ External Driver Motor 160 mm EH =315 Motor 315 mm S H
GROUP 4 { GROUF 3 GROUFP 2 GROUP 1 GROUP

Machinery Evaluation as per ISC 10816 Guide line: o —
Zone A Vibrotion of newly commissioned machines: e _‘q\ mn'ﬁrw? -

Zon= B Machines considered acceptable for unrestricted long-term operation 21 e "

Machines consi ; Tor long-t i 2 Hz 10 1000 Hz > 120 RPM!
* Operating spe ine

ves
# Refer 1SO 10814-1:1995 Standard on Mech: alvi
# Refer IS0 13373-1:2002 for Genernl Procadures for vibs

© CENTER FOR MACHINERY DIAGNOSTICS, www.CMDGlobal.org / e-mail: Learning@CMDGlobal.org

JUT 3. 7anmsgrumsinananuduaziieulumieninusy

Fiun: https://www.scribd.com/doc/37612058/Is0-10816-Vibration-Standard

JUT 3.7 UanA11InI3IuveInsinAIANduasiiounuNInggIu 1SO 10816 lag
sryAIMSITeInITduasiiieoulunireladiunsdodundl 9158 1UAUBINT199LF 4
gruamungy whaeendu 4 nqu suvuavesiaswemeskasn1sBagusInUuuazlugud

3.8 1JUm3RANAUTINLNINTEIUTIUEN SKF dnangnUuladnyintu
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Severity Shaft diameter Speed
Diue Between Dite Between 50 &£ 300 | DiaeBetween 20 & 150 mm.
gE peak topeak 200 & 500 mm. mime & Speed batween & $peed is aither 1800
and Speed ¢500 RPM 500 & 1000 RPM or 3600 RPM
Oul

lﬂl U U 1
EU‘V] 3.8 HINIFIUNTTINATAINULIN

fisn; www.hungsenghuat.com/HSE overall vibration sguideline.pdf

NUN 3.8 wansAnInsgIunsinassluniag of Fsanunsauuslaidu 3 ngu

LUSPNNYUIATBILNALAZTRUNN TN U UY

au & a [ a a a J o = 1
LLaﬂ,‘u\ﬂU’l‘i]‘c'luL‘U‘L!ﬂ']’iLE]’]’i%’NLLaS(ﬂﬂGI’IlIﬂ’J']lINﬁﬂﬂ@]ﬂl@\iﬂ’]ﬂ’ﬂﬂﬁﬂiﬁgmau I@EJI@J

5995 28ENOUNTIY ANUITAFNNAANNLUITLUNS VA ULUAIIBIANANAUEL DY 111D

Sufimavasuwlasegadaauiaunseauyigiuliinzdossuinisasiade dewegiely

5U7 3.9

o1-Ape-29 o Mery-99 [T [IE=T 01 -39 o.52p.89 -Oct-83  24-Oct-89
Calendar Date:

d‘ U 1 4 ! o ] ! !
E‘U‘VI 3.9 fegraiuilunvesmamuduazinoulumIgnNLe

#i117: Introduction guide to vibration monitoring


http://www.hungsenghuat.com/HSE_overall_vibration_guideline.pdf

a4

(2) MIBATIEIRUNINVBIATTVIERAY (Oil analysis)

18AEINIINTIADUAMN NV 1iaTATIEvAIAINaNUINUTEAIU LU UMY

o

v ]
o '

Wi 1y Auaress U1 Lewlangiliinnn138nnsouesiudiu wagn15.EeuANAINYeY

oY

ity Judu Tnededannsgiu 150 184364  Tnedifugilunisasadeunaziingey
AuaTRvashiudil

- mIsasiedevsEiuAAEzInvensi (Cleantiness) anwnsaudsld ¢ sy Taun
e 1 e < 17/15/13 (NAS~6 ) Lifdsanusnlimduiae

2 2 fe < 18/16/14 ( NAS~7 ) Buildsanusnidntios usdwausuls

SefU 3 fp = 19/17/15 ( NAS~8 ) fidsanusnanniinuniimssunsiageu

Y

SEAU 4 A9 > 20/19/17 ( NAS~9 ) BUMT18AITWALITTUN

Cleanliness Code (3zAUAIANNZDIAUDININH )

LEVEL=3 szautieglumiifesnsioaeurmannauazmsudly
ISO CODE 19/17/15
NAS 8

UM 3.10 seiuANare1nvedtiiy

a DA ) N v Y I =
ﬁ]’]ﬂg‘th/l 3.9 LLa@ﬂI‘ViL‘Viuaﬂsg@‘Uﬂ'ﬂ']llﬁgﬁﬂWGUENU']NULN@?{@Q@'JUﬂa@ﬂ‘lﬂﬂﬂifﬂﬂﬂ Y

' < LY
gunsnkuseanlu 4 sEau

¥ (%
[y Y
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ISO VG 68 = 61.2 - 74.8 cSt.
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526U 1 fie Variance 0.0%-2.0% suaninIng

52U 2 @ Variance 3.0%-6.0% thifuamniwneld

sedfU 3 e Variance 7.0%-10.0% vnsuiduidounmnin

526U 4 fie Variance more than 10% tsfudeunnnm asidsuniedui
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SeeU 3 719 0.119%vol-0.15%vol.(80-90 % sat.) Sz Unuuudtiuy (Szuuvdeay
\@Y8)
s¥AU 4 AB More than 0.15%vol.(90-100 % sat.) HunUzUuunn (¥inaneseuy
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Effect Of Water In Oil On Bearing Life
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£ 001% = 100ppm
‘s 005% =  500ppm
E 150 0.10% = 1000ppm —
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= 050% = 5000 ppm _
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% Water In Oil

Effect of water in oil on bearing life (based on 100% life at .01% water in oil.)
Reference: “Machine Design” July 86, “"How Dirt And Water Effect Bearing Life” by Timken Bearing Co.
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NAN15A52330
VISCOSITY WATER CLEANLINESS CODE
EQUIPMENT NAME / SUMMARY
EQUIPMENT cSt. At40 C CONTENT(%) 1SO 4406 , (NAS1638)
OIL TYPE
Result Level Result Level Result Level Level
Circulation Pump No. 19/17/15
411 PO0O1 1 (ISO VG 46) 3L a4 1 0% 1 (NAS-8) 3 3
Circulation Pump No. 18/16/14 (
411 P002 2 (ISO VG 46) 3L 45 1 0% 1 NAS-7 ) 2 2
Circulation Pump No. 18/16/14 (
411 P003 3 (ISO VG 46) 3L a2 1 0% 1 NAS-7) 2 2
Circulation Pump No. 19/17/15
411 PO04 4 (ISO VG 46) 3L 48 1 0% 1 (NAS-8) 3 3
Circulation Pump No. 19/17/15
411 PO05 5 (ISO VG 46) 3L 46 1 0% 1 (NAS-8) 3 3
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No. Tag Equipment Equipment name ﬁi’ﬂu’m‘ﬁu
Cooking Plant 25
1 411P001 DIGESTER 1 CIRCULATION PUMP
2 411P002 DIGESTER 2 CIRCULATION PUMP
3 411P003 DIGESTER 3 CIRCULATION PUMP
4 411P004 DIGESTER 4 CIRCULATION PUMP
5 411P005 DIGESTER 5 CIRCULATION PUMP
6 411P006 WHITE LIQUOR PUMP
7 411P007 CONDENSATE BOOSTER PUMP
8 411P008 BLACK LIQUOR CIRCULATION PUMP
9 411P009 HOT BLACK LIQUOR PUMP
10 411P010 HOT WHITE LIQUOR PUMP
11 411P011 WHITE LIQUOR CIRCULATION PUMP
12 411P012 LIQUOR FILTER FEED PUMP
13 411P013 EVAPORATION BLACK LIQUOR PUMP
14 411P014 IMPREGNATION LIQUOR PUMP
15 411P015.1 DISPLACEMENT LIQUOR PUMP #1
16 411P015.2 DISPLACEMENT LIQUOR PUMP #2
17 411P016 DILUTION LIQUOR PUMP
18 411P017 CONDENSATE RETURN PUMP
19 411P018 CONTAMINATED CONDENSATE PUMP
20 411P019.1 HOT WATER PUMP #1
21 411P019.2 HOT WATER PUMP #2
22 411P020 DIGESTER DISCHARGE PUMP 1
23 411P021 DIGESTER DISCHARGE PUMP 2
24 411P022 ACID CLEANING PUMP
25 411P023 WHITE LIQUOR TO WL OXIDATION
Brown Stock Plant 23
1 421P001 02 MC-PUMP
2 421P003 UNBLEACHED MC-PUMP
3 421P005 PRIMARY KNOTTER FEED PUMP
a4 421P006 DEKNOTTING LIQUOR RETURN PUMP
5 421P007 BROWN STOCK WASH PRESS SHOWER PUMP
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6 421P008 DEKNOTTING DILUTION PUMP
7 421P009 BLACK LIQUOR TRANSFER PUMP
8 421P010 PRIMARY SCREEN FEED PUMP
9 421P012 TERTIARY SCREEN FEED PUMP
10 421P013 REJECT FILTRATE TANK DISCHARGE PUMP
11 421P014 FILTRATE CLEANER FEED PUMP
12 421P015 SCREENING PIT DISCHARGE PUMP
13 421P016 PRE-O2 WASH PRESS SHOWER PUMP
14 421P017 SCREENING DILUTION PUMP
15 421P018 BROWN STOCK WASH LIQUOR PUMP
16 421P019 POST-02 WASH PRESS FEED PUMP
17 421P020 POST-02 WASH PRESS SHOWER PUMP
18 421P021 O2 DILUTION PUMP
19 421P022 PRE-02 WASH LIQUOR PUMP
20 421P023 POST-O2 WASH LIQUOR PUMP
21 421P024 OXIDIZED WHITE LIQUOR PUMP
22 421P025 SCREENING FEED PUMP
23 421P026 SCREW PRESS FEED PUMP
Bleaching Plant 38
1 431P001 DO MC-PUMP
2 431P003 EOP MC-PUMP
3 431P005 D1 MC-PUMP
a4 431P007 BLEACHED MC-PUMP
5 431P010 PRE-BLEACH WASH PRESS SHOWER PUMP
6 431P011 UNBLEACHED HD-TOWER DILUTION PUMP
7 431P012 DO WASH PRESS FEED PUMP
8 431P013 DUMP TANK DISCHARGE PUMP
9 431P014 FILTRATE CLEANER FEED PUMP
10 431P015 DO WASH PRESS SHOWER PUMP
11 431P016 DO TOWER DILUTION PUMP
12 431P017 ACID PRESSATE PUMP
13 431P018 DO PRE-DILUTION PUMP
14 431P019 EOP DEWATERING PRESS FEED PUMP
15 431P020 EOP TOWER DILUTION PUMP
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16 431P021 EOP PRE-DILUTION PUMP

17 431P022 ALKALI PRESSATE PUMP

18 431P023 EOP DEWATERING PRESS SHOWER PUMP

19 431P024 D1 DEWATERING PRESS FEED PUMP

20 431P025 D1 TOWER DILUTION PUMP

21 431P026 D1 PRE-DILUTION PUMP

22 431P027 D1 DEWATERING PRESS SHOWER PUMP

23 431P028 COARSE SCREEN FEED PUMP

24 431P029 FIRST STAGE CLEANER FEED PUMP

25 431P030 SECOND STAGE CLEANER FEED PUMP

26 431P031 THIRD STAGE CLEANER FEED PUMP

27 431P032 FOURTH STAGE CLEANER FEED PUMP

28 431P033 FIFTH STAGE CLEANER FEED PUMP

29 431P034 CLEANING LC-TANK DILUTION PUMP

30 431P035 DECKER WIRE SHOWER PUMP

31 431P036 DECKER WASH WATER PUMP

32 431P037 BLEACHED HD-TOWER 1&2 DILUTION PUMP

33 431P038 BLEACHED HD-TOWER 1 DISCHARGE PUMP

34 431P039 BLEACHED HD-TOWER 2 DISCHARGE PUMP

35 431P040 SCRUBBER CIRCULATION PUMP

36 431P041 SEAL WATER PUMP 1

37 431P042 SEAL WATER PUMP 2

38 431P044 OXIDIZE WHITE LIQUOR TRANSFER PUMP
Recaustic Plant 21

1 471P001 UNCLARIFIED GREEN LIGUOR PUMP

2 471P002 CLARIFIED GREEN LIQUOR PUMP

3 471P003 DREGS TRANSFER PUMP

4 471P004 DREGS FILTER FEED PUMP

5 471P005 DREGS FILTER FILTRATE PUMP

6 471P006 WHITE LIQUOR/LIME MUD PUMP

7 471P007 WEAK WASH LIQUOR/LIME MUD PUMP

8 471P008.1 WHITE LIQUOR PUMP

9 471P008.2 WHITE LIQUOR PUMP

10 471P009 LIME MUD TRANSFER PUMP
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11 471P010 ACID PUMP
12 471P011 LIME MUD FILTER FEED PUMP
13 471P013 LIME MUD FILTER FILTRATE PUMP
14 471P014 WEAK WASH LIQUOR PUMP
15 471P015.1 HOT WATER BOOSTER PUMP
16 471P015.2 HOT WATER BOOSTER PUMP
17 a471P017 DREGS TRANSFER PUMP 4717002 TO 4717003
18 471P020.1 PUMP DREGE TO LIME MUD
19 471P020.2 PUMP DREGE TO LIME MUD
20 471P101 UNCLARIFIED GREEN LIGUOR PUMP (NEW)
21 491P003 CIRCULATE PUMP
Chemical Plant 56
1 601P001 CHILLED WATER PUMP
2 601P002 WARM WATER PUMP
3 601P003 COOLING WATER PUMP
a4 601P004 EMERGENCY PUMP
5 602P001 PUMP,CHILLED WATER
6 602P002 PUMP, WARM WATER
7 602P003 PUMP, COOLING WATER
8 611P001 CHLORATE UNLOAD
9 611P002 CHLORATE FEED PUMP
10 611P003 CHLORATE FEED PUMP
11 611P004 ACID UNLOAD PUMP
12 611P005 ACID FEED PUMP # 1
13 611P006 ACID FEED PUMP # 2
14 611P007.1 ACID PUMP TO BLEACH
15 611P007.2 ACID PUMP TO BLEACH
16 611P008 METHANOL UNLOAD
17 611P009 METHANOL FEED PUMP
18 611P010 METHANOL FEED PUMP
19 611P011 NAOH UNLOAD PUMP
20 611P012 NAOH DILUTION PUMP
21 611P013 200GPL NAOH PUMP
22 621P001 CIRCULATION PUMP
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23 621P002 FILTER FEED PUMP

24 621P003 DUMP PUMP

25 621P004 SALTCAKE SOLUTION
26 621P005 CONDENSATE PUMP

27 621P006 ClO2 SCRUBBER PUMP
28 621P007 ClO2 WATER PUMP

29 621P008 ClO2 TRANSFER PUMP
30 621P009 ClO2 TRANSFER PUMP
31 622P001 CIRCULATION PUMP

32 622P002 FILTER FEED PUMP.

33 622P003 DUMP PUMP

34 622P004 SALT CAKE SOLUTION
35 622P005 PUMP, CONDENSATE
36 622P006 SCRUBBER PUMP

37 622P007 PUMP, CLO2 WATER

38 622P008 CLO2 TRANFER PUMP
39 622P009 CLO2 TRANFER PUMP
40 622P010 PUMP SODIUM SULPHATE
41 623P4101 CHLORATE FEED PUMP
a2 623P4107 CHILLER WATER PUMP
43 623P4108 CHILLER WATER PUMP
44 623P4114 CAUSTIC CIRCULATING
45 623P4124 AICD PUMP

46 623P4133 CONDENSATE PUMP

a7 623P4134 CONDENSATE PUMP

48 623P4140 CIRCULATION PUMP

49 623P4141 GENERATO DUMP PUMP
50 623P4143 FILTER FEED PUMP

51 623P4145 SALTCAKE SOLUTION P
52 623P4146 CLO2 SOLUTION PUMP
53 623P4159 METHANOL FEED PUMP
54 623P4160 METHANOL FEED PUMP
55 623P4161 COOLING PUMP 1

56 623P4162 COOLING PUMP 2
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Water Treatment 15

1 131P004 EQUALIZATION PUMP NO.1

2 131P005 EQUALIZATION PUMP NO.2

3 131P006.2 SUBMERSIBLE PUMP IN EMERGENCY NO.2

4 131P011 WASTE WATER PUMP FROM COOLING TOWER #5

5 131P012 WASTE WATER PUMP FROM COOLING TOWER

6 131P015 SLUDGE PUMP RETURN TO AEROBIC SELECTOR

7 131P016 SLUDGE PUMP RETURN TO AEROBIC SELECTOR

8 131P017 SLUDGE PUMP FROM SLUDBE STORAGE #2

9 131P020 SLUDGE PUMP FROM SLUDBE STORAGE #1

10 131P024 REJECT WATER PUMP TO MIXING TANK

11 131P027 SHARE LOAD PUMP TOETP # 2, 3

12 131P030 SHARE LOAD PUMP

13 141P001 FIRE FIGHTING PUMP PUMPING WATER FROM
COOLING

14 141P003 FIRE FIGHTING PUMP CONTRNUOUSLY RUNNING
FOR PUMPING

15 141P004 FIRE FIGHTING PUMP PUMPING WATER FROM A
SERPERATE

Water Plant 12

1 271P003 ALSO4 SIURRY PUMP

2 271P006 CA(OH)2 CIRCALATION PUMP FROM 271E004 TO
2717011 1

3 271P007 CA(OH)2 CIRCALATION PUMP FROM 271E004 TO
2717011 2

4 271P008 CA(OH)2 SIURRY PUMP FROM 271E002 TO
2717004

5 271P009 EXCESS SLUDGE PUMP

6 271P015 POTABLE WATER DISTRIBUTION PUMPS 1

7 271P016 POTABLE WATER DISTRIBUTION PUMPS 2

8 271P017 DIRTY BACK WASH WATER RECOVERY PUMP

9 271P019 BACK WASH WATER PUMP

10 271P401 MILL WATER PUMP NO.1

11 271P402 MILL WATER PUMP NO.2
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12

271P403

PUMP MILL WATER

M1399 4.2 Tevedudsuanansniinisldaulunssuiunisngs

No. | Tag Equipment Equipment name Sruaudy
Use Oil Plant 9
1 261P001.1 TRANFER PUMP FROM USE OIL TANK TO HEAT
EXCHANGER 1
2 261P001.2 TRANFER PUMP FROM USE OIL TANK TO HEAT
EXCHANGER 2
3 261P002.1 TRANFER PUMP FROM HEAT EXCHANGER TO
SEPARATOR 1
a4 261P002.2 TRANFER PUMP FROM HEAT EXCHANGER TO
SEPARATOR 2
5 261P003.1 TRANFER PUMP FROM USE OIL TANK TO
DECANTOR 1
6 261P003.2 TRANFER PUMP FROM USE OIL TANK TO
DECANTOR 2
7 261P005.1 TRANFER PUMP FROM USE OIL TANK TO LIME
KILN 1
8 261P005.2 TRANFER PUMP FROM USE OIL TANK TO LIME
KILN 2
9 261P005.3 TRANFER PUMP FROM USE OIL TANK TO LIME
KILN 3
Water Treatment 3
1 131P002.1 SLUDGE PUMP TO SLUDGE STORAGE 1
2 131P002.2 SLUDGE PUMP TO SLUDGE STORAGE 2
3 131P031 SLUDGE STORAGE TO FILTER PRESS
Water Plant 2
1 271P004 ALSO4 DOSING PUMP FROM 271T003 TO
2717011
2 271P005 ALSO4 SPARE DOSING PUMP FROM 271T003 TO
271701
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AN519% 4.3 Feen95Eazlden Job Plan

JOB PLAN No0.1000306M Monthly inspection of Ahlstrom pump ( Dynamic seal )
T¥dwiuin3asdng

131P004 EQUALIZATION Luaizyinisnsaada () RUNNING / () STAND BY

PUMP NO.1 2 Pressure Gauge g Discharge ........... bar (Un@ 6.5 bar )

131P005 EQUALIZATION 3 ALUUNAITUETINTATIVEOU

PUMP NO.2 a) a1 Suction  ( )Ua / ()R e %

131P015 SLUDGE PUMP b) 1 Discharge () Una / () iUA ........ %

RETURN TO AEROBIC 4.8n150gnTumeansd EP 2 (20 nfu / gnlu)

SELECTOR ( )andusluia () @Jﬂﬂuﬁmﬁﬂﬂga




60

131P016 SLUDGE PUMP 5 A519EUNTTITYRI Pump wazguUnTal

RETURN TO AEROBIC U3taau Dynamic seal ( )53 ( )51 53 U3
SELECTOR 6.U3430dman Exchange unit Lag Ol Seal #1199
131P017 SLUDGE PUMP ()15 /()5 U0 e

FROM SLUDBE STORAGE #2 | 7.u3umuvienasineg ( )1ai$1 /() 52 U310

271P019 BACK WASH WATER | 8.n51aaeueInsiaUnfves Pump & aunsal
PUMP gaunnives Pump
271P401 MILL WATER PUMP | ) {1 Bearing fulusia ......°C () Und/ () laiunf .........

°

NO.1 b) 7 Bearing ¢ Coupling ...... C()und/ () laiunf........

271P402 MILL WATER PUMP | 9 nsduasiiion ( asa9deu semuaznisauda )
NO.2 () und

() ANTFUATOURAUNAN. oo AN

10.M5MaINAREUYRY Bolt & Nut #1997 Pump , Valve 18
( ) uUnd
() SSRRILAROUT oo

( ) 'Ievihnismeaduauduniseusesuwdn

11957980 UEIRIRAUNAANRARY
() fAUae () gnlu () duSeutu () dug Uiha....

AsRdauUnATauRUUas ( ) Und () wdewe () luldRmss

12.ANUETDINLALTOU
() agam
() 'lalaee1m 109N e,

() 1OV NANUELDIARE N oo

13 yneme (MnildsRaunivsedaiausuusvisedayamistudin

A a o o o a U
INATNAN 4.3 waneT1gatdenvad Job plan lunisiinisiiseshwdedesiuiuy
AU seezna 1wy vesluneglys lagn131eseusivasidenmil
- AUNEE@VVDN Job plan

- %Foved Job plan
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- Tag Number wasiluftanunsonir Job plan dluldlunisthsesnunls

- swaundeaves Job plan Frgszytumeulunisanadadutmmadudon

uazluguil 4.3 wansfegraununsimsiigsnviadosiunuuimunszoznaives
Huvtamun Inelummdldssymeandondsannsnesuneldnudadsd

_ Tag Equipment Ao munsavvasi

- Equipment Name 79 %amaﬁ‘ﬁu

- Job Plan Number fig vianeav89518aetdenn15u19sn

- Job Plan Description #e Fevessigaziduanistngssng

- Frequency Ao aradlunisnsaadaiy
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5.1 aguniswmuinisungednundenensal
Tunsinistigednwidanensaidudufanssuiisidnlddodoudegs ieakae
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998 3 98719 MUAITI9 5.1 WAL 5.2 MUAPU

M1379% 5.1 nguduUssnnvioslus

No. Tag Equipment name Brand Model Priority Age Load
Equipment

Cooking Plant

1 411P001 DIGESTER 1 AHLSTROM | EPP53-300 A an Jr1unang
CIRCULATION PUMP

2 411P002 DIGESTER 2 AHLSTROM | EPP53-300 A un d1unang
CIRCULATION PUMP

3 411P003 DIGESTER 3 AHLSTROM | EPP53-300 A un d1unang
CIRCULATION PUMP

4 411P004 DIGESTER 4 AHLSTROM | EPP53-300 A un d1unang
CIRCULATION PUMP

5 411P005 DIGESTER 5 AHLSTROM | EPP53-300 A an J1unang
CIRCULATION PUMP

6 411P006 WHITE LIQUOR PUMP | AHLSTROM | APP32-65 A an an

7 411P007 CONDENSATE AHLSTROM | APP22-40 A an Yrunang
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BOOSTER PUMP

8 411P008 BLACK LIQUOR AHLSTROM | EPP42-200 un an
CIRCULATION PUMP

9 411P009 HOT BLACK LIQUOR AHLSTROM | EPP42-200 un un
PUMP

10 411P010 HOT WHITE LIQUOR AHLSTROM | EPP42-150 un un
PUMP

11 411P011 WHITE LIQUOR AHLSTROM | EPP41-150 un an
CIRCULATION PUMP

12 411P012 LIQUOR FILTER FEED AHLSTROM | APP42-150 un an
PUMP

13 411P013 EVAPORATION BLACK AHLSTROM | APP42-150 un un
LIQUOR PUMP

14 411P014 IMPREGNATION AHLSTROM | APP44-200 un un
LIQUOR PUMP

15 411P015.1 DISPLACEMENT AHLSTROM | APP53-250 un Junang
LIQUOR PUMP #1

16 411P015.2 DISPLACEMENT ANDRITZ SP250- Y08 1ag
LIQUOR PUMP #2 600.4

17 411P016 DILUTION LIQUOR AHLSTROM | APP43-250 un Jrunang
PUMP

18 411P017 CONDENSATE AHLSTROM APP22-40 un Junang
RETURN PUMP

19 411P018 CONTAMINATED AHLSTROM APP22-40 un Junang
CONDENSATE PUMP

20 411P019.1 HOT WATER PUMP #1 | AHLSTROM | APP33-125 un 1o

21 411P019.2 HOT WATER PUMP #2 KSB Junang 1o

22 411P020 DIGESTER DISCHARGE AHLSTROM | APP54-400 un un
PUMP 1

23 411P021 DIGESTER DISCHARGE AHLSTROM | APP54-400 aun an
PUMP 2

24 411P022 ACID CLEANING PUMP | AHLSTROM APP11-32 un 1o

25 411P023 WHITE LIQUOR TO AHLSTROM APP11-32 un 1Jag
WL OXIDATION

Brownstock Plant
26 421P001 02 MC-PUMP SUNDS CMD-2015 un un
DEFIBRATO
R

27 421P003 UNBLEACHED MC- SUNDS CMD-2015 un un

PUMP DEFIBRATO




R

28 | 421P005 PRIMARY KNOTTER AHLSTROM | APP51-250 oy ann
FEED PUMP

29 | 421P006 DEKNOTTING LIQUOR | AHLSTROM | APP42-150 dov an
RETURN PUMP

30 | 421P007 BROWN STOCK WASH | AHLSTROM APP22-40 an Jr1unang
PRESS SHOWER
PUMP

31 421P008 DEKNOTTING AHLSTROM | APP44-150 Junang an
DILUTION PUMP

32 | 421P009 BLACK LIQUOR AHLSTROM | APP42-200 an an
TRANSFER PUMP

33 | 421P010 PRIMARY SCREEN AHLSTROM | APP51-250 Jrunang an
FEED PUMP

34 | 421P012 TERTIARY SCREEN AHLSTROM APP32-65 J1unang un
FEED PUMP

35 | 421P013 REJECT FILTRATE AHLSTROM | APP32-100 an d1unang
TANK DISCHARGE
PUMP

36 | 421P014 FILTRATE CLEANER AHLSTROM | APP32-100 an d1unang
FEED PUMP

37 | 421P015 SCREENING PIT AHLSTROM NVP32-80 un d1unang
DISCHARGE PUMP

38 | 421P016 PRE-O2 WASH PRESS AHLSTROM APP22-40 an d1unang
SHOWER PUMP

39 | 421P017 SCREENING DILUTION | AHLSTROM | APP44-200 an Jr1unang
PUMP

40 | 421P018 BROWN STOCK AHLSTROM | APP32-125 Junang an
WASH LIQUOR PUMP

41 421P019 POST-02 WASH AHLSTROM | APP44-200 Jrunang an
PRESS FEED PUMP

42 | 421P020 POST-02 WASH PRESS | AHLSTROM APP22-40 un d1unang
SHOWER PUMP

43 | 421P021 02 DILUTION PUMP AHLSTROM | APP42-200 J1unang un

44 | 421P022 PRE-02 WASH AHLSTROM | APP33-100 an an
LIQUOR PUMP

45 | 421P023 POST-0O2 WASH AHLSTROM | APP33-100 un un
LIQUOR PUMP

46 | 421P024 OXIDIZED WHITE AHLSTROM APP22-32 an an

LIQUOR PUMP
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47 | 421P025 SCREENING FEED AHLSTROM | APP51-250 Tlog un
PUMP
48 | 421P026 SCREW PRESS FEED | AHLSTROM NPP32-80 41n Junang
PUMP
Bleaching Plant
49 | 431P001 DO MC-PUMP SUNDS CMD-2015 4N un
DEFIBRATO
R
50 | 431P003 EOP MC-PUMP SUNDS CMD-2015 4N un
DEFIBRATO
R
51 | 431P005 D1 MC-PUMP SUNDS CMD-2015 41n 41N
DEFIBRATO
R
52 | 431P007 BLEACHED MC-PUMP | SUNDS CMD-2015 47n 41N
DEFIBRATO
R
53 | 431P010 PRE-BLEACH WASH AHLSTROM APP22-40 4N Jrunang
PRESS SHOWER
PUMP
54 | 431P011 UNBLEACHED HD- AHLSTROM | APP44-200 47n Jrunang
TOWER DILUTION
PUMP
55 | 431P012 DO WASH PRESS FEED | AHLSTROM | APP44-200 Junang 41N
PUMP
56 | 431P013 DUMP TANK AHLSTROM | APP33-125 47n Jrunang
DISCHARGE PUMP
57 | 431P014 FILTRATE CLEANER AHLSTROM NVP32-80 4N Jrunang
FEED PUMP
58 | 431P015 DO WASH PRESS AHLSTROM APP22-40 41N Jrunang
SHOWER PUMP
59 | 431P016 DO TOWER DILUTION | AHLSTROM | APP42-200 41N Jrunang
PUMP
60 | 431P017 ACID PRESSATE PUMP | AHLSTROM | APP32-125 41n 41N
61 | 431P018 DO PRE-DILUTION AHLSTROM | APP32-125 41N Jrunang
PUMP
62 | 431P019 EOP DEWATERING AHLSTROM | APP44-200 Uunang 4N
PRESS FEED PUMP
63 | 431P020 EOP TOWER AHLSTROM | APP42-200 un d1unang

DILUTION PUMP
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64 431P021 EOP PRE-DILUTION AHLSTROM APP31-100 un Junang
PUMP

65 431P022 ALKALI PRESSATE AHLSTROM APP22-80 un Junang
PUMP

66 431P023 EOP DEWATERING AHLSTROM APP22-40 un 1Jag
PRESS SHOWER
PUMP

67 | 431P024 D1 DEWATERING AHLSTROM | APP44-200 drunas | dunag
PRESS FEED PUMP

68 431P025 D1 TOWER DILUTION AHLSTROM APP44-150 o8 un
PUMP

69 431P026 D1 PRE-DILUTION AHLSTROM APP33-125 o8 un
PUMP

70 431P027 D1 DEWATERING AHLSTROM APP22-40 un Junang
PRESS SHOWER
PUMP

71 431P028 COARSE SCREEN FEED | AHLSTROM APP41-300 un un
PUMP

72 431P029 FIRST STAGE AHLSTROM APP61-600 Jrunang un
CLEANER FEED PUMP

73 431P030 SECOND STAGE AHLSTROM APP43-300 un un
CLEANER FEED PUMP

74 431P031 THIRD STAGE AHLSTROM APP42-200 Junang un
CLEANER FEED PUMP

75 431P032 FOURTH STAGE AHLSTROM APP42-150 un un
CLEANER FEED PUMP

76 431P033 FIFTH STAGE AHLSTROM APP32-80 un un
CLEANER FEED PUMP

77 | 431P034 CLEANING LC-TANK AHLSTROM | APP41-300 drunas | dunang
DILUTION PUMP

78 431P035 DECKER WIRE AHLSTROM APP53-100 un un
SHOWER PUMP

79 431P036 DECKER WASH AHLSTROM APP31-150 un Junang
WATER PUMP

80 431P037 BLEACHED HD-TOWER | AHLSTROM APP44-200 Junang Junang
1&2 DILUTION PUMP

81 431P038 BLEACHED HD-TOWER | AHLSTROM APP43-250 un un
1 DISCHARGE PUMP

82 431P039 BLEACHED HD-TOWER | AHLSTROM APP43-250 un un
2 DISCHARGE PUMP
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83 | 431P040 SCRUBBER AHLSTROM | APP11-40 110 Urunang
CIRCULATION PUMP

84 | 431P041 SEAL WATER PUMP 1 | AHLSTROM | APP23-40 110 Urunans

85 | 431P042 SEAL WATER PUMP 2 | AHLSTROM | APP23-40 110 Yrunang

86 | 431P044 OXIDIZE WHITE AHLSTROM | APP11-40 Jrunans oy
LIQUOR TRANSFER
PUMP

Recaustic Plant

87 | 471P001 UNCLARIFIED GREEN | AHLSTROM | WPP21-50 110 11N
LIGUOR PUMP

88 | 471P002 CLARIFIED GREEN AHLSTROM | WPP21-50 Jrunan 11N
LIQUOR PUMP

89 | 471P003 DREGS TRANSFER AHLSTROM | WPP22-50 Jrunans 110
PUMP

90 | 471P004 DREGS FILTER FEED AHLSTROM | WPP22-50 Jrunans 110
PUMP

91 | 471P005 DREGS FILTER AHLSTROM | WPP22-50 110 Uunans
FILTRATE PUMP

92 | 471P006 WHITE LIQUOR/LIME | SULZER WPP44- ol 11N
MUD PUMP 150

93 | 471P007 WEAK WASH SULZER WPP44- ol 11N
LIQUOR/LIME MUD 150
PUMP

94 | 471P008.1 | WHITE LIQUOR PUMP | AHLSTROM WPP42- Jrunans 1o

150
95 | 471P008.2 | WHITE LIQUOR PUMP | AHLSTROM WPP42- Juna oy
150

96 | 471P009 LIME MUD TRANSFER SULZER WPP22-50 ol 11N
PUMP

97 | 471P010 ACID PUMP AHLSTROM | APP11-32 110 o

98 | 471PO11 LIME MUD FILTER SULZER WPP22-50 Tlog 1N
FEED PUMP

99 | 471P013 LIME MUD FILTER AHLSTROM | WPP21-50 110 1N
FILTRATE PUMP

100 | 471P014 WEAK WASH LIQUOR | AHLSTROM WPP42- 110 110
PUMP 150

101 | 471P015.1 | HOT WATER KSB - Junan oy
BOOSTER PUMP

102 | 471P015.2 | HOT WATER SULZER APP21-50 110 oy

BOOSTER PUMP
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103 | 471P017 DREGS TRANSFER AHLSTROM | WPP22-50 1N Jr1unang
PUMP 4717002 TO
4717003
104 | 471P020.1 PUMP DREGE TO AHLSTROM | WPP21-50 41N Jr1unang
LIME MUD
105 | 471P020.2 PUMP DREGE TO AHLSTROM | WPP21-50 Jrunang oy
LIME MUD
106 | 471P101 UNCLARIFIED GREEN SULZER WPP21-50 doy un
LIGUOR PUMP (NEW)
107 | 491P003 CIRCULATE PUMP ALLFLO AU 40/13 ey ey
Chemical Plant
108 | 601P001 CHILLED WATER Goulds 3196MT 41N 4N
PUMP pump 4x6-13
109 | 601P002 WARM WATER PUMP | Goulds 3196MT 41N J1unang
pump 4x6-13
110 | 601P003 COOLING WATER AHLSTROM | APP43-250 41N N
PUMP
111 | 601P004 EMERGENCY PUMP AHLSTROM | APP43-250 41N N
112 | 602P001 PUMP,CHILLED AHLSTROM | APP43-250 41N N
WATER
113 | 602P002 PUMP, WARM WATER | AHLSTROM | APP42-150 41N Jr1unang
114 | 602P003 PUMP, COOLING AHLSTROM | APP42-200 41N 4N
WATER
115 | 611P001 CHLORATE UNLOAD Goulds 3196MT 41N Jr1unang
pump 1.5x3-13
116 | 611P002 CHLORATE FEED Goulds 3196MT 41N Jr1unang
PUMP pump 1.5x3-13
117 | 611P003 CHLORATE FEED Goulds 3196MT 41N Jr1unang
PUMP pump 1.5x3-13
118 | 611P004 ACID UNLOAD PUMP Goulds 3196ST un d1unang
pump 1x1.5-6
119 | 611P005 ACID FEED PUMP # 1 Goulds 3196ST un d1unang
pump 1x1.5-8
120 | 611P006 ACID FEED PUMP # 2 Goulds 3196ST un d1unang
pump 1x1.5-8
121 | 611P007.1 ACID PUMP TO Goulds 3196ST 41N J1unang
BLEACH pump 1x1.5-6
122 | 611P007.2 ACID PUMP TO Goulds 3196ST 41N J1unang
BLEACH pump 1x1.5-6
123 | 611P008 METHANOL UNLOAD Goulds 3196ST N Yrunang
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pump 1x1.5-8
124 | 611P009 METHANOL FEED Goulds 3196ST 1N Uunang
PUMP pump 1x1.5-8
125 | 611P010 METHANOL FEED Goulds 3196ST un oy
PUMP pump 1x1.5-8
126 | 611P011 NAOH UNLOAD PUMP Goulds 3196MT un Urunang
pump 3x4-10
127 | 611P012 NAOH DILUTION Goulds 3196MT 1N Uunang
PUMP pump 3x4-10
128 | 611P013 200GPL NAOH PUMP Goulds 3196MT drunang oy
pump 3x4-10
129 | 621P001 CIRCULATION PUMP Goulds 3196MT N un
pump 3x4-10
130 | 621P002 FILTER FEED PUMP Goulds 3196MT un un
pump 3x4-10
131 | 621P003 DUMP PUMP Goulds 3196ST un Jr1unang
pump 1x1.5-8
132 | 621P004 SALTCAKE SOLUTION Goulds 3196MT un un
pump 1.5x3-13
133 | 621P005 CONDENSATE PUMP AHLSTROM | APP11-32 un un
134 | 621P006 ClO2 SCRUBBER Goulds 3196MT un un
PUMP pump 1.5x3-13
135 | 621P007 ClO2 WATER PUMP Goulds 3196MT un un
pump 1.5x3-13
136 | 621P008 ClO2 TRANSFER Goulds 3196MT N runang
PUMP pump 1.5x3-13
137 | 621P009 ClO2 TRANSFER Goulds 3196MT N Yrunang
PUMP pump 1.5x3-13
138 | 622P001 CIRCULATION PUMP Goulds 3196MT N un
pump 4x6-13
139 | 622P002 FILTER FEED PUMP. Goulds 3196MT un un
pump 1.5x3-13
140 | 622P003 DUMP PUMP Goulds 3196ST un J1unang
pump 1x1.5-8
141 | 622P004 SALT CAKE SOLUTION Goulds 3196MT un un
pump 1.5x3-13
142 | 622P005 PUMP, CONDENSATE AHLSTROM | APP11-32 un un
143 | 622P006 SCRUBBER PUMP AHLSTROM | APP22-50 un un
144 | 622P007 PUMP, CLO2 WATER Goulds 3196MT un un
pump 4x6-13
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145 | 622P008 CLO2 TRANFER PUMP Goulds 3196MT B un Urunang
pump 4x6-13
146 | 622P009 CLO2 TRANFER PUMP Goulds 3196MT B 4N d1unang
pump 4x6-13
147 | 622P010 PUMP SODIUM Goulds 3196MT B drunang DGH
SULPHATE pump 3x4-10
148 | 623P4101 CHLORATE FEED Goulds 3196MT A oy Uunang
PUMP pump 1.5x3-13
149 | 623P4107 CHILLER WATER Goulds 3196MT B foy Jr1unang
PUMP pump 4x6-13
150 | 623P4108 CHILLER WATER Goulds 3196MT B foy Jr1unang
PUMP pump 4x6-13
151 | 623P4114 CAUSTIC Goulds 3196MT A foy J1unang
CIRCULATING pump 3x4-10
152 | 623P4124 AICD PUMP Goulds 3196ST A doy Yrunang
pump 1x1.5-8
153 | 623P4133 CONDENSATE PUMP Goulds 3196ST B doy Yrunang
pump 1x1.5-8
154 | 623P4134 CONDENSATE PUMP Goulds 3196ST B doy Yrunang
pump 1x1.5-6
155 | 623P4140 CIRCULATION PUMP Goulds MPAF A foy Jr1unang
pump 16x16-16
156 | 623P4141 GENERATO DUMP Goulds 3196MT A foy Jr1unang
PUMP pump 3x4-8
157 | 623P4143 FILTER FEED PUMP Goulds 3196MT A doy Yrunang
pump 1.5x3-13
158 | 623P4145 SALTCAKE SOLUTION Goulds 3196MT B doy Yrunang
P pump 1.5x3-13
159 | 623P4146 CLO2 SOLUTION Goulds 3196MT A doy Yrunang
PUMP pump 4x6-13
160 | 623P4159 METHANOL FEED Goulds 3196ST B toy J1unang
PUMP pump 1x1.5-8
161 | 623P4160 METHANOL FEED Goulds 3196ST B toy J1unang
PUMP pump 1x1.5-8
162 | 623P4161 COOLING PUMP 1 ANDRITZ SP250- B toy J1unang
600.4
163 | 623P4162 COOLING PUMP 2 ANDRITZ SP250- B doy Yrunang
600.4
Water Treatment
164 | 131P004 EQUALIZATION PUMP | AHLSTROM | APP43-300 ‘ B un ‘ J1unang
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NO.1

165

131P005

EQUALIZATION PUMP
NO.2

AHLSTROM

APP43-300

an

UJunang

166

131P006.2

SUBMERSIBLE PUMP
IN EMERGENCY NO.2

AHLSTROM

APP41-300

YunNag

JuUnNang

167

131P011

WASTE WATER PUMP
FROM COOLING
TOWER #5

AHLSTROM

APP41-300

4N

N

168

131P012

WASTE WATER PUMP
FROM COOLING
TOWER

AHLSTROM

APP41-300

N

an

169

131P015

SLUDGE PUMP
RETURN TO AEROBIC
SELECTOR

AHLSTROM

APP43-300

an

Junans

170

131P016

SLUDGE PUMP
RETURN TO AEROBIC
SELECTOR

AHLSTROM

APP43-300

an

UJunans

171

131P017

SLUDGE PUMP FROM
SLUDBE STORAGE #2

AHLSTROM

APP21-80

Yunag

JuUnNas

172

131P020

SLUDGE PUMP FROM
SLUDBE STORAGE #1

AHLSTROM

APP21-80

4N

UJuUnNag

173

131P024

REJECT WATER PUMP
TO MIXING TANK

AHLSTROM

APP31-150

an

Junans

174

131P027

SHARE LOAD PUMP
TOETP#2,3

AHLSTROM

APP41-300

an

175

131P030

SHARE LOAD PUMP

AHLSTROM

APP41-300

Junans

176

141P001

FIRE FIGHTING PUMP
PUMPING WATER
FROM COOLING

GRUNDFOS

KPE 6020

1Jo8

177

141P003

FIRE FIGHTING PUMP
CONTRNUOUSLY
RUNNING FOR
PUMPING

AHLSTROM

APP21-80

Yunand

iog

178

141P004

FIRE FIGHTING PUMP
PUMPING WATER
FROM A SERPERATE

AHLSTROM

APP21-80

Junan

Water Plant

179

271P003

ALSO4 SIURRY PUMP

AHLSTROM

APP11-32

4N

Junang

180

271P006

CA(OH)2
CIRCALATION PUMP

AHLSTROM

APP11-32

an

Jrunang
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FROM 271E004 TO
2717011 1
181 | 271P007 CA(OH)2 AHLSTROM APP11-32 B 4N oy
CIRCALATION PUMP
FROM 271E004 TO
2717011 2
182 | 271P008 CA(OH)2 SIURRY AHLSTROM APP22-50 B 41n Junang
PUMP FROM 271E002
TO 2717004
183 | 271P009 EXCESS SLUDGE AHLSTROM APP22-50 B un oy
PUMP
184 | 271P015 POTABLE WATER AHLSTROM APP11-32 B 47n oy
DISTRIBUTION PUMPS
1
185 | 271P016 POTABLE WATER AHLSTROM APP11-32 B 4N oy
DISTRIBUTION PUMPS
2
186 | 271P017 DIRTY BACK WASH AHLSTROM | APP31-125 B 4N oy
WATER RECOVERY
PUMP
187 | 271P019 BACK WASH WATER AHLSTROM | APP51-250 B un oy
PUMP
188 | 271P401 MILL WATER PUMP AHLSTROM | APP51-250 A 4N N
NO.1
189 | 271P402 MILL WATER PUMP AHLSTROM | APP51-250 A 4N N
NO.2
190 | 271P403 PUMP MILL WATER AHLSTROM | APP51-250 A 4N N
G]’]'ﬁNﬁ 5.2 ﬂeju%mizmwaﬂg
No. Tag Equipment name Brand Model Priorit Age Load
Equipment y
Use oil Plant
1 261P001 CIRCULATION USED MOYNO 1000 B oy Junang
OIL PUMP 1
2 261P002 CIRCULATION USED MOYNO 1000 B oy Junang
OIL PUMP 2
3 261P003 CIRCULATION USED MOYNO 1000 B oy J1unang
OIL PUMP 3
4 261P004 CIRCULATION USED MOYNO 1000 B oy J1unang

OIL PUMP 4
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5 261P005 CIRCULATION USED MOYNO 1000 oy unang
OIL PUMP 5
6 261P006 CIRCULATION USED MOYNO 1000 oy J1unang
OIL PUMP 6
7 261P007 USED OIL TO LIME ALLWEILER SNH 80 ER oy Junang
KILN 1
8 261P008 USED OIL TO LIME PCM oy Junang
KILN 2
9 261P009 USED OIL TO LIME LEISTRITZ L2NG oy unag
KILN 3
Water Treatment
10 131P002 SCREW PUMP FROM ALLWEILER | AE 1 E 750- ot Junang
PRI.CLARIFIER TO ID
SLUDGE TANK 1
11 131P003 SCREW PUMP FROM ALLWEILER | AE 1 E 750- drunans | dunans
PRI.CLARIFIER TO ID
SLUDGE TANK 2
12 131P027 SCREW PUMP FROM ALLWEILER | AE 1 E 750- drunans | dunans
SLUDGE TANK TO D
FILTER PRESS
Water Plant
13 271P004 ALSO4 DOSING PUMP | ALLWEILER SNBP 25.2 drunans | dunans
FROM 2717003 TO
2717011
14 271P005 ALSO4 SPARE DOSING | ALLWEILER SNBP 25.2 drunans | dunans
PUMP FROM 271T003
TO 271701

AT 5.1 wag 5.2 uanmzideulseinvesludssinnvesldanagansluusias

MenINGe Ingszuningavvesty evedy 8ve waviunld srudahundangulaewds

melade 3 67 fie seAuaudAy 91815t waznsensidau Mt Uunsmunin

ayUanuduiussenineiaus 3 0819 AaRn599 5.3 wae 5.4
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108 0 -
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Junang a a4

108 2 5

1og 110 10 6

Junang 7 7

e 1 8

B 170 170 2 9
YJunang 36 10

oy 13 11

Uunang 41n 0 -
Junang 1 12
g 7 13

oy 11N 0 -
Junang 9 14

g 2 15

C 4N un 0 -

J1unang 0 -

g 1 16

Junang 4N 0 -

J1unang 0 -

oy 1 17

1o 170 0 -

J1unang 0 -

fog 0 -
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