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The current cost of energy in industry are very high every year. Many
organizations make a conscious about energy costs and ways to optimize energy
use. Consideration of energy efficiency for industrial production, it can use the index
to monitor the energy consumption of a quantity in the production of that type, which
refers to the use of energy-specific (Specific Energy Consumption: SEC) came into
being index to track energy efficiency in the manufacturing process. This thesis
presents a way to increase energy efficiency in the production process with
reference SEC in the dimensions of the maintenance management to improve
appropriate to reduce the maintenance time. The monitoring variables in
Maintenance Production and Energy related and proposed energy saving measures
and calculate the savings to increase energy efficiency. The data used in the
electrical maintenance of petrochemical plant as examples. The results of the study
showed that proper maintenance can help keep energy efficiency in the production

process increases.
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OBIJECT COUNT OF
EQUIPMENT TYPE
TYPE EQUIPMENT
ELSWLV <600 V SWITCHGEAR 159
SFIGFM FM-200 118
ELMTMB <600 V INDUCTION MOTOR 114
ELLCSS LOCAL SWITCH STATION 92
FASVIC SERVICEFAC-INTERCOM 88
FASVFA SERVICEFAC-FIRE ALARM 62
FASVLN SERVICEFAC-LIGHTNING 53
FASVGR SERVICEFAC-GROUNDING 43
ELSWMV 22, 6.6 kV SWITCHGEAR 31
ELELEL EMERGENCY LAMPS 30
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FALFEL ELEVETOR 3
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Maintenance) (823141 133 Snungaud la (Corrective

Maintenance) uazmuﬂwgﬁ’ﬂyuﬁmﬁwm (Breakdown Maintenance) STGMEREL R
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911595081 118 Plant Reliability F9vzinudoyalu@on nuaiius 2553 Junu2ss3 uaz

<3 Y { a (% 1 Y
WU 2553 WaﬂWilﬂUGﬁ}ny‘a LLEIﬂmumuﬂiﬁﬁuﬁl%mnmmuLlﬁmmmiwmhlﬂﬁ

A < 9 ) o 1 9 o @ o A
139N 3.4 fnﬁLﬂ'llell’f]iJ”aL'Ja11uﬂ13°ﬂ13q\‘]5ﬂEHlagﬂfl“ﬁﬂWﬂGluﬂTi‘UTE\?ﬁﬂ‘H'] Uszdunou

[ 4
NUNIWUD 2553 1521AN91U Preventive Maintenance

ANNFITIEINOF I TImNTEAY

UPS

JYNIIANU

. Work/M U3 (UIN) Total | Maintenance

UIINTNBN Time

onth A B (& D Time Cost
— (Hr)
AUNMNUD (Hrs) (Baht)
1045.06 | 723.52 606.53 430.7
2553

1M-
DC CHARGER 2 1 1 1 2 2,074.46
INSPECTION
1M-
ELEVATOR 4 1 1 1 4 4,148.92
INSPECTION
IM- FIRE
ALARM 1 1 1 1 1 1,037.23
INSPECTION
1M-
INSPECTION 4 1 1 1 4 4,148.92
BATTERY
1M-
INSPECTION 2 1 1 1 2 2,074.46
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A 3 Y o @ ' Y o @ o A
M1T NN 3.4 ﬂ15LﬂUGIJﬂj;ljaL'Ja111!ﬂ15TJTEQiﬂH1LLa3ﬂ113ﬁnﬂiuﬂﬁliunlﬁq\iiﬂln sgdunou

@ 4 1
AUNINUT 2553 1/521AMIU Preventive Maintenance (99)

19NN

@

1113395n#1

4
AUNNUTD

2553

Work/

Month

ANNFITNYINRY T uszan

U5U (UN)

A

B

C

1045.06

723.52

606.53

430.7

Time

(Hr)

Total
Time

(Hrs)

Maintenance
Cost

(Baht)

2M - CATHODIC
INSPECTION

8,297.84

2M-EMER.
LIGHTING
INSPECTION

0.5

2.5

2,593.08

3M-DC MOTOR
INSPECTION

2,074.46

3M-DC MOTOR
INSPECTION

2,074.46

3M-HIGH
VOLTAGE
MOTOR
INSPECTION

5,186.15

3M-HIGH
VOLTAGE
MOTOR
INSPECTION

4,148.92

3M-LOW
VOLTAGE
MOTOR
INSPECTION

30

30

31,116.90

3M-LOW
VOLTAGE
MOTOR
INSPECTION

1.5

6,223.38

Total Maintenance Cost

72.5

75,199.18
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TRy 2553 1/5219NIU Preventive Maintenance

Ve e DL . Maintenance
ﬂT].I"qu\‘ﬁﬂlﬂ@'l't’)”]f’)Iil\Wﬂlligﬂ‘lJ
31UNIIINU Cost
. Work/ UIIU (UN) Total
11595081 Time (Baht)
Month Time
A B C D (Hr)
- (Hrs)
U
1045.06 | 723.52 | 606.53 | 430.7
2553
IM-DC
CHARGER 2 1 1 1 2 2,074.46
INSPECTION
IM-ELEVATOR
2 1 1 1 2 2,074.46
INSPECTION
IM-ELEVATOR
1 1 1 2 2 2,074.46
INSPECTION
IM-FIRE ALARM
1 1 1 1 1 1,037.23
INSPECTION
IM-INSPECTION
4 1 1 1 4 4,148.92
BATTERY
IM-INSPECTION
2 1 1 1 2 2,074.46
UPS
2M - CATHODIC
2 1 1 1 2 2,074.46
INSPECTION
2M-
EMERGENCY
10 1 1 0.5 5 5,186.15
LIGHTING
INSPECTION
2M-INSPECTION
CATHODIC 1 1 1 1 1 1,037.23
PANEL
3M-HIGH
VOLTAGE 4 1 1 2 8 8,297.84
MOTOR INS.
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JU1A 2553 1J5219N91Y Preventive Maintenance (@]"f])

JYNIINU

111395011

A
Uy

2553

Work/

Month

A395NIAS) TN ZAL

U (W)

A

1045.06

723.52 | 606.53

430.7

Time

(Hr)

Total
Time

(Hrs)

Maintenance
Cost

(Baht)

3M-LOW
VOLTAGE
MOTOR
INSPECTION

23

23

23,856.29

3M-LOW
VOLTAGE
MOTOR
INSPECTION

5,186.15

3M-LOW
VOLTAGE
MOTOR
INSPECTION

3,111.69

3M-
TRANSFORMER
GENERAL
INSPECTION

1,037.23

Total Maintenance Cost

61

63,271.03
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B8 2553 1/52AN9U Preventive Maintenance

AT NIAY) TN ZAL

31EUN1IIU
. e Work/ USRI (VN) Total | Maintenance
UIIITNY Time
Month A B C D Time Cost
(Hr)
WyIeU (Hrs) (Baht)
1045.06 | 723.52 | 606.53 | 430.7
2553
IM-DC
CHARGER 2 1 1 0.5 1 1,037.23
INSPECTION
1IM-ELEVATOR
4 1 1 2 8 8,297.84
INSPECTION
IM-INSPECTION
4 1 1 0.5 2 2,074.46
BATTERY
IM-INSPECTION
UPS 2 1 1 1 2 2,074.46
2M - CATHODIC
INSPECTION 8 1 1 1 8 8,297.84
2M-
EMERGENCY
23 1 1 0.5 11.5 11,928.15
LIGHTING
INSPECTION
3M-DC MOTOR
1 1 1 1 1 1,037.23
INSPECTION
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AT NN 3.6 ﬂ15Lﬂ‘]_lellﬂ?;ljaL'Ja111!ﬂ15TJﬁlﬁqQiﬂHAILLagﬂnlblslfflnﬂcluﬂﬁlilniq\iiﬂlﬂ sgdunou

IUHI8U 2553 1/52ANIIU Preventive Maintenance (@'6)

AT NIAY) TN ZAL
31EUN1IIU
. Work/ U3 (M) Total | Maintenance
UIIITNY Time
Month A B C D Time Cost
(Hr)
WyIeU (Hrs) (Baht)
1045.06 | 723.52 | 606.53 | 430.7
2553
3M-LOW
VOLTAGE
8 1 1 1 8 8,297.84
MOTOR
INSPECTION
6M - CCTV
11 1 1 1 11 11,409.53
INSPECTION
6M-FIRE ALARM
1 1 1 1 1 1,037.23
INSPECTION
6M-LOW
VOLTAGE
5 1 1 2 10 10,372.30
MOTOR
INSPECTION
6M-OVERHEAD
CRANE & HOIST 15 1 1 1 15 15,558.45
INSPECTION
Total Maintenance Cost 78.5 81,422.56
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v 4
NUNWUD 2553 1/521AN97U Corrective Maintenance 1182 Breakdown Maintenance

A5 NIAY) TN ZAL
I1YNIINU
o W Work/ I (W) Total | Maintenance
YT Time
Month A B C D Time Cost
— (Hr)
AUMNUD (Hrs) (Baht)
1045.06 | 723.52 | 606.53 | 430.7
2553
aa uae ao
1o lvldh /B 1 1 1 2 2 2,074.4
Motor Y-4052
FM200 alarm
trouble failure 1 1 1 2 2 2,074.4
No.034
naoaues 7 il
MNAINN CCB 1 1 1 4 4 4,148.8
0101-SSTV-607
oy LIFT i
aunsnldau’ld 1 1 1 4 4 4,148.8
SM-6225
The door for power
cable compartment 1 1 1 4 4 4,148.8
out SW-201B
Record parameter
and visual inspect. 1 1 1 4 4 4,148.8
VSD-304
G-4054 lii@mnsn
9 1 1 3 2 5 5 2,2143
control flow &
Inspect. cable box
1 2 2 6 6 12,446.4
for outdoor motor
Inspection/Recheck
Parameter of LV 1 2 1 1 1 1,643.7
VSD VSD-202
Total Maintenance Cost 32 56,977.1
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1Ay 2553 1/521ANIU Corrective Maintenance 118 Breakdown Maintenance

AT NIAY) TN ZAL
31EUN1IIU
. Work/ U3 (UM) Total | Maintenance
UIIITNY Time
Month A B C D Time Cost
= (Hr)
FUTREGHY (Hrs) (Baht)
2553 1045.06 | 723.52 | 606.53 | 430.7
Repair é} Control
Y93 CO2 Alarm 1 1 4 4 606.5
System
Install Pressure
Gauge for Liquid 1 2 2 4 4 8297.6
Rheostat
SM-7111B out of
order 0103-VSD- 1 1 1 4 4 4148.8
305-2
Drawer for KM-
7109A-2 out of 1 2 2 4 4 8297.6
order
Total Maintenance Cost 16 21,350.5
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B8 2553 152AN9U Corrective Maintenance 118 Breakdown Maintenance

AT NIAY) TN ZAL
31EUN1IIU
. e Work/ USRI (VN) Total | Maintenance
UIIITNY Time
Month A B C D Time Cost
(Hr)
WEIEU (Hrs) (Baht)
2553 1045.06 | 723.52 | 606.53 | 430.7
Abnormal noise
occurred at the 1 1 8 8 4,852
motor YM-7001
Total Maintenance Cost 8 4,852

v T 4
M135197 3.10 mFneluanuihgesnege s Tnaena S U520 Preventive

Maintenance Lla$ Corrective Maintenance

Mg Unit rate (Baht)
¥1INALA CODE D 430.70
%1991 e CODE C 606.53
2fIN3 CODE B 723.52
FF1nu / fiamsunun CODE A 1045.06
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M15197 3.11 WamsiNUToyaIaa Plant Reliability U5z $uAo1 nuatius 2553 Huian 2553

WYY 2553

Key Performance

4
AUNNUTD

2553

Ju1nY 2553

Actual Score

IEI9U 2553

Actual Score

Production due to Derating + Loss
Production due to Unplanned

Shutdown

enunamsdinnuigasam Indicators Actual Score
(%) (%)
(%)
MIVTMINUINTITNBUAT099NS
unazgnisivesTssauliegly
amminiouauATowan
a o s . . Y v 9
HAANUNN On-spemﬁcatlonvLﬂE]EJN INIVYNTUDI
Avtiloamufioontuy Plant Reliability
Plant Reliability (%) = (Nameplate Nanasain
Capacity - Planned shutdown- 5] 1141118ﬁ53uu1’3}
Reliability Loss) x 100% luBSC 1y 42.40% 98.40% 90.80%
/(Nameplate Capacity- Planned AURAVINN
Shutdown) ANUUANIDI
Reliability Loss (Production Unit) = VBIU
Off Specification Product + Loss 11179510

A 3 Y 1 Y o o < 1 o A
131N 3.12 WﬁﬂTH'!ﬂUﬂl'ﬂﬁgallﬁﬂﬂﬂ’]ﬂ’]ﬁﬁlwwaﬂﬂ'lu waz Mamulailuai SEC szdnaeu

AUATUT 2553 1Ay 2553 1Y 2553

PE
TOTAL SEC
- Product | Steam | Electrical SEC SEC
PoU Energy (Total
(Ton) (G) (G) (Steam) (Electrical)

(G)) Energy)

Qi\lﬂ1ﬁu‘ﬁ’ 2553 362 1,097 989 6,523 7.113 10.905 18.018

Juaw 2553 31,429 9,923 3,346 44 432 0.277 1.137 1.414

LYY 2553 22,345 7,823 3,481 37,226 0.406 1.260 1.666

9 a 1 = [ d' 9 d' a [ d'
ﬂﬂWmuuazLmuguLgmuﬁmmwawmﬂmﬂaauuﬂmmuwawaﬂ ?N?lﬂ‘ﬂ 3.15
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.N.-53

51U 3

G

1i..-53

14.8.-53

== Steam (GJ)

Y a A % Y Y a
A5 nswlmmmxamugwmawmamﬁ%nuwawaﬂ
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s PE Product (Ton)

=== Electrical (GJ)
=4=TOTAL Energy (GJ)

A S 9 o A a o A [V 4
M1 N 3.13 ﬁ'D:‘]JW'dsU’ENﬂTiLﬂﬂmﬂyﬁﬁﬁllﬂiﬂﬁuﬁlﬂﬁ3’3%@1@@1111 1sz3unau NUNINUT 2553

JUIAY 2553 1IH1EU 2553

nmﬁi‘iﬁu N3 Maintenance Cost Plant
ifou SEC 11395 ¥(Hrs) (Baht) Reliability
PM CM Total PM CM Total (%)
AuUAUT
18.018 72.5 32 94.5 75,199.18 | 56,977.1 | 132,176.28 42.40
2553
T
1.414 61 16 77 63,271.03 | 21,350.5 | 84,621.53 98.40
2553
WU
1.666 78.5 8 86.5 81,422.56 4,852 86,274.56 90.80
2553

9 I 9 Y A a Ay o ~
llﬁﬂ\?ﬂﬁ’]wlﬁufnﬁlﬂ‘UGU@an,aGUENﬂjllﬂﬁmﬁuiﬂﬁﬁ?ﬂﬁﬂﬂWNiuQ’]u’JﬂEl ﬂ\izlh’l 3.16
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Total Maintenance Time Total Maintenance Cost

100 150,000.00

4.5
\ 86.5 13217628
80
. 100,000.00 84,621.53
6,274.56

40

50,000.00
20

0 . : . 0.00 T T !
NUAWUE 2553 Tu1Aw 2553  Limpn 2553 NUATWUE 2553 Tu1Aw 2553  Lumnpn 2553

SEC (Total Energy) % Plant Reliability

20 100.00%
\18'018 ; /\090.80%
5 80.00% 7 98.40%
\ 60.00%
|
10 —// V/o.oo% A’ 409

~ 40@‘7/
5 \ —1coo— Sl RS
\ 1.414 R 0.00%
0 - 77 77T

LY

517 3.16 nsmliduvesmsthvdayadnilsnaslafamu

Y

Actual Score (%) | Actual Score (%) | Actual Score (%)

n.W.-53 §.0.-53 1.81.-53

—

9 A 2 ~ o ot A v o & ™ ~
NAYBYaNNUIIVIINNA TR 3.15 tazgll 3.16 Warsananuduiusvedulsn
a Y [ d' U a d' a Y
azasvaaau ldannaanunlslumsnanaznlasuntasnunanan Tagul iy uaznan
Aa wva o o ~ d? =3 Y o A A A d? o <3
TumsdUauiingadnINUINYUITHUIBRINT TFNTNEINTHAA TNV UAIDLITUDIN
v v Y v [ 9 )
Maintenance Cost TUHNIUATNIANIFITARINVUUABIFUNY 1aIipNITMIA1 SEC 91N
9 A g Y 3 = Y A A Aq Y ° o
Yoyannusrvsnuandlimud s Idunnlasunlasanumainldlumstiigesnuly
v v Y
Yz Plant Reliability tJasuuaswniuiua SEC uaznailumslgiaauiigesnu aaiu
Ao dyy Q' a a 9 (% a a vAa
Tuaadeiidosmaiulseansawnis lgndsanulunszuirumswan lasaanailgiaau
) [ =S v Y 1 o Y . ey Ao o o AA
Mgesnuasvazifeanudes it ld Plant Reliability anasldunuuniivednyniaung
a wuAa o Y] 4 a 4
ninmsaananljianuiigeineaidis Bensoszyilyruiemsinsedaunguaz n
% 1 1 o -2 $ =) o d
puamedSuilgeae Tl 1dhilgmaensldnanhgessnsfmnnuanusuilu msaanarlu
A wua Y I~ Y a A A = v & o Y A A a 9
msUfianuadldzdlunaliifamsiurandavuz@eorduni ldnulszansnimms 14

[ a Y & o a o @ v 9
WaﬁﬁTuluﬂi%Ujuﬂ1§Naﬁ1ﬂ G]Ni]%1/]1ﬂ"Ii'JLﬂi"lgﬁfﬂilluﬂ"lllﬂzllufﬁﬂ"l\iﬂiﬂﬂj‘ﬂﬂﬁ]ﬂ 33
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nnveyanazmyszydayniseosmsldnarnuinlunsdgifautigesnuluee 3.2 10u
d’ d' a vAa o [ aw dy Yy Yy tﬂ' o 1
onszaanamslianuihgeinmas lunuiseiiee ldadumaunquosilyruivetigns
a d (@ 9 a . . a L4
Waszrliulgalaelsuan1auean1sseaun1uAA (Brainstorming)  TUMTUATIEHA G
[ YA o o [ £ Yy 1 Qs/’ Yy 9
pazuunlsulgsnndldseaunmsal luaiigesne dalatimsuasasdianuiuay
4 o [ o 4 1 a 4 o
dszaumsainsslununnszavanuniluaazihauiesmilszguinieimaung fnua
k4
puamedivleduneunazitmsluathgessne i Taennsanaanarlunmsdgiaau
1 4 [ ]
A9 AUEAIMTUAIAINVLINNUMNANLIN U MY NAnLi1U]d Brainstorming 1o
a 4 @ & I a a 3
Ansznaunguesilyn Taelddadielar (Fish Bone Diagram) &uiluifnsldnnuaamiu
1 @ o 1 a o o ] 4 o
dauduazilszaumsaivesdianiniigd luamgiiaumdumaung Ingqivetmua
v o ia 4 I o
uun1ns 19 Tumsudilym TaedetadaddmszdmaunguesiymudnaSonaadagll

73.17



Method

Man . Unmaun 1l
(nszvaumsiinm)

(dgifam)  wwnmsdszamuandia lunizuauni
srunaa lugndps, gaom <Huanuniigia

o Sy
wianinys lunirdfiaam

W AR e \

Tahfidensatgimam \ vin TR i asy na

WIANTT N TAT 1AL PIJ?'IHI’I.I'?.,&‘FI.I'

ageenn lins= vy

imainnTslgia

»
u

Vumedn e e

lszansnimnms
laamnly

Tendsarulu

nrad e

>3 TREEELi LR
AFZUIUNTIFHEABADL ;

a e o
wiamAiian T35 nu i gna saninz e

nulrﬂJqurt;d
§ > e, Yagrotnanl l1nluniag
nsoadnsinnududovenunimigeny L Hriories oz na. Jaq/qunsal luiilvunanas
Machine Environment Material
(n3v4ing) (dauandou) (o='1a)

317 3.7 wwudamadawaasmsmaurguesifymlsnannalumsdginam

19



62
nnagnangvesilymiildnamsiinnzi laslddeislar eneen lailluaungan
fladed1u 4AMIE %3 4MIE nanods
o JilRiAau (MAN)
® N32UIUNT (METHOD)
® 115999N3 (MACHINE)
1o 4
® oz liaianginsal (MATERIAL)

® FuNAdon (ENVIRONMENT)

o Y o ¥ v A A o o
nangiiuldiinsdumduasvesilymaoiiouodmuauiainisnstesniu
1 Y QsJ‘ a d? = @ 1 Y a va o [ Y @
Lilvlgywniunadudnouszsieldaanarlumsdfiaauiiigeineas Tagldnanns
a d o o . : a J
Ansrzdiinly il (Why-Why  Analysis) Sauaaswanisinsiziuenauannguesilyn
o 4 4 at 4 o o - p
4M1E #9317 3.18 317 3.19 317 3.20 317 3.21 a3/ 3.22 awdrdy mam BRI NG
vy azuuIneliuilgeniu Fish bone t1ag Why-Why Analysis 9211gM3@uHuIs

svilganzudasseazivoaluuni 4 ae 'l



yla

¥ila wINE
dulfiRe il dunmfnewmilu luifimrdsflina sy
mrrnifjaRem AR

Awsamra e Ll §u dya

U TR v iEtines

TR

endfiRemlfugunnadlados

lifinsrmunsdadand

f:d:’ljﬁ 1‘]‘;“1} '}'H.rl;l'll-:l gty I?'Illl 12

rrrd e malvra e

HuUf R

. o
KT T AT

wesar ke TR uitAnoiasTw
iR R A
Sl sE e rmauwilaldhotf
mnlfisad
— i R

TREnoLITLeTIYME OUT

dlffaataliite

T i ewhhwenzsu vivaen

BRYTL Wl
IinsauasuTErnlfim
1%

Tl — R
gl il mimes
wriwrsg il fifan, Uil

Wby T i midinune
Ak AL

ussdapmarcnialald

SRELIN T
Too ISR ORI e

ML

galfiRavelan iR
eIl iR
Hl fifrsriirseeaanaeie [ I
‘ wwnm#ndafermmolumihsmme
O = (thaanmssaanafineumiunwios & = ersilus v neansfinonumdes

=
@ﬂﬂi:?ﬂuﬂ:
Winrsdsesdmunadaid

UfRem

X = thu.mmn:ma AIfRET ML as

Y a d o o ° (v a
310 3.18 wwummmsImazd il in'ly dvisSvaunguesilygm euduf

U

SITTAEN

€9



THanannbsnrsu o

Y Fe e

Ha

faneeaunadfidaudFau

£ 3
skl iR rusanuuy

lfsaummand s

¥l #ila wE
4
- 3 f = £
fi = U b0 m e o D b S usesUfiRrmaanuuy sumourrrfuRauean
A debanin, Lairsssu IElurmenealuswy wunlhwansaudgaiuld
CMMS BHITImARIDT T Tl iR
g 3 &
NITUTRTIINTY wuArunrURauldld

onifunlzaldlEom:

wilapa il Activity

maz v ol s T EUfOw

muﬂl'ﬂuﬂ'\miﬂu

&
Tum b uil JRerasanuuy

Tsumrdaess

Tamesrr U LU Rl
i s e

qr'. ACThATY TTH

wi s Loy Suilse

AEE LU T W TS IR TTH

a - o
AR A AL AT S A

T U A R
e R R
o

F i 5 T 0TS el s e
el AR

AunsuwmnlfiReltas
a1 R T

nin ACTRITY 57

di’hﬂ!—q‘&mﬁﬂuflﬂﬂ Suw
rulfionanz auieas
HROUREU AcBivity
ORI
FearalU iR wliE
vy i D i i,
Training Mead

- — lﬂ.ﬁﬁmd"l“1l}1ﬂ

-

o = (Tham wrasnrifiaginaunniag

LR AT BT T
L]

nnTEAY

.& = ‘E‘l‘ﬂlﬂﬂﬂﬁ“ﬂﬂ_!ﬂ@fﬁ‘! i inrTunmd e

)
wenrauTAeteeali
s -
ithlafistumed ez im
o
wmiFreeail o

anilunmasdy

X = Tadilwaumgpasninfineimsunmios

519 3

UG

¢ o o ° [ ° [
19 tumums s iz# 'l il dnsvaunguesilymaunszuiumsifinainigesnom

9



Fiiku ¥iikid " e - Wi IR AL kel ity

TR e e e rrvadan Rkl el m v ek yebre Bl i -‘ﬂi
e T B R RO WPLEE iy Tufhedninm

Ui Bl

wbnl pausnnl rEmiraarin

s T e ez

Tm wm b i m
|'r|'|-|-|'|rr| = Pﬂm‘hf“n Sbpring

n sk shlfpiemala T relieun
- % - . v Sl -If:.—"'-
] Sernsndnda e g | ShiRmidenmmeglime [ b i
1 wanfmrwerr el urr
B e e e Wi e
D = Themry e nan 1l M nin e o .ﬂh = i ilwd T uns mon iamn munmans X s il nmmuns mwfnmn mumn g

a a d o o ° (Y] v A o
ﬁﬂ‘n 3.20 BHUNNMTUAIICH m"lu m"lu 'GT1ﬁﬁua]!ﬁﬂm@ﬂﬁiyﬁ'lﬂ'lu!ﬂ59\ﬁ)ﬂ5

U

<9



111 s

finlas

Taawmlurinlfifew

'I..I'I?ﬂ':l-l"lE'I

O = iluaumanasIAinnimIunsis

axlwa Janaininl
Yillunands

Vulirriadun o
neurufalnmbnls
By S
s i seSou
m‘l.ﬂaiﬂiﬂnﬂuﬂaaﬂm:m
lumathasinenmn
gl T

ﬂ'll.H'?]

Ll fErndy
TTITINREY WAZIRMT
BcVwd angilnond
i lulnedufdRom

o
UHI t.I.'II'IFl'J'.I'fIJ Suil EL

ST LR P FeN LT

MIwIIR H:IHH!:IJFI']'I'HH{EI U
El:1.ﬂddhu

& = il wain anssn IR B

X = liifuaun UBI I iREIN TN 8

y ¢ o 0 ° Y [y o Y
51 3.21 wwumwmsIns iz ila i lu SvSuaumguesiliym muezInaTageinsalluainizednm

929



.
Taannlun
dfjifiemidisine

Hia

wHanaunly Usunlye

i lu ilu LRI
Bauandan maddlsnueas Vil riausia
A A . .
Aunil fiRamils mibaruduafifio W e
i dearuiuif e i
. , - ,
O—HJhﬂ'll.'ﬂﬂﬂ.lb\ll"l'l]lﬁﬂﬂ'll'l'lﬂ.ll"l'l‘liﬂ\l & —El'll:llﬂM'll.h'l!'l‘.lElﬂl'l'lilnﬁﬂﬂ'll'l'ln.ll'lﬂib\l

- £
s ouiimeu filauly

6l auﬂquua:wmﬁuﬂu‘lﬁ
Ui

X = Lidlwawwsvasnnfinenunniog

A a ¢ o o ° [y 14 a 14 a wva o v
ETJTI 3.22 BHUMNMTAUNIITH °m"lu °m"lu ﬁﬁ’iiﬂﬂ1!ﬁﬁ!ﬂl®ﬁﬂ€y?‘i1ﬂ1uﬁﬂ!nﬂﬂE)?Jﬂ'liﬂgj]ﬂﬂﬂﬂ-ﬁﬂ‘g@iﬂ‘lﬂ

L9



uni 4
a d oA U
Nﬁfn‘i')!ﬂi1$ﬁﬁ]!‘ﬁﬁ!!!ﬁ&’ﬂ]‘iﬂ]!uuﬂ]i!!iﬂmﬂ‘iﬂﬂéﬂ

4.1 wamsannzHaunauazuuamaliuilgs

1ngU7 3.17 iwudadedadasmsmaunguesilymldnannnlumsdfiaau
o [ A = ~ a d o o ~ av dy 9 o
11395081 wazgUh 3.18 99 3UN 3.22 unuammsiasizd shlu iy faoddeil1dinsg

o 4 a 'L Y [ a
Brainstorming AMg#191U 1o AnT1zHONd@uaNdwadensinailyminis lgnannnluns

Uftanuihgesne Teamnsoagdtsemgnnmiindwademanailymldnaimwnnlums
Ugianuihgesne lddemse 4.1

M3 4.1 agdawrguesilymldnannnlumsdgiaauiigesnm

HYamlsnannnlunsdgifautigesne

Vavendana ANVANAN
nsznuaailay
Y 1a wva = @ =R Y 1A vAa ) YY (A va [}
AIHVEER 1. lusimsdardneusudugianu slddugianunainye
(MAN) 2. uusau bl iAo MU ianul jidawitvesau

BZ

ad (a wa 1 o Yy 1a o Y
3. 35ugiRemnsa lumunzey shilddugiaauimanudilaen

Tumsliiaau
a A ] o Yy (A wva a
4. amsaaaedoasneluniienu Mmnglianuauney
2
ATEUIUMNS 1. Jusoumsdfinauesnuuy lumngaudmsold gl i
Y 1
(METHOD) 2. Fupeumsdfianu i ldgnlsudiddldmme niieauid
nInssumMsUaau

Y
3. Fupeumsifiianiu bildgneenuuuldnaeunquynionssuns
Ui
Y
4. FupeumsUfianu liasneaziBeanuasudiugndnyuzan
A A Y Yq = o Y =
5. aMIousUNe T3 1M ladadunp ULz UNINUINN

Y (a2 wva [
yoaUfiinaulunnszau




69

3199 4.1 agdaumguesilygmldnannnlumsdfiaauihgesnm (@e)

A [ o [ a % (= a A o Y A %
INT09INS 1. miawuwumqq3ﬂmmflmﬂu"luuﬂimmmw M lnTeaans
(MACHINE) GGG
Y (A ova 1 YA = d’ A 9 dl
2. Rjﬂ{]ﬂﬂﬂuhluhlmeiP]ﬂ@‘UﬁJLW@LWNﬂﬂﬂJg AnuFeIny i
= tﬂ' a oA 09/’ d‘ 9 ~
gane ol Ay srunavianmsuanialasunnud lunuanu
9 (A wvAa [ o Y o 1Y d' [ 9 =
z«,ﬂgummﬁluﬁuammﬂﬂﬁmqaiﬂwﬂiawm"lﬂ"luu
Uszansnn
(Y] Jd (= us/' a vAa [ (Y]
@z”lﬁmﬁ@qﬂﬂim - ”luwuuﬁauﬂgummiumima%a@u Hazdams oz lvia a9
P o I a oA

(MATERIAL) gunsal Asuiulaedufiaan

A Y (= v o a Aa ua o (%

awnnaow - "lmlmiﬂizamqmﬂaummumiﬂQummmqﬁﬂm

(ENVIRONMENT)

A A 4 [ ~ 9 A 09; [ c?/‘ Iy o Y o
LiJf]'JLﬂ3131’71’”@1%14@!1’7@11’]611@\1%@1’1WT]ﬁéiJhlﬂWlﬁJW]iWQ‘Vl 4.1 Uy ﬂﬂ‘ﬂWﬂqujﬂ%ﬂllﬂunﬂ']

o Y ) @ ' dy o Y [
aunguanvesilyminmsldnanlunistiseinyunaiii vidinmsud lvdsul e Tasns

]
=

Brainstorming 9nAaLgauivesii 14 ilapaii

Ed

= A [ =Y d? =
ﬂmuaﬂamia'lmﬂﬂi‘]q;mmuaﬂ TaguuIng

Y { alda Jd o o [ { 1
uf lvilSu1l391 16910015 Brainstorming @1A53tA5121 %11y 91Ty uaasdemseil 4.2 dau

Y
s10azdeaIsMItazduaeunsud lulsudssesinausluidose )

a13199 4.2 wuamand lvl 5ol jeilgmldnannlunsdfianuigen

Avgran

uuamand lvlsuilge

1. hifimsvarneusudugiacu il

Y 1a wva (%
HUgiaanunannuy

a wa 0619/

2. upnau bifidsugiaau s

Y 1a ova

AUfIAl AT Ye I

U

3. 38U nAusa iz aw il

Y (a wva ) Y a va
duganumanunleenlumsigiaa

a va

[ = aq Y Y
TamsendsUgiaaulnasvdounas
YFulgatdgianuldmunzaunazia
= Y (a ova [ Yy
Anousugiianuludanvus 1giseuas
Tldgialuaoiuneie nFeniFonium

On the job Training (OJT)

4. namsaadodomsneluntiieau mld

Y 1a ova a
E;!']JQ?J NTUATUIASY Y

tadszyunieluneldiinisdoans

A 9 a ad (A va
vanulasumumaiaIslinau




70

15199 4.2 nuamaund lvdSudseilgmlsnannnlunmsdginauiigesnm (o)

MaKan

s lvdfuilge

v
saunoumsiianuesnuuy lumunzay

dmsulslugalgia

FA
6. Tuppumsifiiaciulildgnilsuilyeld

IHmmzmitenuniinonssumslfiaau

Y
ponuuuduaoulfiaciulviliauise
W1l 141dluned§iduaznasungunn

nanssumMsliaau

v
7. Aupoumsdianu lildgneenuuuld

AapuAgUNNNINTIUMIURITAIY

E4
8. Tupoumslfianu biasseazidenau

ATUBIUNNANH UL

A A Y v =
9. VIANMTOUITUNOADE5 111904
Y

mummmuazumumwﬁfﬁmm

Y 1a wva (%
guganulunnsedy

Y
YSuilgesvuaoumsdgiaauldimuzay
HATAAOUAQUNINTTY (Activity) 0N

T 09; d’ Y 1Aa wva Y
#WNUINITeas U ianuInua

o I o I

wilaTasdivuaduaiusuiuvoanis

Anousu (Training Need)

10. M3NauauiigesnyuFetloan i

sLa@nsNN

11. fgiaanu i 1dimsineusuieomu
9 A =\ A
AWy ANUFeIIY lua Weane o
a wua ua: = 9
Ugianu swnnamsuana)asuniug

Tudinamddiaauluniiean

USulgamuiingesnynaziaeusunuau
Tudnyuzuamiasuniiug (Knowledge

Sharing)

= 3 a A
12. lifidupemlgiaaulumsasivaeu
uaziams oz Ina Yageinsal Aduilulae

gugiaam

[ = og.: a oA YA
Tatassuduaouliaaiulaslninis

A ) 12y
mnaamimmmwsammaz'lwaumﬂ

13. hitnsdsgenuaunous iy

A
Tamsonduaoulianuldnaounquuay

~ Y (a wva
pusununu I iiaaw




71

4.2 ?ﬁinnuaz%umunnuﬁ"lmﬂ%’uﬂ;a

ninmsinsaamad lvdulienunsd 4.2 guwuhmmm%@ﬂ@:mmmi
uﬁ’”lmﬂ%’uﬂz;a"lﬁﬁaf:

4.2.1) 1J§’°U‘1J'a;maxaammwﬁumuﬂﬁﬂaamimj

4.2.2) Iaiwmazlsuilgasmslginau

4.2.3) YSvlgaumuauiingednm

42.4) YadouiaumnyzmsUfiaauldnuddgiaau

42.5) dszaudoarsnelunanlasunini lumsdgiaau

9
av

AN Yo A Y [ Z = = o Aa [ dy
uatedl laduiunsmaun lvdfudians 5 uuamaTaslisiwaziBeamsguiuauasil
4.2.1) ulyamazesnsuutuneul fiinaulva
a qg.;l a wva o [ = ~ ~ =R Aav csy 2
vinmsnnsanduaeulianuihgesolulssudTasmingdifdny luauitedlld
Y E4
ponuuvliulyedunsulfianuigssnmauluiTaghuuiAansaaanugaplaisu
ieanrannanssun line AaquA LN YYDIA Y (Lean) 1Az IAINTINAUAT (Value
L a (% a o I o a
Engineering) 411520 19W015 s IHAUNEIUNANNITUTHITOUTTNBINUMALAY

o [T

1 9 v 4
3e5nynulszianang Faruseniinanuihpsnmieenuuuinlniszaanarluns

Q

a wva 1 a 1< o o w o’z’ { 1
ﬂgummm ﬂanﬁ’awmimmumnmi"lwaﬁumqmgﬂuﬁaﬂuazﬂmﬂmummmﬁquMm
Y ' [
Frpununann1sigesnu Uy tazaamsufiaauin i ldineanua Harsanaun
o 3 o Y a S A a wva o o Y a o a
%WLﬂullag‘l’nﬁl‘ﬁlﬂﬂﬂ'i$IEIGISHLW’E)ﬁﬂl')'sﬂﬂTiiJaUﬂ\i"lu‘iJ']f{\ﬁﬂ‘HulﬂﬂﬁﬂﬂnJﬂﬁﬂﬂ']i')ﬁ'JﬂﬁﬁiJ

! . . R o Y o @ = 1 A Y A .
fAMAT (Value Engineering) F992R 1M TaS I NAUAUNYIINHUN (Function) 013

) q

Qe

a wva 1 o I [ Aa wvAa I a
dgiaaummizndudusiudinsdaszidoviuasulgiaanulagnannisuazimainns
[ ) [ L] (Y] Y] J a ) [
famsnuihgessnmaulsznnediumuzan Taedinainglseasdauvesauiigesnm 13

) Y
WM unAlAn NS NELUUAY IINTTUAMAT NIRDITUITINAVNALANTIANS
Y
nuiigesneaulszinnauitgesnewda ansonasaeenuuutazlulsiuaen

a wva [ o w qg.: ~ "o I
UgianuInidrenuanie 0158199 (Eliminate)  Yuaouaiui lusuiu msnaunaiu

. qul 4 v o w 1 o Y
(Combine) TunpuuaNlszinnginsal M3daa1du11u (Re-sequence) tag nsvirlvidng
dgl . . 09.: A o 9 9}3 a va A [

Yu (Simplify) Tudumpuuiigunnuazdudou oz ldluasumsijianuieonuuuilivilge
1 o o o d' d‘ d! =l = [ Z
Tndamulszianauigsnuagln 44 10 45 FeewsonlSeumeunuduneuns

Rl

1 H H 9
Ugianunegaunaaasgy 4.1 3Ui 4.2 uazgili 4.3 dsee il

U U



72

Maintenance Work Flow

1. @ Tuudamiy

2. uitle fuudamaas

3. Ligt Tuuds My

4. anii Tund i

> > —
Appraver Approver
SR Requester | Unit Sup./Shift Sup. | Unit Sup./Shift Sup.
Y
5. @1 Mdntenance b. 1L Mantenance 1. auili Maintenance 8. 1in Spare Part v
Order > Order > (rde »  ‘Warehouse
CM Discipline CM Discipline M Disdpline M Discipline
= Section Head — Tech,/Section Head = SedionHead Technician
|
4
9, (it 10. tiudinn ar ms 11, tunmlsiiong 12. Complate Tuw
3 Wi sar > = MiLn
A M Discipline :
; , Plant Maintenance
—  Technician == Tech/SectionHead ' == Tech /SetionHead = ]
13. Complete 14, Seftle 15, Buginess Complete
Mantenance Order =3 Mantenance Order =3 Mantenance Order
CM Discipline
: 5L Tearm ICT
—— Section Head e
3U7 4.1 Fumpumsmasanihgsdnnlaas o



Process Work Flow : Preventive Maintenance
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Process Work Flow : Corrective Maintenance
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Process Work Flow : Preventive Maintenance
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Process Work Flow : Corrective Maintenance
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o = 1 A v agq Y A @ o ) o
nizih 1 Taeligayanunenazflosiudlfiniosdnsdrga lasnmsihges oy

Hosdu unia 1@ 2 dnuae Ao

a) msﬁqﬁnmmmz@um?m (Running Maintenance) FAINWHDINY

o

° o v 1y &
hyssnuilales lidowgainios
0 @ A . &£ =
b) NITUITIINHIVUSHYANTDI (Shutdown Maintenance) G]NL“IJ‘HﬂWTViEJﬂIﬂEﬁJ
[ 4 v ] A z:y 1
LLWuﬂTWuﬂ"l'JLLuuﬂu @ MslaguruaIu

1.2) M311395 Ny UFaud 1 (Corrective Maintenance) 11100991M111595 B RTILAUN

o =

wiuieud lv Usvenaniuz madfiaveunsesins Inauganming s
0 o 9 < ] Y @ oo A
Mgesnymuuud b e ldiiv 2 dnvag wui Ao
a) M311795NYIVULHYAINTOI (Shutdown Maintenance) TaeHimuf 1 LA
1 1 ] 2 [ o & A 1 1o & 9 ] v aa
urueu 1 MIvouInTodnsdsesFudemous i uiludessonluiuin
d‘ = £ o 1
IATRATY WAHUAUHUNIFOU
o [ A A = . Ay Y =) 14
b) NTUININHUNDINTOIUFY (Breakdown Maintenance) m"l,mmﬁmsaumill’;

Y 1 a

A A A oa X Aas (A o
Ll,a’J’JH?J’E)LﬂﬁNLﬂﬂLﬁEJGUHﬁ]giJ’JTﬂJQ‘]J

a

061915 Tavzquaud la1dAuganiman
yg A
la5nge
Y
o o 1 . ) [ ] v
2) M3111595 ¥y laiTiupn (Unplanned Maintenance) 13111395 n1uu laifiumuniug
Ao M3thyesnIgnRuiwe azaanmsthyssnyuliomsouds Tasnsthgesnuigniay

3 12 G Y Y A A @ a ) = d? o A 4
uu%"luumimwmm"lamwmﬂau IUBDIATONININANTITTITAT YN 1YV %zmmummﬂ"lm

v E4 ] ] E4
FOUUTUANVIT AT NN tad 1T UMsgesnyulenToudeiuaziing
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aanziu Aarihneu elinenuinaieuds diulvavzniuldiuiininenisinies
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N

st st matennuun i

(Running Maintenance)

(Shutdown Maintenance)

(Breakdown Maintenance)

(Planned Maintenance) (Unplanned Maintenance)
| |
ntssinddey pstipdnsadaly
(Preventive Maintenance) (Corrective Maintenance)
| |
| || |
metheinunsiiuases| | madgiwaneiaieie | | mtgidedseady | | meahghendy

(Emergency Maintenance)

519 4

8 uuianuigsSnmmusiagUnselliih
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o q 9 o o q 9a o v
mamiwmmum;aiﬂm ( \I = %ﬂﬁlwmmum;ﬁnm)

Planned Maint. Unplanned
EQUIPMENT TYPE Preventive Maint. Corrective Maint. Maint.
Running Shutdown Running Shutdown (Emer.
Maint. Maint. Maint. Maint. Maint.
<600 V SWITCHGEAR J J J J
FM-200 J J
<600 V INDUCTION MOTOR J J J J J
LOCAL SWITCH STATION J J J
INTERCOM J J
FIRE ALARM = J
LIGHTNING J J
GROUNDING J J J J
22, 6.6 kV SWITCHGEAR J J J J
EMERGENCY LAMPS J J
CCTV J J
CONVERTERS&VSD J J J J J
CONTROL PANEL J J J
6.6 KV INDUCTION MOTOR J J J J J
CRANE J J
LIGHTING PANELS J
CATHODIC PROTECTION J J
BUS-DUCT J J
TRANSFORMER-OILTYPE J J J J J
DETUNED FILTER J J J
ELECTRIC HEATERS J J J J
DC. MOTORS J J J J J
HOIST J J
BATTERY BANK J J J
INTERPOSING RELAY J J J
ELEVETOR J J J
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M13197 4.4 unuihgesnegunsal Ildhuenauilszinnginsal (de)

msvalitiumutiigesnmn (f = salitiumuigesnu)
Planned Maint. Unplanned
EQUIPMENT TYPE Preventive Maint. Corrective Maint. Maint..
Running Shutdown Running Shutdown (Emer.
Maint. Maint. Maint. Maint. Maint.
BATTERY CHARGERS J J J J
NEUTRAL GROUNDING
RESISTOR J I
UPS J J J J
LOCAL FAILURE
MONITORING ALARM J / J
PANEL
TRANSFORMER- J
DRYTYPE / J J
DIGITAL FAULT
RECODER / /

o o { [ o o [ o o o !
Vinusuauihiesneniddsul sz i ligansal T 1d5umsdaunuiiigesnun
9 @ Il 0 o A 1o & 4 4 o @ A
gnAeurzanduazsreanuiigssnei lidudulunginsel nag ldunutigesnein
4 a : ' N 1 a ' qul : |
ginssidoan1saseFeazdanaliglnsel liinanmademetesnseisszilumaliaanailu

a wa o o 14
ﬂ13ﬂ§]ﬂ§l\11uﬂ1§\15ﬂy1ﬁqviﬂ

4.2.4) daapuianninyzmsUfianulviugU iR

9 v

nndTuaeulfianunlsulywazesnunulndainde 42.1) msvaiwazlsuilye
FmsUfiaau awde 4.2.2) uazmsdFudlgamuiigesniaiude 4.2.3) e 14 i7a
v s A o w YY (aea o~ v a o

lussgyalszasaizeanisaanarlunistiigesnuiadlas vl giaanuianuinladuseu

a va = [ ax (a wva =< 9 =\ = Y 1aouva B
unazdgianu il umaRernuawislfiaavisdedtinsdneusudufiaaudadums
o a a v dy Y o =) Ao I ) ] 9 =8
anumsaaudteil lasmuaununisdnousundnuawdwtenun uds Anousy
Y 1auva = ) v Aad a oA =2 a oA d't: d’d 1
AU U urudneusudmIuITU Jianulaemsdnl giianuluaaiuness fiseni

On the Job Training (OJT) udatsziiuwalasimihaudindon ununmsinonsuaiy
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o ' ~ Ay AN Yo o K [ ~ @ 1 = [
mLmuNmmm:;ﬁ]ﬂu"lmmmsummmmmiwm 4.5 11AZAIPINMITHNOUTY OJT UAAIAY

NARNUIN Y

A1519% 4.5 ﬂ’J”Illg]}’ﬂ\‘]ﬂ”ﬁﬂ”liﬂﬂi’]‘]Ji?J"IJi’NWﬁﬂQ”IHG]”I?JﬁTLLﬂﬁQ

sganves | L,
Mo . Aumiandosousy
nangas
nangas / Nan3su Tu
(W) |INH|OJIT|A|B|C|D|E
Functional Development Program (FDP)
1. anutlasassluauigesau T 60 | v ARZAR 2R AR
2. TuAoUMIANHUNUTINTITNEISIY 60 | v AR AR ARAR4
3. TuaoUMIANHUNUIFITNEIRIDY 60 | v AR AR ARAR4
4. YunpouMsANHUOUMsYRUACHIgSIEY | 603U
) HHHT “ v viviv|v]v
Tagl¥szuuneununes (CMMS)
5. Yupoumssuiuumsnguaseaiia i | 05u | v VI IivIivI iv v
6. TUABUMIANHUNUMTUTHIT U TN 60
. 3 : v VIV ivI iv v
§1599A9A09
7. FAMIATNADVANMNYDINDIADS LT IFUFI 90 YU v AR2ARZ
8. FFMIATINABUANMNVDINBIADT I AU 90 1 v YARAR4
9. 33msasasvanmuieuiladlvih oil 90 U v
VAR AR
Immerse Type & Dry Type
10. IBMIATINAOUANIN Neutral Grounding 90 U v
) VAR AR
Resistor voa1ziouilag lulih
11.35m3A57980U UPS 90 U v VAR AR
12. 35M3ASAOVUUANDS 90 U v VAR AR
13. 7515032980V DC. Charger 90 U 4 AR AR
14.35M3A39980D Switchgear 133U 90 U v
v Iiv I v
na19
15. 331552980V Bus duct 90 U v VA RE RS
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Ysganwves | L
M . AHUINADIOUTY
nangas
nangas / Nan3su Tu

(W) |[INH|OIT|A|B|C|D]|E
Functional Development Program (FDP)
16. 3501359 UVANIN Overhead Crane & 90 U v A

Hoist

17. 30155980V Air Circuit Breaker (ACB) 90 U v VA RE R
18. 75M5A329901 Motor Control Center 90 Tu v v I v v
19.35M15"3529@01 Main Distribution Panel 90 Tu v v I v v
20. 337137159990V Sub Distribution Panel 90 Ju v vVIivi|v
21.35M350529@0U CAPACITOR 90 4 AR AR
22. 35M3A519a0U LOW VOLTAGE INVERTER | 90 U v ARZARZ
23.35M3A529A0VTL U Cathodic Protection 90 T 4 v v v
24. F3msasnaevszuutloanuihei 90 Ju 4 v v v
25.35MINIATINADUIZUY FM-200 90 U 4 v v v
26. 15N130579901 Electric heater 90 U v v v v
27.33M15A59980Y Auto Transformer 90 U v VARE R
28. 15NMIATI9AOUTZ VY Emergency Light 90 Tu 4 v I v v
29. S msirianunsasndendni 90 U v AR2AR2

= Y] 4
INH : M3ineusy / dunuineluesnns

2y Y a va
OJT : ﬂ?ﬁNﬂﬂUﬁNﬂ')ﬂﬂ?ﬁﬂgﬂﬁﬂu

A : Wnhvig B : 3703

D : %1901 lar C: Munailna

@

9 Yo
C : MINUNNU/AIANTUNUN
X
o

E : 150510 1A
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WainuzNdnousy OIT awde 42.4) 1dr lunuidodl lddmualiiimsdseagunidlu
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nanasuanuinazlszaunisol (Knowledge Sharing) %9 1dW015a12  nsdinensaiil

YA o Y W Yo o & A g P g Yo = P
mmgﬂwum"lmmmaﬂu ONTT LW@L?JH:@WH?]’NNE Llﬁgﬂiﬂllﬂuﬂ’ﬂug‘ﬂI?j\‘iﬁﬂﬂl,u‘ﬂqﬂﬂa Ulﬂ
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[ ~ Y 1 2 Aav AN Yo 3 [l R
%ﬂlﬂuﬂ’liﬂﬁzijﬂl!ﬁﬂlﬂﬁEluﬂ’JuJE611”’1u'JEJ\‘”HW\NWH'J%EJU“@H’IL@W@'J@El’l\?ﬂiﬂlﬁﬂ‘]&ﬂﬁlu\ﬂu

] [ = R

=) 3 = = d‘ 1
M3einunmenailyrivinannlulsenud Tasainsaldny tazain Iseudug lungu

£

a wvAa

Aauv A o Ay v 1 Y o o ax 4 A Y Y
vsgn@ernud laudsiludoya wnagddrauilym aung vazdtmsud lv e 194U §iaau
~ ~ 9 Y as a wva A 9 = o a
fml”ﬁammauguumwmﬂﬂaum”l 'Jﬁﬂ”liﬂ;]TJGNWHVIQﬂ@]’ENbl‘lf!LLLl’J‘ﬂNLﬂﬂ?ﬂﬂﬂ”lﬂlﬂﬂ'ﬂigﬁ”l
o dyd? = £ ' a va 14 . A Ao
ANHUSUUYUNIDN G]i\‘li]%“]ﬂﬂﬂﬂlfmﬂuﬂ”liﬂaﬂ@]\‘l”luﬂﬂ]lﬂ 319N19 Knowledge Sharing 1411798
dy Yo o d' o a a o = d' Y ] [
Llnl,ﬂi]ﬂVI”I‘lui’f)‘]JL'Jﬂ”IV]ﬂ”ILHHQ”IU’Ji]EJ LLazumsﬂiwmmmﬂaﬂuﬂawugiuwmmm L ANAN

A15199 4.6 LAZUEAAUDNAITAIDINAINIARNUIN N

A1519% 4.6 519N15 Knowledge Sharing

sy A Tunda
Ve 4 %¥® Knowledge Sharing
Maun Usean
Mixer Motor 6.9 kV. 10 MW. (Slip ring type) lsir91muan Start .
3 — W - .| 9 tumaw
1 Sequence ATNNNOINUULU Lllﬂlﬂulﬂi@ﬂi‘]ﬁ"luhlﬂfNWﬁﬂig‘ﬂ“Uﬁﬂ
- 3 2553
ANULTIIYNUYA Slip ring LLaE Starting Component Equipment
Motor Protection Relay 19113 Hang @3malif Motor nigaiiaiu | 23 funau
2 IS Y a 9
nJuwa“lw NITVIUNMITHAAADY Shutdown 2553
‘ﬂﬂJu‘I/H Motor Boiler feed pump WHA 6.9KkV. 1.5 MW. 14/® Overhaul | 6 Un31AY
3 - 2 - ;
Lﬁ%ﬂlléjﬂﬁTMW]ﬂﬁ\‘iWUﬂTimﬂ Vibration Lﬁ@\ﬁ]"lﬂﬁ"ll‘ﬂﬁ] Soft foot 2554
UPIADT 1991U Driven Load 1/521AM PUMP fifia 380 V 30 kW 1A | 31 unsau
4 =y [ a A Y
ynudseaavaz@unioaldanu 2554
Cracking Heater 1914 Process Trip 1H9991n5 VY Interlocking o v
. . 3 QUAWUT
5 N mnﬂtgmﬁtgqpm Status Valve OPEN 993 Motor Operate
2 o q9 o o 2554
valve #1811 e ldszun Interlocking NMUAN Trip
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Y o A @ Y Ay AN Y < Aq v
ﬂ']ﬂﬂa\iFi]']ﬂﬂuuuﬂ'l'iﬂiﬂﬂiq\‘]@nllﬂl@ 4.2 \1’]1!'3%&11!%\‘]ulﬂlﬂﬂﬁ')ﬂi']ul']aTﬂGlsﬁﬁluﬂ'ﬁ

) @ { < o o o [ 1 @ @
Mrgesnuiuaauiusa Tusirouluauiizednyl (Man Hour) taza1 SEC saudeaulsan

nilsaeafauleasreaamuma 1dun arldaenleluauiigeinen uag Plant Reliability 49

<] [ 4 I %
%$lﬂU%@HQ1ULﬁQUQNﬂWWNﬁ 2554 UUIAN2554 LAZINBIGU 2554 Wﬁﬂ'l'ilﬂﬂ%'ﬂi&l'allﬂﬂ@nﬂ@n

ti' Q) 3 dy
nlsnaulansrvaaniu aall

{ < o @ J 1 o 1%
@151\1‘7] 4.7 Naﬂﬁm‘wff’ayaut’fmmaﬂumimiqﬁ3ﬂ‘lelmaxﬂﬂ%}mﬂiumiquiﬂm

o v J .
Uszdufon nuAUT 2554 U5219M911 Planned Maintenance

AN3ITNE NI T uszan

319N1T3 U Maintenance
. e Work/ UIINU(LIN) Total
UIITNY Time Cost
Month A B C D Time
" ¢ (Hr) (Baht)
NUNMNUT (Hrs)
1045.06 | 723.52 | 606.53 | 430.7
2554
IM-DC CHARGER
2 1 1 0.75 1.5 1,555.85
INSPECTION
IM-ELEVATOR
3 1 1 0.75 2.25 2,333.77
INSPECTION
IM-FIRE ALARM
1 1 1 0.75 0.75 777.92
INSPECTION
IM-INSPECTION
4 1 1 1 4 4,148.92
BATTERY
IM-INSPECTION
UNINTERRUPTIBLE 2 1 1 1 2 2,074.46
POWER SUPP
2M - CATHODIC
8 1 1 0.75 6 6,223.38
INSPECTION
2M-EMERGENCY
LIGHTING 5 1 1 0.5 2.5 2,593.08
INSPECTION
3M-DC MOTOR
2 1 1 0.75 1.5 1,555.85

INSPECTION




~
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o (4 . 1
Uszdufon nuAUS 2554 U521aN911 Planned Maintenance (#0)

929

<] o @ J ' o [
Waﬂ”lilﬂﬂ%@lquaL!ﬁﬂQL'JaTjuﬂTﬁTJTti5ﬂ'HTLLa3ﬂ11%ﬁ]181uﬂ15ﬂ1§35ﬂy1

19NN

@

1113395n#1

4
AUNNUTD

2554

Work/

Month

ANNFITNYINRY T uszan

U5U (UN)

A

B C

1045.06

723.52 | 606.53

430.7

Time

(Hr)

Total
Time

(Hrs)

Maintenance
Cost

(Baht)

3M-DC MOTOR
INSPECTION

0.75

0.75

77792

3M-HIGH
VOLTAGE
MOTOR
INSPECTION

1.75

3.5

5,137.76

3M-HIGH
VOLTAGE
MOTOR
INSPECTION

1.75

8.75

9,075.76

3M-LOW
VOLTAGE
MOTOR
INSPECTION

30

0.75

225

23,337.68

3M-LOW
VOLTAGE
MOTOR
INSPECTION

0.5

2,074.46

Total Maintenance Cost

58

61,666.79
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< o @ J 1 o [
Waﬂ”lilﬂ‘ﬂ%@lquaL!ﬁﬂQL'JaTjuﬂTiTJTti5ﬂ'HTLLa3ﬂ11%ﬁ]181uﬂ15ﬂ1§35ﬂy1

. ANMI3ITNEINRY) T uszan
YT YANIT Work/ Total Maintenance
U (UIN) Time
f3TOUY Month Time Cost
A B C D (Hr)
(Hr) (Baht)
Huaw 2554 1045.06 | 723.52 | 606.53 | 430.7

1 Y-LFMP

1 1 1 0.75 0.75 777.92
INSPECTION
IM-DC CHARG.

2 1 1 0.75 1.5 1,555.85
INSPECTION
IM-ELEVATOR

5 1 1 0.75 3.75 3,889.61
INSPECTION
IM-F/A

2 1 1 0.75 1.5 1,555.85
INSPECTION
IM- BATTERY

4 1 1 1 4 4,148.92
INSPECTION
IM- UPS

2 1 1 0.5 1 1,037.23
INSPECTION
1Y-CAPACITOR

2 1 1 1 2 2,074.46
INSPECTION
1Y-INSPECTION

1 1 1 1 1 1,037.23
HEAT TRACING
1Y-LV MOTOR

1 1 1 2 2 2,074.46
INSPECTION
2M - CATHODIC

9 1 1 0.5 4.5 4,667.54
INSPECTION
2M- EMER.
LIGHT 23 1 1 0.5 11.5 11,928.15
INSPECTION
3M-DC MOTOR

4 1 1 0.75 3 3,111.69
INSPECTION
3M-LV MOTOR 24 1 1 1 24 24,893.52

Total Maintenance Cost 60.5 62,752.42
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< o @ J 1 o [
Waﬂ”lilﬂﬂ%@lquaL!ﬁﬂQL'JaTjuﬂTﬁTJTti5ﬂ'HTLLa3ﬂ11%ﬁ]181uﬂ15ﬂ1§35ﬂy1

. A5 NIAH) TN ZAL
31YATYANTT
Work/ UIIU (UN) Total Maintenance
ATIVEDU Time
Month A B C D Time Cost
(Hr)
7235 | 606.5 (Hr) (Baht)
I Y 2554 1045.06 430.7
2 3

IM-DC CHARG.

2 1 1 0.75 1.5 1,555.85
INSPECTION
IM-FIRE ALARM

2 1 1 0.75 1.5 1,555.85
INSPECTION
1IM-INSPECTION

4 1 1 1 4 4,148.92
BATTERY
1IM-INSPECTION

2 1 1 1 2 2,074.46
UPS
2M-CATHODIC

2 1 1 1 2 2,074.46
INSPECTION
2M-EMER.
LIGHTING 8 1 1 0.5 4 4,148.92
INSPECTION
3M-DC MOTOR

1 1 1 0.75 0.75 777.92
INSPECTION
3M-LV. MOTOR

7 1 1 1 7 7,260.61
INSPECTION
3M-
TRANSFORMER 1 1 1 1 1 1,037.23
INSPECTION
6M-F/A INSPECT. 2 1 1 1 2 2,074.46
6M-L V. MOTOR

12 1 1 2 24 24,893.52
INSPECTION
6M-LV. MOTOR

1 1 1 2 2 2,074.46
INSPECTION
Total Maintenance Cost 51.75 53,676.65
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M1T19N 4.10 WaﬂTiLﬂUm@HallﬁﬂQLga'151‘Hﬂ']5']_|']5q\15ﬂyula$ﬂ11ﬂf§]18‘1uﬂ15ﬂ1§‘\15ﬂy1

o v .
Uszdufon nuAIUS 2554 U521nN91U Unplanned Maintenance

Work/ | AMN3esnIAed ) Tusmuszau 599
51002100ANS Time Maintenance Cost
Month U3 (UM 52821701
ATNT0U Hrs) | L., W)
A B C D ‘Vlcl(’]f (Hrs)

AUMWUE 2554 1045.1 | 7235 | 606.5 | 430.7
- TI-4056-
3/4,T1-4057-3/4-

1 1 1 1 3 3 5,282.1
-->Temp high
(0103-HTR-301)
Install barriers at

1 1 1 1 3 3 5,282.1
MCC-301 & 302
GM-7031A Trip

1 1 1 3 3 3,111.6
from relay Hang
Tesys-T hang
sent to GM- 1 1 1 3 3 3,111.6
7012B Trip
Repair motor for
sample pump L- 1 1 1 4 4 4,148.8
AT-6260-9
ENMCS
Communication

1 2 3 3 3,639
Failure see
Attach
YM-9101C
changed speed 1 1 1 1 1 1,037.2
low to high %iufl
Total Maintenance Cost 20 25,612.4
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a3 0 o J ' ) [
WaﬂTiLﬂﬁJ%}@HallﬁﬂﬂﬂaTiuﬂTﬁUTEQiﬂB”ILLagﬂ11%}§]18‘1uﬂ15ﬂ1§‘\15ﬂy1

I8aIDEANT ANNFITNYINRY T uszan
A529801 Work/ U39 (UIN) Time KR Maintenance
Month J2Z1IA
A B C D (Hrs) o v Cost (UN)
T]Gl“]f(Hrs)
Tunw 2554 1045.1 | 7235 | 606.5 | 430.7
Measure Temp
and adjust 1 1 1 2 2 2,660
Thermostat
Total Maintenance Cost 2 2,660

{ a3 o @ J ' ) [
@]131\117] 4.12 WaﬂTilﬂﬁJ%}@Hﬂllﬁﬂ\?ﬂﬁflﬂﬂ?iﬂ'Iﬁq\?'iﬂy”lllagﬂ11%}§]18‘1uﬂ15ﬂ1§‘\13ﬂy1

Uszdudou wweu 2554 U5£1ANaIU Unplanned Maintenance

A3 95 NIADHI TN LAY
3168108AN3 57
Work/ L3N (1) Time Maintenance
ZERLLIEY F2Ez
Month A B C D (Hrs) o v Cost (UN)
T]Gl“]f(Hrs)
B8 2554 1045.1 | 723.5 | 606.5 | 430.7

vaoa liFe 1 1 1 3 3 3,111.6
Flame Detector
during test not 1 1 1 1 4 4 7,042.8
function
1 Lock JB v04
CCTV 7 Flare 1 1 1 4 4 4,148.8
130
C-4086 Heater fail. 1 1 1 4 4 4,148.8
V-9101C mal-

1 1 1 1 4 4 7,042.8
function
Air craft warning

1 1 1 1 4 4 7,042.8
fail
Total Maintenance Cost 23 32,537.6
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A15197 4.13 WamsINUT0YaIaa Plant Reliability U5z 3 uAo1 nuatus 2554 Huian 2554

WYY 2554

Production due to Derating + Loss

Production due to Unplanned Shutdown

AuAUT Hunu UYL
Key Performance
2554 2554 2554
Indicators
enURamMIUaNNTgeTnm Actual Score Actual Actual
(%) Score (%) Score (%)
msuSmsnuthyessneuasesinsas
aunsaivesTsanm ey luanmil
wlouiunsomannanfueis on- Jaforazves
specification 1408 19aBITIDIA W7 Plant Reliability
20N fiananin
Plant Reliability (%) = (Nameplate Lﬂmumﬁ'izu"ﬁ
Capacity - Planned shutdown- T BSC 1% 95.71% 97.02% 97.28%
Reliability Loss) x 100% /(Nameplate AUAUIIN
Capacity- Planned Shutdown) ANNVUNNIBY
Reliability Loss (Production Unit) = YBIIUY
Off Specification Product + Loss ‘ﬂﬁq SRR

A < v ' Y o ° Q1 o A
AT 1NN 4.14 W'ﬁﬂ1§LﬂﬂmﬂyjﬂlLﬁﬂﬂﬂWﬂWii%Wﬂﬂﬂ11! Lag mimmmsﬂum SEC ﬂizmmau

AUATUT 2554 1Ay 2554 IwIBY 2554

PE
TOTAL SEC
" Product | Steam | Electrical SEC SEC
oU Energy (Total
(Ton) (G) (G) (Steam) (Electrical)
(G)) Energy)

Qi\lﬂ1ﬁu‘ﬁ’ 2554 | 25,957 7,022 30,919 37,941 0.271 1.191 1.462
A 2554 33,190 8,433 34,869 43,302 0.254 1.051 1.305
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1947110

gﬂ 5.2 Flow rate ttas Temperature CWR, CWS Record ﬂ%qﬁ’u

o { U/ <3 .
® iimsulasu Flow Rate 91nil9q91iune 8,200 m™/hr 114 5,600 m*/hr (Optimum Flow rate)

a o o o < J 9 o o
o dnsanunasmstsendandsannlagiSuanusiseunemes udarduiananisilizvida

a1 Tagag1uuIn1eaansen 5.2
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A1314 5.2 HUINIMINNTUSU Flow rate 110U 5HIANSI1UNIATITAA Inverter

3
Optimum Flow rate = 5,600 m /hr

Method
Flow rate Pump 1= | Flow rate Pump 2 =

2,800 m /hr 2,800 m /hr

Adjust % Valve Pump 1,2 Pumpl: Fix Speed Pump 2: Fix Speed

Install Inverter at Pump 1,2 | Pumpl:Adjust Speed | Pump 2: Adjust Speed

® {91391 Control SAUNBIABS YD Cooling Pump 2 #11ABAA Inverter 10YTUTOUNDIADST
[~ 1 o
VY94 Pump 1 U4a& Pump 2 1¥aa Flow rate 310 4,100 131 2800 m’/hr VBILARY Pump 3¢M

1% Cooling pump 1 Flow rate 5 I4=5,600 m’/hr

2)  msminadnamumsdszrdanadinuanmna)suly
AU
5}1\15\1“19]}@34”61 Pump performance curve kg Data Sheet Motor HAAIAIAIANUIN ¥
Cooling tower system head=50m.
Cooling Motor Pump 6.6 kV, 745 RPM 4119 800 kW / 1 Unit Cooling Tower
Motor Efficiency =95%, Pump Efficiency=87.5
ﬂﬂ&ﬁum?m Cooling Pump 2 Unit, Unit 81¥4,100 m’/hr 53 8,200 m’/hr
Lf}’ﬂﬁﬂ Optimum Flow rate ﬁ 5,600 Tag AT =10°C
1. Snamstlsevdandsnunidion Flow rate 910 8,200 m /hr 1]y 5,600 m’/hr
uag 1¥Pump 1,2 [PUIA597 Flow rate = 2,800 m/hr Tagmsalsunan

(317 PERMANCE PUMP CURVE)

e lnihnl¥nenan Flow Rate / Pump 711 kW
e Il ldvdaan Flow Rate Pump 590 kW
Aadlumaslvvhianass =(711-590) x 2 =242.10 kW

o [ [ I
2. Muamsdserdanasanunssian Flow rate (114 5,600 m’/hr
Y a A A 3 [ < k4
LlaxiﬁPump 1,2 1 AULATOIN Flow rate = 2,800 m /hr Tagn5USuAINTITOVAY Inverter

o [ v o {
IﬂfJﬂTu'Jﬂ!WaQQTUﬂTﬂﬂUTNﬁNWHﬁ@]TNEﬂﬁ 53
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100 % 100 & ik
=
F
&
o 2
=
3 g E
E ] a
£ w2 E
Lo I
£ g £
5 B
]
! 100 % 0 ook ¢ 100 %
o Eas e i o) ROUNEIERUTBITL & arwidssevveolu gy
Al 2 i L |
Qj ' J"'f 1 , W
N H_|M Py _| Ny
Q, Ng T e e
2 R s
H: “Ni-_'z PE ll..‘ ;‘1;:_. .I_ﬂ

v v do o (v Y [y
31] 5.3 ﬂ’J13JiT$JW1—!ﬁ®ﬂi1ﬂ1§lh‘iﬁ AITNUIIVBDIUN !!ﬁ3Wﬁﬂ\‘ﬂ‘l—!ﬁi‘lﬁﬁﬂﬂﬂﬂﬂ’ﬂﬂl%?iﬂﬂ

o <
fagriu anuiisounenes = 745 RPM , 4oiA03A0ans Input Power =711 kW

9 @

11151 Flow Rate m’/hr 4,100 P1=711, N1=745

[

® SN N2 MINANNFNITUT QI/Q2=N1/N2 Tagh Q1=4,100 m’/hr, Q2=2,800 m’/hr,

k4
v v

ANUU N2=(745X2800)/4100= 508 RPM

4

o v v 1 o
® AMUIUY P2 INANVUTNNUS Pl/P2:N13/N23; UNUA IUANNTUNUS

P2= ((711x508”/745")/Eff %Inverter = 226/0.97 = 233 kW

sasfldn:

s il reuuamsasen Pump 711 kW
sadalWihi s alsuanu$isen Pump 233 kW
aailumaaliihiianas a2 Unit =2x(711-233) = 956 kW

[ < ] J [
(?’g]}jflﬂ'lﬁﬂiﬂﬂ'l']lllﬁ'lﬁﬂll Llﬂuﬂ1iﬁt§31a3§]$aﬂwa\‘]\ﬂua\‘]ng{ =956-242= 714 kW)

FaTuarhauded) 8,000 hrs/Y ear

aahmdanmdnihfianasded) 714 x 8,000 KWh/year
5,712,000 KWh/year
20,563,200 MJ/year

Aauilu Ktoe/year (1 KWh=8.59x10" ktoe ) 0.49 ktoe/year

mIrthaevivig (vealsanunsalfiny) 2.61 Baht/kWh



3) MINDTANMIAINUNINIIAY
RUAINY 20,000,000.00 Baht

[ 9 o I 9 a o 1Y o = 1Y
mlgneluamigesn (Tasddannanuingessniginsaiuu@ediululs )

® A1 Spare parts, 2 Year Spare part= 100,000 Baht/Unit

'V 9

® 71914 External Service 300,000 / 3 Year / Unit

® 71319 OVERHAUL MOTOR 500,000 / 5 Year/Unit

N2

LN

4) ValauaNUE M

=\ 9 Sld' q d‘ [ o w a [
L4 WINRANNADINIG 15N Design INDTOITUNITVYIINIAINITNAA wansolsevda

s

wasnu ldmuiy tazmsnnsarane UMz osnNAWNA LI Optimum
Flow Tuilagifu
a Y a 3 .
®  AINNIUIANUNINZANVBIANINAG 1F1UDTINGNNT Operation LAY

Maintenance 15¢noumsdaduloaanumuiy
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2) 13N IN3tiela Cooling Fan 1 Unit

119529913715 Shutdown 1agu Grade Wiawaradn

anilunsazifyrmneulsuilys
. IS = A =R Yy ~ .
Cooling Tower voelsesnuil Tnsiiinsaidnyl eonuuuszun 13T 3 Cells tagll Cooling
. S 4 [ [} . =
Fan 3 Unit laaiunemes Ilihvuia 220 kW 115964 6600 Volt 114939 Normal Operation 923
M351% Cooling Fan 2 Unit Fuiisanenazuanlaouanuiouny Cooling Water tiels 18
. ~ Y v A a g = A A
Cooling Water Supply Temperature AIUNABDINIT w9 INURNUNISHAANl Taomasas iy
1 v Y
Shutdown 1/asuinsamsnan 1 a5aAaou 11117 Heat Load 181U Process anad fariuey
Y k4 4 1
#11501gA Cooling Fan 1@ 1 Unit uaneil li@msanga Cooling Fan 114 2 Unit 16 1899910
1 o aaa 1 ) . . o a 4 1w u’/‘
923 Unit ﬁ’mﬂTﬂgﬂiEﬂ (Reactor) t1ag aIULENNIY (Degassing Unit) ﬁmmum?mag ANUU
MsngA Cooling Fan 1 Unit 1u%29 Shutdown tlasuinsaniswaa vgaaoaanis ldwasaiu

1917 Plant 18

Cooling Water Return Temp.

Average 33.26 °C

Normal Operation

Cooling Water -

o Iy Cooling Fan 2 Unit
Supply Temp. -
Average 26.59 °C e Ar average 6.67 C

® Cooling Water Flow Rate Average 5,600

Unit 200, 300, 400, 700, 800

A 4

3‘]] 5.4 Block Diagram 114239 Normal Operation (Gl“lgil Cooling Fan 2 Unit)
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= o =\
HUIAAMIAUTUMS
ﬁwmmm%ﬁauqmﬁgﬁmm Supply and Return 181¢ Flow Rate U84 Cooling Water Tuag
Ao ~ a A ) o a A a d? 1
N5 Shutdown 1JABUINTANITHAN WOUIMIATUIN Heat Removal 9344 Mnaau lugianan
A4nNa1INUN1S Run Cooling Fan 2 Unit 11a2$11n15A539a@0 1A Heat Duty Design Y99 Unit 184
a tﬂ' ] d’ 9 o (% =) = [ 1 o d' a d?} a ] d‘d
Aun3ed0g tie led msunlTouMeunuaAI1AIUIn Heat Removal NAAUNITITUYINTMS
Shutdown 1/AgUINTANITHAA 1WO9I1 N5 Run Cooling Fan 1 Unit 1iigaWe#i9g Remove Heat
. Ao A & gy A v & oy o !
Y93 Unit NfuauaToeenglanio 1 4301910015810 Heat Removal U749 Shutdown
A a Y A v 9 J . . Aw a A 1 g
nlagunsamsnaa udaiianlitfosnin Heat Duty Design 999 Unit NEuAUIAT030g NAZLAAS
Y < ' ~ 3 A A A a 1 dy
1% u1 M5 Run Cooling Fan 183 1 Unit NIWEINDNICTIU1TD Remove Heat NNAINTIUY
¥ & 09.1’ Aa A a 3 . Y
14 Feao linng ATaNTNT Shutdown 1lasuinsanskaa Naza1w1501YA Cooling Fan 191 1

Unit Tag'ludanansznuny Process taziinlaanislewdsanu Ivdnielu Plant 18

Cooling Water Return Temp.

Average 30.46 "C

, Shutdown 1agunsaniswan
Cooling Water Supply

Y s .
Temp. Average 28.02 °C o ¥ Cooling Fan 1 Unit

A

o At average 2 C

® (Cooling Water Flow Rate Average 5,600 m’/hr

Unit 700, 800:

Y

Heat Duty Design = 12,709,850 kcal/hr

31 5.5 Block Diagram 14534 Shutdown 1/agiunsaniswan (1% Cooling Fan 1 Unit)
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° v o
3§n1smmmwamsauinywmam

1

2)

HANNIINITU

iioannupuIHAATaT Taomasaz 979 Shutdown l3sunIamanda 1 aseidou i
19 Heat Load 71811 Process anaq §a1{1azam1sanga Cooling Fan ‘I 1 Unit udinadi 1
@1130%gA Cooling Fan 74 3 Unit 18 15109910 921119 Unit ﬁé‘fﬂgﬁum?magj Fuiuns
1gA Cooling Fan 1 Unit Tu34 Shutdown waswinsamswan vzdaeaamsldndsnm
"I,W‘ﬁﬂu Plant 11@31}

11224 Shutdown 1asuinsanisnas 12 1919a1l53391 16 hrs

Tu 1 Yemnsonga Cooling Fan 1 Unit Idmasszanal 192 hrs/year

312 1ud Iy Heat Removal ¥4 Plant

Yov1iu vz lims e Cooling Water Flow rate Average = 8,200 m’/hr Ar average = 6.67 'C

Q

Y
[

#9171 114979 Normal Operation 921 Heat Removal= m x Cpx AT = 8,200 x 6.67 x 1,000 =
54,694,000 keal/hr (Cp,water = 1 kcal/kg C, 1 m’=1000 kg)

910 Heat Duty Design 4049 Unit 1lAtA30408921 Heat Duty = 12,709,850 keal/hr

11929 Shutdown 1asuNTAMIHER 928 Heat Duty RWIzNaIUTIIGATo @z dIULEn
(4]

Ny

Tus290UN5 Shutdown 1WAsHINTANISHAR 89N151AU Cooling Water Pump a1uiln@

v A

[ 9
133'18%n3515V Cooling Water Flow rate 91111414 Plant #93iua3in151% Flow Rate 11
1Py Aomasszana 8,200 m'/hr
9103 9 Trend ¥04 AT fAruunIug19iitinis Shutdown 1ldownsamsnan Falininge

Cooling Fan 1 Unit wunil Ar average =2 'C !,Lﬁﬂ\i@l”lllgﬂ 5.6

40

=5

=0 T4

25

|
l
& 20 i +Sup+ﬂ\ytemp. —=— Return temp ——dT '7
|
[

Y 3 Shutdown Wagumsa

\ /
5 T Y,
“\‘;;j/ mandn ad AT Average 2

31] 5.6 Temperature Trend Y9338V Cooling Tower !ﬁﬂ"ﬂﬂﬁﬂﬁ‘ﬁgﬂ Cooling Fan 1 Unit
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NAUNIT; q=mxCpx Ar (Cp,water = 1 kcal/kg C) A91U 9201130 Remove Heat &
= 8,200 x 2 x 1,000 = 16,400,000 kcal/hr #39¢ W31 Heat Removal 1911 18%A 110071 Heat
Duty Design 493 Unit 700 ttag 800 (12,709,850 kcal/hr ) Fauaaal¥iiind1 A3 Run

Cooling Fan 1 Unit 114529 Shutdown 11/agunsan1snan ileawenen1s Remove Heat Duty

v 9
Foyamivayulunisfiuia Heat Removal fitinduu Plant

Y A =Y Aq ¥ . . . =2 d? T
1NUDY AN Record 14 Process agWuMNF19N 1% Cooling Fan 1 Unit ttag 2 Unit ¥99UDY

o ' ' A = . A a 1 = '
AU luuaazi@ouil Production Plan Tumsulasunsaniswanedials G]Ni]"lﬂ?jﬂ 5.7 NUN

nﬂﬂi’gwmmmﬁmzﬁ Ar (Return Temp.- Supply Temp.) TsitAuan Design (Design At =10

°C) Taglus19nin15 Shutdown 11/asuINTANITHAR (ATINLUCooling Fan Running 1 Unit) 921

a1 Ar average sz 2°C (Gﬁamﬂmiﬁm’;mﬁ'muu; At =2 °C 211150 Remove Heat Y94

. d'g) a d' Y A 1 9 [ 3 [] d'd d‘
Unit 1/1@mamumiaq"lmwsmwamammmqms) aaiuluyraninig Shutdown t1@sunsans

AR 92 AWI501YA Cooling Fan Ié 1 Unit 139100 lidanannsznuny Process

40 v Ay Y\ N

“c

‘ ‘1

20 | !
‘ —— I45upp|y temp. | —=— Return temp. I‘ ——dT

1

/

F24 Shutdown WlAaunga I‘.I I

\ | menda 2= AT Average 2 | | /

31 5.7 Temperature Trend Y2952UY Cooling Tower TusouNMNNM3 S/D 1fagiunsa
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M1379 5.3 MIAIUHAT2HIANGINUNINTANTHEA Cooling Fan 1 Unit

124

. ' [
{, Normal Operation: Run Cooling Fan 1 )
Tigly | RavdOuputPower | RawdComt | RawiWomrindV. | PR2Fll | EEARA | ProentComme(d) | Promt S50 | Prosst K, | opustingtine | opetiiy it i
Liad Liad tine
(i) (4 (1) (Momiteig) | (Mintng) | (4] idy | inimeth | fhy | onth
MR m H gl 15 iy I I I i il I I
(AR m H fi00 15 Sy i 1T [ 14741500 H il
EYURL) AT
LT m H fi00 1 sy i 1T [ 14341500 M il
EAURH) AR
NN
oy . oo . 4 w VIS-'l a4 0
4. Shutdov Transtion: Run CoolingFan 160, @14 Cooling Fan oA 303150 rn A5 6
s
Tigky [ Rated OutptPower | PavdComnt | Ratedfopnnd V. | PE.2Full | EE&tFll Praant Cumant() | Prosent KW, | Bt 9, | opecingtine | oemtng % i
Liad Load tine
(i) ] (1) (Muiteig) | (Moriving) | (Ct) inlly | o/ | Jdy 1 tunth
] ] M gl 13 s I [ i H ] I
(WESHE m i i1 183 $430% il 197 [ 1434158 ol Tid
4898 LLedd
(e ] M gl 135 s il 17| 1i34i8m H ]
LACRER IV
15 4455
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agiwanmsiszndanasanu

® %gAN3 Run Cooling Fan 1 Unit1§11152417319 Shutdown 11/euinsan1swaa 16 hrs 9
annsolsendandeanu’ld  =278,518.9-275,424.25 = 3,094.65 kWh/month

e i3 Shutdown 1WasunsanIsWan 12 Assded szasaduamnanmalsznia
nwaau 1dae = 12 x 3,094.65 = 37,135.85 kWh/year
Aaisumitemsysyvdailu ktoe / year
waaa i 234,714.24 kwn Aaieuilunamsisenéa 0.02 koe/ year
Fahundaadliih 37,135.85 kWh aaieuduwanmsdszvida 0.00316 ktoe /
year
US1na CO, flanasdel) = (37,135.85 x 0.58) / 1000 = 21.53 Tons/Year

o i 2.61 Baht/ kwh (e il unasvess Wil 2554 fsuainlsdinfhves
nguls991u) Favhzannsadsznianuld - 37,135x 2.61 = 96,922.35 1/l

I a 1Y = a
L4 nJmJmsm'ﬁnllmammsamumqmmu

Yola UYL

=t £ Y . A A =
®  WINUANNADING 1% Design Flow Rate n30UM31/asunilad Flow rate ¥09
. A @ o w a A A o 7 9
Cooling Tower L“Wf)ﬁf)\?5‘UfﬂiellEﬂfJﬂWfNﬂ?ﬁWﬁ@ﬁi@LWﬂ?ﬂQﬂﬁ%ﬁﬂﬂiﬂ‘] A
9 9

NNV AUVDINTAVHUNIATAITHONAST

L4 msﬁ1ﬂ1sﬁmimwmmmmzﬁmammwmﬂ%ﬁmﬁqﬂszﬂﬂu
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3) 1ATNINITaA Blending Time Wanaaain

anilunuazifyrmneuluilys

TMUN

D
o

A < a Ao I s A
mmmmmwmﬁ@ﬂmﬂymzzﬂumsﬂszﬂau maqms"laimmsmuw

Turanauana A UGz HaAee NI TUANHALY0IANNAINITVDINT Inafiguuglge 39

D.

o Q VY A . < A v o A o g ya & A A o
m“l‘tmmummﬁu (Blending) memﬁ@mmmmumamﬂwumwmﬂumammﬂuummm
o o A 9 v A I Ay = v A 1 1 <3 A
Tﬂﬂﬂﬁ]ﬁ]EJ‘VI1‘511&ﬂT:W]ﬂﬁLlﬂ’J”IEJ!ﬂu!u@mﬂjﬂUﬂ@ 1 MFR (Melt Flow Rate) ’EJ?JNlliﬂﬁ”lllllli’)
a o a [l 4 o 1 < a oy 1
ﬂi%ﬂ31!ﬂ15Wa@]‘V]1ﬂ1§Wa@lligljﬂﬂ1\ﬁ1ﬂ§ui]$7]”lzlﬁ(ﬂ”l MFR m@ﬂlﬂﬂWﬂWﬁﬁﬂﬁ%’Nnﬂ”mN"] ﬁ

1 Y A 1 Y 9 A AAw A [ Qs: 19 [ 3 < a
mmmumamﬂﬂan"l,ﬂ:n"lﬂwawammaﬂymzmuauﬂummmu ANUUMTNTUINANAITAN

=

Y 1 1 1
Tunsdifite lifianwsuilu Fudlumsgadoar lufuasesinsildlunszurumsuaz Toma

lumswan

- Exaquantum Explorer - [GR4062. pxd]
ﬁFile Wiew Play Tools Window Help
e &
WrAKE | [REPELET

e [
[FRANSFERE| [ AuTGl

7 stant

31 5.8 43M1591191% (Flow Chart Diagram) M3 Blending sfiawana@n
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w d‘ U
ANHUZIATOIING
v
Blending System U32nouA18 Silo ¥1411uA 4 Silo A® TK-451A, TK-451B, TK-451C 1@y
v
TK-451D 1311050539101 450 AUaAD 1 Silo A1e1u Silo 119 4 UnedMTUMIHAN Silo B
9 vio lao 1% Blower $1U2U 2 ¥AAD C-453A 1ag C-453B 52UVNNT 19521V Blending Pellet
Transfer Blowing 1aodl gilnsal 1W#uilu Motor 2 Ea. Wi 220 kW/Ea, 6600 V. 1lsz@nsan
Full Load 95.2 %, Power Factor (Full load) = 83% Rated current 22 A.
anbazmImauiegiiv
FENINMIHAVIZRINGIAY Blower 19 2 %A #289A51M35018Toud 100 duaoda Tug Tag
neru luons1 450 AU 4 52 Tug
HUIAAUAZIUND UM IAUUUNS
] 1 v Y v
13 Blending Y04 Product 1 Silo e 1¥iiana1adniia Silo anuihuiledediu daiy
a wa < a Aq . Y Y [ P
winlunszuaumsnanannsonuguautiavoudianarganildalu sio 1% Indinesiulane
111508115 Blending 16

L4
v A

M3 uiumMslumsiiaIsanan Blending Time Usznaudladoyasosdy 3 #ive Al

A <]

< 9 ] Aa A a ¢ A o v A 9
1. MIAVFoYasIMINAANUT LA IR oI lunsdadulamenudeya
MFR 910@20813 81984111104 Lab (100% Blending)
a { < 1 1
TagN915919 109030 MFR AtnuLenigas Silo 1uuAaZIN5AIN Stabilizer Control Sheet

HAAITYARIANTIN 5.4

M504 5.4 deya MFR masienudaz Silo 1azmssnummeanansan

Blending Time
N34 AnEY MFR Standard Deviation (SD)
HJ1100 18.5 0.11255
HJ2200 4.7 0.07162
HS5005 0.47 0.00946
HB5500 041 0.01147
HB6600 0.68 0.00885
HF7007 0.049 0.00068

WUWIHE - Standard Deviation Av ANTEULUNIATIU



128

2. Foyavndwnzihved Licenser
“Blending operation is carried out in principle only when product pellets whose MFR differs
greatly from a specified one. Except the case of large variation of MFR as aforesaid, products
pellets are packed without blending operation. However, at least 10 % pellets (approx. 50 ton)

in the silo shall be blended before transferred to bagging unit.”
] Aaaa 4 Y] 4
3. “ri‘ﬁﬂﬂﬁﬂNﬁﬂ@]’JLﬂ31$Wuﬁ$ﬁ§ﬂ‘ﬁaﬂLﬂle"l’lﬂTﬁ Blending

Internal Quality Control (ISO8258 Shewhart Control Chart)

Shewhart Control Chart
0.05150
0.05100 - == Upper limit(3SD)
0.05050 +
0.05000 -+ == Upper warning limit(2SD)
0.04950 +
=
z 0.04900 - Mean
0.04850 -
0.04800 - Lower warning limit(2SD)
0.04750 -
0.04700 + | ower limit(3SD)
0.04650 T T T T T T T
0 2 4 6 8 10 12 14 16
No. Data

3 o (v d
317 5.9 MsdananinaMinIsan Blending Time

y ) v a v <3 a {
11011 ANINAAT YD Shewhart Control Chart M1W913811 HINA1 MFR Yeaiianaiaani

1 { 1 I 13 A A wa A J
Talu silodisauy 11nn1 28D wdlumsdeulnanaraanizuliguauiadeuuy vina

< a {q 1 . { 1 ' wa A
MFR voutianaraanilalu Silo thewwu 110N 38D udasnnaauiaeununda
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4. ﬁ@ﬂmmﬁmsaﬂ Blending Time A4011314 5.5

M314 5.5 INAUHNTaA Blending Time

Blending
SDw HJ1100 | HJ2200 | HS5005 | HB5500 | HB6600 | HF7007
Time (hr.)
<iSD 0.11255 | 0.07162 | 0.00946 | 0.01147 | 0.00885 | 0.00068 1
1SD< SDw
0.16882 | 0.10740 | 0.01420 | 0.01721 | 0.01328 | 0.00102 2
<1.5SD
1.5SD < SDw
0.22509 | 0.14320 | 0.01893 | 0.02295 | 0.01770 | 0.00136 3
<2SD
SDw > 2SD 4

= 1 a o o ] a da oy o1
SDw %ga mmmwuumsgmiﬂﬂumuneum MFR 210anaaannianiug Silo

mamadumunamsisenianaaay
sruulimsldseuy Blending Pellet Transfer Blowing Taoll Qﬂﬂiﬂﬂﬂﬂnﬂu Motor 2 EA.
WA 220 KW/EA., 6600 Volt 1/528N50 1M Full Load 95.2 %, Power Factor (Full load) = 83%
Rated current 22 A.
1) Sowams@wnieddamy
® 115 Blending 92711015 Blending sz 11 4 #Tuunts Taofimadunomos 2 Ea.
® 115 Blending 92711 Blending U518 2 a%a/%u
® Power Factor ﬁzUUVlWﬂ1%m$ﬁﬁﬂ1iBlending 0.95
® 152 aAnTMnvne Blending Uszunat 69 %
o il kw 18szanar 110 kW / Ea.
2) thringmsidszrdanainy
® fia M3 Blending TaoiAuueIneHa A 1Az B 1AZaANAIMS Blending 910 4 421114

2 $2 709

o zansamuarnamslszrdandsnu i 1ddin131an 5.6



A3 5.6 HAMIMUIUMIUserHdandsnuuInINsan Blending Time

Usendangeau Il
@masanu lidundsves
KWh/Day iy 1IN
T59UnTAANYY =
2.61Bht/kWh)

2x(220x4)
Blending 4 HOUR 1760 x 2.61 4,593.60

= 1760 kWh

2x(220x2)
Blending 2 HOUR 880 x 2.61 2,296.80

= 880 kWh

vzaammasau Talihn

o A
aAad / U AD

4,593.60 - 2,296.8 = 2,296.80

vzaammasau Talihn

A A
aAad / 1ADU A

2,296.80 x 30 = 68,904 LN

vzfanasnu liihnanas /il Ao

316,800 KkWh 130 0.0272 ktoe

i)

v
@

Ananasnu i nasas /3l foe

826,848 U

A

Y3nm COo, Naaadsiall = 183.744 Tons/Year

I ~ 1y ~
Lﬂummmsm"lmammiamu

VolaUdIUL :

° 3 9 Aa A 1 a ' a o s A I ¥
® mmsmwumgjaLmz‘nﬂamﬂgumimmazmiNammazmiﬂNa@mmmm@iw”lﬂwaﬁ;ﬂ

%ﬂl‘ﬂuW%@NﬁWﬁuﬂlLu’)ﬂN
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N

=\ =\ a 1 . £ A g . Y
L4 NLL‘HTV”Qﬂ’lﬁGUEJ'lEJWﬁ@W%Nﬂ'lﬁW%']ﬁflﬂulelﬂ1§ Blending nednoiu Likely Case 9 U

Y A [ [ A A d?
ulﬂWﬂﬁ@\iﬂ]jﬂjgﬁﬂ\iwa\j\ﬂuﬂlwumu

=1



131

4) @M 515038 NN Crude Hexane

aniunuazfymnenlsuily
Aq v a v o o
Hexane N1%14AT2UIMMINEA 811130 Recovery 1¥MITU Pure Hexane 1108011
a2 9 Y ' = 1 & = @ a [ IS
vyudoulFluszuuld udezll Hexane  dauvitiagapdeldunszuirumsnaa v i
. a @ IS 9 @ qszl =X 9 a o
Oligomer, Vapor Loss, aa'liiy Low Polymer Wudu A9IUI9A09UN155U Hexane 910N18UDN
< { 4 o v <
uunU'137 Make Up Hexane Tank t#o11131nawnu 141U Pure Hexane Tank tazl¥lu

nszurumskanee 11 Taeilagiiusy Crude Hexane 910 USHMAGUON

§ o < { o o
105U Crude Hexane WUNUN Make Up Hexane Tank AsuMNTILINLd U

KU

o I % o I
NISUIUNIINT Crude Hexane L“JJ‘L! Pure Hexane ‘§Qﬂ151/'|1 Crude Hexane Glﬁllﬂ‘u Pure Hexane

[

9 ' [ I 1
TugasniugdIUNsZUIUNITAAULEN A Hexane Stripping ¥9111A1ANY Y04 Hexane

Stripping A9 118N Low Polymer 891911 Hexane LALLB9917 Crude Hexane NSUN1INNBUBN

9 9 4 v v
1Wu' 3% Low Polymer Uuilounazlinaauiiaassaiu Spec A91iuio1i1 Crude Hexane 11001

= @

A .. 0o q Yy 1o &
1eA Hexane Stripping 11 1¥dosgandenasav Iae lusuilu

U o

gﬂ 5.10 Storage Tank Hexane M¥lunszuaumswan
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51 5.1 nendunl¥lunszuIunsnay Hexane 191l Pure Hexane

Mother Make Up ure Hexane
Liquor Hexane Tank - -
From # 300 Tank
1
Water & :Caustic
- =l
1
N T |
Hexane Hexane Stripper Hexane
Washin [~ ¥ Stripper Receiver [P Dehydrator
g (T-703) (T-704)
1 1
v v
Waste Low P Hexane
Water Polymer Pump « -
System Treatment
:
v
To
Hexane

g‘lJ 5.12 Block Diagram 391 Crude Hexane 154 Pure Hexane 35tm

A
ANITNIIVDI Licensor



v

HHINALAZVHADUMSAUHUNS

133

Y ) a 3 9 Ao (=) 4{9’
HAIVINNINITAUATICHINVUDYD Crude Hexane c1/‘|5‘1J11'|ul>113J Low polymer Jutlouua

ANIATTIUAINARIUA (AW Process Requirement Specification N31U91AN Vendor o4 13T

I s ~ o o P . Y o =2y
Low Polymer Lﬂumﬂﬂﬁgﬂﬂﬂ) TIWTONITUININAULYNN Hexane Strlpperllﬂ fariuvaeld

9
o

YU aeudunia ved Crude Hexane 910 Make up Hexane Tank 111979 Crude Hexane Tank

unuiae 910 Crude Hexane Tank 9290 Feed 191 Hexane Dehydrator enAULENTI 198NN

v

I o { . . 1
HexanetJunsaand 9111913 Hexane Stripper 1@A4 Block Diagram Hexane i1 1#isin1

U 5.13
Mother Make Up Pure Hexane [ _
Liquor Hexane Tank
From # 300 Tank
|
1
Water g. Caustic
|
' 8
Hexane Crude Hexane Stripper Hexane
Washin [~ ®| Hexane »  Stripper [~ ®| Receiver =P Dehydrator
g Feed (T-703) (T-704)
i i
1 |
| |
v A 4
Waste Water Low HP Hexane
System Polymer Pump -
Treatment
T
1
1
1
\d
To Hexane
User

gﬂ 5.13 Block Diagram 11301 Crude Hexane 114 Pure Hexane 35143
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e Joyan13nau Crude Hexane 3511 11a2M303539d01 Steam oz Wi ldlunsnay

1 o I @ A
HUVAUUZI Crude Hexane 1913J1 Pure Hexane ¥a9310131W3 Feed

o a a 9 A dgl d‘ A v Aad o
A1514 5.7 M358 Steam N GATPUETRITE VIR IATY Feed Hexane #195mM35USuI5nau

Hexane Feed (Ton/hr)
Steam 18 18.5 19 19.5 20
(Ton/hr)
2.290 2.390 2.500 2.650 2.790
2.650 2.678 2.706 2.734 2.760

a § A 4 o I
M3 5.8 ‘ﬂiiﬂmﬂizuﬁllWﬂWEN Motor ﬁawﬁummzm Crude Hexane “lﬁ'vﬂu Pure Hexane

Hexane Feed (Ton/hr)
ATTUE LW 18 18.5 19 19.5 20
(Amps)
R (Amps) 58.5 58.3 67.9 69.0 69.3
S (Amps) 61.3 61.4 62.1 68.3 72.0
T (Amps) 59.4 59.6 67.7 68.9 69.5
Average (Amps) 59.7 59.8 65.9 68.7 70.2

woma: nszud 1Wiues Motor @115 flu Equipment Tag. P-702 #a1%1un15e9 Crude

Hexane 117 Hexane Stripper
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o Joyail5ua Steam N11il0311N150A Crude Hexane 3% Inai (naaos)

3.5 8
(= 3 o] ’Q %B‘ N 0 10 8
B—K & 1 H—a
% N @ o N
g 25 N 1
P2 i
) .
g 1.5 L B AnaultiAu Feed
O »navLRu Feed
1 il —
t .
o - T
asen 1 afait 2 afeit 3 asein 4

v v

=

51 5.14 USanas Steam N H1HANATUUYDI T-704 HAUNN Feed ¥1T1 2 Tons

R IGEREALIAL
Aamld1elumslszndannnislfiiaess

Aq Y
A13714 5.9 51A1U09 Steam oA Nsznn 11159910

Utilities 3171 (Baht/ton)*
High Pressure Steam (HS) 795
Medium Pressure Steam (MS) 718
Low Pressure Steam (LS) 672

Note :
- oanm Wi = 2.61 Baht / kwh (voa1591unsdiAny)
- luseu 175 Plan 719530 Hexane Wanua 1,207.5 Tons 51910 Vendor (A3
Process Requirement Specification, Hexane ﬁg UNI1ANIE Vendor @03 135 Low
Polymer (1404152 N0 F1ua1NI0AEY Crude Hexane 33 1M1 4 Tag lidoarins

=S
fA39001VDN)
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M13195.10 agUmsldndenuamilsznndmSunisnau Crude Hexane 3511

Hexane Feed (Ton / hr) 18 20

Medium Pressure Steam (T-703) (Ton / hr) 2.290 2.790
Low Pressure Steam (T-704) (Ton / hr) 2.650 2.760
aszua Iihveq P-702, Average (3 Phase, Amps) 59.7 70.2

N1IAAAINAIITNAINIDUBAY T-703 71 E-703

Hexane Vapor

1213 °C

Hexane = 18 Ton/hr, Temp. 33°C (liquid) T-703 /ﬁdensate Water

1 120°C <wl Pressure Steam: 212 °C

3kg/em’G

o U @ v o d v
2100N4) Energy Balance: ﬂzﬁm”ﬁammmmwawmmm%’au"l?fmuﬂ’smmwuﬁﬂjmmuﬂi

1 A
f119°) AD

[th x Cp, (T,,~T,) +hyatsaturated | =M, x h, atsaturated

- Basis: AN1NM35 Feed Hexane 71 1 Ton / hr 9zna1enily Hexane Vapor foaly

NHINUL56,399.35 KJ 1130 456.4 MJ 2I0MIMUIN: LaAAIT18aB8an AU Tag

Y

2
Veryuaae 1

oS

Floyad
o 1A N1z Pure Hexane ﬁllilﬁ Low Polymer

o awpaduisaiee Idun AnugauieumnIzyes Hexane; Cp, = 167.58 kJ /
kmol K --> 1.9445 kJ / kg K ﬁqmwgﬁmﬁa 77°C (1INA151 A2 ¥03H 1T
Thermodynamics ﬁﬁlﬂuiﬂﬁl Yanus A. Cengel 1t62 Michael A. Boles), h,, at Saturated

(latent heat U949 Hexane 1 120 °C, 3 kg/cm2 G) = 68kcal / kg = 284.7 kl/kg (310

Enthalpy chart of Hexane U893 MCI (volume I, 8-27))
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® Hexane naneidu Vapor 71121.3°C, 3 kg / em’G 11199910 T-703 923 Low Polymer

A8 18z Hexane 32 11ifioaly T-703 39Aa Cp 1mM1¢ Liquid phase

Y
[

® AuUU: M, = 1,000 kg, Cp,, = 1.9445 kl/kg K, T, = 121.3°C, T, =33 °C, h,, at
saturated. = 284.7 kJ / kg
- unummlu Energy Balance; WaINUANUTOU = 1,000 (1.9445 x (121.3 —33) +284.7)
=456,399.35 KJ

Hexane 1 Ton #0913 NWa31U MS =456.4 MJ --- (Result 1)

aamnszualvihin P-702 dedl¥lunisae Hexane 11/# T-703

Hexane feed ({131 (20-18) = 2 Tons/hr P-702 1nszua ity (70.2-59.7) 10,54
Hexane feed 1 Ton/hr ‘ﬁu Equipment Tag. P-702 Tgnszualih 5254
P-702 /M3 Feed Hexane 7111010 TK-703 #3139 1,207.5 Tons
Aa maa i w) oty Equipment Tag. P-702 5940UU52@N5N1WY09 Pump &ait
e i = 1.732 x V x I x Power Factor x Efficiency
910 Technical Data Sheet Y99 ABB : motor #1/52@NF 1N 93 %, fn Power Factor 0.85
faaluvh = 1732 x 0.4 x 525 x 0.85 x 0.93 = 2.875 kW
Wﬂ‘lfu Hexane 1 Ton/hr Tadraa i 2.875 kW
Hexane 1 Ton Tanaaanululith 2.875 kWh
Hexane 1,207.5 Tons  1¥ndanuluih  2.875x1,207.5 = 3.471.56 kWh
- Fatuezdsanlifhdmsunisds Hexane 1 T-703 = 3,471.56 x 2.61

=9,060.77 Baht/year --—-(Result 2)

ﬁ Heat Exchanger E-703 (T-703) : ﬁﬂm‘ﬂ‘lﬂi] Steam aﬁsm Hexane 1 ton ‘ﬁ"lﬁallfmnﬂﬁﬁ 5.7

Hexane feed 133U (20-18) =2 Tons/hr 1% MS iUy (2.790 -2.290) = 0.5 Ton/hr

Hexane feed 1 Ton/hr 61519)'] MS 0.25Ton/hr

[V ]
v v A

- @9iuN T-703 17 imsl¥ MS Nariua = 0.25 x1,207.5 = 301.875 Tons/year

a

- Al = 301.875 Ton/year x 718 Baht/ton = 216,746 Baht/year - (Result 3)

1 T-704 Aaal¥218vU99 LS N¥N1 Heat Exchanger E-705

E4 v
=< a

doyaninna 1zl 5.14 Usum Ls AldNuaiua1nnsiiy Feed Y99 Hexane 2 Ton / hr

Y '
(HINMINADDI 4 ATY) LAAINARIAITIN 5.11
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A1514 5.11 HAN1INAADI Record MFINY LS Steam ALUNTINY Feed

v [
[

ATIN 1 2 3 4

Hexane (Ton/hr) 2 2 2 2

Low Pressure Steam: LS (E-705) (Ton/hr) 0.110 0.100 0.200 0.200

Hexane/LS 0.055 0.05 0.1 0.1

Hexane 1 Ton @041% LS = (0.055+0.05+0.1+0.1)/4 = 0.076 Ton

- QaThAN T-704 @a91% LS

0.076 x 1,207 = 91.77 Tons/year

91.77 x 672 Baht/Ton = 61,669 Baht/year --— (Result 4)
(LﬁaLLﬂﬂﬁ’]aaﬂ’ﬂ’m Hexane)

aziwanmsmuin

-~ 38U Crude Hexane 25t udelda1491e = (Result 2)+(Result 3)+(Result 4)

=9,060.77 + 216,746 + 61,669
= 287,475.77 Baht / year----(Result 5)
- P3089Y Crude Hexane 35113 1@am]¥9189191i00A = (Result 4) = 61,669 Baht / year
d' \ U a d' o Y
e dgAaMINDITANIS oINSty (Result 6)

- azilszndaml¥oenionay Hexane 35113 = (Result 5)-(Result 6)

=287,475.77 - 61,669 = 225,806.77 Baht / year

=18,817.23 Baht / month

AansurivemsUserigaily ktoe/year

- nnnaSinemdnuveutema nnuiougns)
0.02 ktoe / year = 234,714.24 kWh = 844,971.264 MJ
(91NA1TN A-4 Yean1ade Thermodynamics ‘ﬁ@&lﬂ?@ﬂ Yanus A. Cengel o Michael A.
Boles WaNNTUIUWIEVYDI Medium Pressure Steam (1,716 kPa, 212 °C) = 2.604 MJ/kg)
- 7-703 15im3 1% MS anua 301,875 Tons ARTUNENIU = 2,604 x
301,875=786,082.5 MJ
- WAIUIWNIZVDI Low Pressure Steam (402 kPa, 152 °C) = 2.567 MlJ/kg
- 70417 M54 LS fawwua 91.77 Tons Aadiumdaan = 2.567 x 91,770 = 235,573.6
MJ
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- ‘"q&u; AM5ASU Crude Hexane 1,207.5 Tons/year anisuidunamsilszvda nie
ktoe/year @ Qﬁl
1. P-702 l¥wasanulnvh 3,471.56 kwh il 0.000296 ktoe /year
2. T-703 1 1 iimslewdsanu  786,082.5 MJ Aatilu 0.0186 ktoe /year
3. T-704 17 Aimslanasany  235,573.6 MJ Aatdlu 0.00557 ktoe /year
~ M3n&u Crude Hexane 3510 Aanamslw&any = 0.000296+0.0186 + 0.00557
= 0.02447 ktoe/year
- M08 Crude Hexane3alnal Annams1naaan = 0.00557 ktoe/year
- Aailumanisilszndia iiendu Hexane 351wl = 0.02447 - 0.00557 = 0.0189 ktoe/year
- S Co, flanasdell = 127.46 Tons/Year
(1 MWh = CO, emission 0.58 Tons/Year, 1kWh = 3.6 MJ, 1 ktoe =11,628 MWh)

o fhnasmsithidesasnu

R (YGITE
A 1 1
o Jownnsaniaduaeuilfianundanunaz doa1s 1ae Training TRUGTAIL

a va

ad - d’ 091’ )
nIIsUIANUMunszuIuMsUTulasuduaounun T

L4 ﬂ’)iﬁ1ﬂﬁﬁﬁ]ﬁﬂﬂﬂ’Nllmll1$ﬁNﬂJfJQﬁﬂ?Wﬂﬁﬁl%}ﬂuﬁﬁﬁﬂi$ﬂ’e)‘U
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5) anasmsmsenalviaandenad Wi Product Warehouse

meaannugade liihiunumanvdemas

ansiunuazfymneuliuilys

wieutlasvihiiermsnulianaradn (Product Warehouse) vanetavgilnsal TR-2501
waz TR-2502 flgusieTnaadesniiitauas Tnaaildaudmmmiuuaai J&n
Air Condition @14 Low Voltage MCC. lii'ldoonuuulfinis Transfer Load 8 lula ﬁﬂfu
msldnuedTastie i1 2 1931 wifaideannugadeluunuminnoutas Tnedeya

wieuilas naasdmsne 5.12 sazamumseenuuyldaundasdagi 5.15 uag 5.16

M1314 5.12 Yoyantou/asnerns Product Warchouse

v

Tayandauilag TR2501 TR2502
(91N Specification) (WH.PD. 1) (WH.PD. 2)

KVA Rated 1600
HV. V SIDE 6.6kV.

LV.V SIDE 0.4 kV.

Vector group Dyn 5

Y

ayAA LOSS 619 9

core loss (design) 2.4 kKW

copper loss (design) 20 kW
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I 1
l 1 l 6.6 KV I
NC NC SWITCHGEAR
—_ — — _— e — e — — — — — —_— —
TR2501 TR2502
TRANSFORMER TRANSFORMER
1600 KVA 1600 KVA
l 1 MDB 400 V
\> , NC N\
NC V MANUALTRANSFER‘!WITHINTERLOCK '\
NO
P4
— - <L ooc—=o00c—ococ—o0oc—ooc—oocoo0oc—oo00c—o00coa (W= ooc—oo X
O VA ALV VIO VYOSV "GOV |/ =
g ‘
, 11/4, =
: LOAD DISTRIBUTION PRODUCT WAREHOUSE .
[
» -
: = .

51 5.16 naloui/asuaz MAIN DISTRIBUTION BOARD; amwifogiiu
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) o =)
1OAAMIAUTUMS
Y 1
#1599 Load 19auveaniionilasing 2 insoaudimiasandie Load Igauvdoutlaslas
4 [ oaj v & o . .
Tdnifoualas 11A509910 Load MIMuAvMIASINUATIUAY Switching nifonlasldaunn
A o o 9 A v B} Y A
wouszansnaanahgenuondas ihaswazgaorgldauniondawas lanaiios
M5UsErdanasau

1. MIasdalnan: annilagiiv naaadanisng 5.13 ag @139 5.14

M1319 5.13 M3asaada Tnaauazmsdua Tvaailegiuvesndontlas TR2501

P.F. V  |Power Cal. (kW)| kVA. ACTUAL

41.15 | 0.839 230 7.9407155 9.4645

38.9 0.783 230 7.005501 8.947

56.2 0.901 230 11.646326 12.926

NasINMINIID TR Mmadlnih 26.5925425 31.3375

M1519 5.14 M3asaada Tnaawaznmsmivim Inaailgiuvesndontlas TR2502

Power Cal.

TR2502 P.F. v (kW) kVA. ACTUAL

21.2 0.82 230 3.99832 4.876

18.9 0.79 230 3.43413 4.347

12.5 0.81 230 2.32875 2.875

NasINMINIITA Masinih 9.7612 12.098
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MDB 1 MDB 2

Hau Tanu
S1EVA 12 EVA.

51) 5.17 Main Distribution Board ttaginzesiamalulih edaansmiinesin)

2. wwamasuiumsanmnaa oy - dasndeutlaseenainszuy 1 w50 uay

the Tvaalusaunundonilasdn 1 nioaaziumi Switching N0 1 Aou

| l l 86KV | | I l sekv |
l NO NG SWITCHGEAR l ' NG NO SWITCHGEAR l
TRANSFORNER TRANSFORNER TRANSFORMER TRANSFORMER
1600 KVA 1600 KVA
MDB 400V MDB 400V
NO TANUAL TRANSFER, T INTERLOCK ne-\ NC WANUAL TRANSFER , WTH NTERLOCK No-\
Ne c
v v
. i == S P _
LOAD DISTRIBUTION PRODUCT WAREHOUSE LOAD DISTRIBUTION PRODUCT WAREHOUSE

31 5.18 SINGLE LINE DIAGRAM wsouiladlvh amwndalSudgamumnasms
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ACE MDE 1 | 1
a00 v ' ACE MDE TIE 400 V. |
FEED FRDM ACE MDE TIE 400 ¥, ACE MDE 2 400 ¥ oo st HORMALLY .
TRIGOL NORMALLY by 58 200 W CLOSE ACE MDE 2 400
HORMALLY CLOSE e FEED FROM FEED FROM
oFEn NORMALLY o e TR2E02
NORMALLY NORMALLY
CLDSE CLOSE o
OFEN

31 5.19 MDB ehmssdusmanzmsldnulumsvelvanraaiivanasms

o o d [
ABMIMUIUNAN IBYSNEWAINY
thalviaansenas TR2501 lilsrunulnaavisiauilas TR2502

@waniumsiserdandsnu /1)

IEmsmunasnasmsaarsieondadliihving 1,600 kva

Y

Yoyarlony

a01uh : § MDB nglouiag TR2501 a2 TR2502 81A13 Product Warchouse

v

NnaAnaa rideulas TR2501 =3 1,600 kVA

fnaa Iihgapdeluunuman (Core Loss) MY 24 kW

ias Inlihgapdeluvaain (Copper Loss) - 20 kW

Tnaaniald = 26.592 kw

Tnaaniald = 31.337 kVA
4 4

mnesunnnes = 0.85

nhaanae nafeuilas TR2502 = 1,600 kVA

fnaa Iihgapdeluunuman (Core Loss) = 24 kW

faslWihgadeluvaain (Copper Loss) = 20 kW

Tvaania'la = 9.7612 kW

Tnaaniald = 12.098 kVA
4 4

mnesunnnes = 0.80

52821781013 199U = 24 ¥ 199U



PIIUIUNINU
9
52821021015 15911

alfhmae woelssnunsaidnun)

noulSuilsa

M3z Tnaandouilas TR2501 (kVA load)

amanugydslunifoulas TR2501

145

365 JuAl
8,760 ¥ 19/l
2.61 1MN/kWh
26.592/0.85

31.3375 kKVA

Core Loss

Core loss rated x %31%01%

Y
Nurseuilag

24x24x365

21,024 KWh/

Copper Loss

Copper Loss rated x
(kVA load / kVArated)’
x ¥ Tua0e Tnanueaniio

uiag

ANUG AT

M3z Inaandonilas TR2502 (kVA load)

20x (31.3375/ 1,600)2x 24
x365

67.20 kWh/1l
21,024 + 67.20

21,091.2 kWh/1l
9.7611/0.8

12.098 kVA



manugydslunidoulas TR2502

146

Copper Loss

Copper Loss rated x (kVA
load / kVArated)’
x ¥ Tua0e Tnanueanio

alag

20 x (12.098 / 1,600)2 x 24 x

365

10.02 KkWh/AJ

na5uilsa : (enidnndenalas TR2501 via 1,600 kVA Tasiiinaaliswuiunde

111)as TR2502 vu1@ 1,600 kVA )

1152 1MansIW (Active Power)

M52 11aAsIu (Apparent Power)
J 4 [

LWTL?@?L!V\IﬂL@@ﬁﬁaﬂiﬁlliﬁaﬂ

1 = 9 T A A dg‘
manugdsluniouas TR2502 lvini Tvaaunuayy

26.592 +9.7612

36.36 kW

31.337 + 12.098

43.435 kVA

kW/kVA = 36.36/43.435

0.84

Copper Loss

Copper Loss rated x (kVA
load / kVArated)’
X $2Tu9918 Tvanuodrdio

uilag

wamsilszvidia

wasou lihhgodeanas

20 x (43.435/ 1,600)2 x 24 x

365

129.114 KkWh/AJ

21,091.2+ 10.02 — 129.114
20,972 KWh/a

0.0018 ktoe/1



U3ua1 Co, Nanaa

AaluRunsendala

a d a
NIFIUAINTHNINDIINY

Y
saanldaenanua

& 4 9
I2YTLINAUNUIVOIAY

Vola UL

12.16
20972 x 2.61

54,736

Tons/il

STRR LAY,

UM

=2}

9 =~ v o . 9 1 ~ I 1 = [N Y Aa
®  ABDIUNITIANULNY energized nouilag a1mmamﬁtﬂumﬂﬁmﬁw"luﬂaﬁlmﬂ@

NaﬂizﬂUﬁUﬂﬁ)ﬂLLﬂaﬂﬁﬁmiﬁQﬂ energized ATNLNY switching 1 AU

147

® WU switching NN 1 1HOUIZENTDMINS 0URUNT Shut down MsilAgunsansHan

UHINNNIVENBNA

&  HAINTMIAUNUNANUUIATNTIZA1NIT0ANEIND 11UTBITLAUUTIAUN
9 9 A (= = [} 9 @
M3l Tasudoulas 1a3ea lanumzaunse 1y uazdreuisnlsy

Y @ @ o o @
seAunsIauTael$y Tap Changer Tavzannsafiniuinasmsoysn

]

Jd  w

HNAWTU
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6) MATMIMITAAIFNUITZUUMAIA NS

v ' A Ay v v .
1. 3»”ﬂ5ﬂ15ﬁﬂﬂ15‘1"lﬂlﬁﬂﬂ"J"N‘lHWNTIT’i?)Q‘YiNi’)!“JﬁQ #1994 MCC 91713 Substation

anudwnuazdyrineuisuilse

TssnuilTasmiinsaignu luninu vewnmdoutadliih  deaMcc fiogluany
SuRareUvesthonanlinseonuuUsEUULAIa319 13 2 2995 D 2995 Emergency (1a2 Normal
Taeiin13uaie Load 13199302 50 % uannmsdrzranunluusnudinann an1izina 1l

Aa va o 09)1 1 A 9 1 09/’ a o o
M iaany asiuuasaiening lsnuegiiaesasszannuanusuily
4 v
YoyAITVUNAIAIN
Y
1. Woandou)aslvldh Tnevua 10 o, o Capacitor 159549 1 #o, Ho9 FM200 1 #o4
Yiaea Metal Halide 175 W 9112 23 11a0A, Ha0a Fluorescent 36 W 4 ¥iaoa
v ~ o ¥ 1 v ¥ .
2. #oaMCC Hnavua 1 o9 tusoonilurioiBattery Llag ¥09 Switchgear

1% via®a Fluorescent 36 W $1U2U 128 HA0A U350 64 1A

szuumIuANNIgiEln Tla ussadnsasnsanilas, FM200 szunALAaNsidle e uasadreasnsiauilas, FM200
l PHoto cell iia =iln 6pm.- l PHoto cell 3la ~iila 6pm.-
\‘_ 6am. \‘_ 6am.

1 f

—————— 1 —

waddneiaInsianlas wasddneiasusianias
a -l
29as9 1 2995912
A} Y
Tauln#isiadn Taulnvisiadna
waan Metal waan Metal
Halide 11 Halide 11
Tau Tau

vansanlaslnfi1l vas 14
2Tau /1 vas waz 299saz 1 Tau

Taaln#siadn Taulnifinda
e . 3 sFM200 LLELS
Fluores Fluores

cent 17ax cent 17ax
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51 5.20 damsmvaumsila-itla szuunasaneiresndenaslvivh; anwilagiiu

szuumIuaNnsille Un wasadneiasMCC

szuuAsuAnmsitle Un waeadnasiasMCC

\4_ .|. Un =i3ln Tne SW.luvaq

nasa3199asImMcece
al
2sas# 1

Tauln#ifsda

\1— —| n ~11n Tne SW.luwas

wa989199asMCC
al
2945 2

TaulnAfzda

NRAA
Fluores
cent 32%au

#asMCC i1
saadde

14 647au /1

232 o

NaaA
Fluores
cent 32%au

51 5.21 Aamsmapumsila-dlaszvurasansiives MCC ; amnilogiiy

moui3uilyq)

31 5.22 szvVNEeEINeres MCC nazesndlentaslvihiianiiorsan
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a g’/ o IS
HIAANAZTHAB UM IAUHUMS
v o o a [
Anpazdatudumasms laens Uallihuasaineiesndout/as ¥ Cap taztioa
FM200 13 12995 uazannzinan ludimsdauludes Mcc 1ita Switch meluries]d 1
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mIsminawalszrianasanu
walszniaild : 23,253 kWh/ year IMAU 0.002 ktoe / year
: 60,690 11N /1
YSnae CO, Hlanasnoll = 13.48 Tons/Year

@A undevesd) 2554v01591UNIAANYN = 2.61 Baht / kWh)

Ruaanu: 0 1IN
sTEZMAUNY: 0 year
Y

LG TCINIER

o =

) g 4 s A A YA Aa va
®  IANT AANINDITUIIA Lwamauﬁlummmﬂﬁuwmuﬂ“lumiﬂ;]mmu

HUIN N SVENBHA:
% =) o a = 1 [ qg/l a af
®  HAIINIMIAUUUNAMUNIATMTVIZE T 0ANEIRD IUMTUSUAUIaIMsTa — 1Wa
I 1 qa: a) ' I
TagdAnpianuiluly1d lunisaanaias @y danandlassuuuasaingn 6 pm. u
oaj A ' I 9 9
7 pm. UazAa AT UULAIEI199IA 6 am. (DU 5 pm. @ WNTRAANINT IFU 1A

o
90 2 ¥ 14

° v d
EmsnnamanmseySntwdsa:
1. sainsudasdoyarasa i sdanaoaliih vunadiaa Wi (wam) #ldaulu
vsnureandoulas vl uaz#os Motor Control Center (MCC)
o o Y o c?/‘
3. himsmurivasuvesnts g Tidmavue

4. lavdnmanndi da Ifweraadng 50 % udrdnamasinveinsdsendandaaanu

HEAAIHARTUIUAIAITN 5.15
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mounted

¥iia . .
P dwow |, . . kWh
21A13 aouUn 'ﬁﬁiﬂﬂvl‘ﬂ YA INANIIN . kWh NI -
Haon i /Al
h (W) . /3 /3
/W (aq)
(an)
transformer - Metal
Transformer yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
yard incoming 1 Proof = -
Blacket
mounted = -
transformer - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
incoming 2 Proof = -
Blacket
mounted = -
transformer - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
incoming 3 Proof = -
Blacket
mounted = -
transformer - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
incoming 4 Proof = -
Blacket
mounted = -
transformer - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
incoming 5 Proof = -
Blacket
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mounted

i . .
4 wou |, ¥ . kKWh
21,13 amui | vaeald | wvina Tasawm | kWh | hawm -
viaeq nau /1
ih W) 3 /il /5u
fe)T] (@9)
(an)
transformer - Metal
Transformer yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
yard incoming 6 Proof = -
Blacket
mounted = -
transformer - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
incoming 7 Proof o -
Blacket
mounted = -
transformer | - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
incoming 8 Proof = -
Blacket
mounted = -
transformer | - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
Wather
incoming 9 Proof = -
Blacket
mounted = -
transformer | - Metal
yard Halide 175 2 350 12 1,533.00 6 766.50
incoming Wather
10 Proof = -
Blacket
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21A13

a
anmun

¥Ha
vinoa lul

#h

o}

W)

U

riaon

BN,

M

kWh

BN,

M

(an)

KWh
/1 (am)

Cap.

Room

Cap.

Room

- Metal
Halide
Wather
Proof
Blacket

mounted

175

350

1,533.00

766.50

FM
200

FM
200

ROOM

- Metal
Halide
Wather
Proof
Blacket

mounted

175

350

12

1,533.00

766.50

Sustation

SWG.

room

Fluores-
cent
dustr

proof

36

92

3312

24

29,013.12

12

14,506.56

WasIN kWh Nanad / Year

23,253.42
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2. aamslfuasanalasmstalviuasanaunsavluiui 9135 Pelletizing

anuiusnuazifymneulsuily
TsanuilTasnlinsaifnymeluusinue1as Pelletizing Nogluanusuraseuvesrhy
HAATNT0aNUUUTZUULEIaI1913 2 1995 A0 2995 Emergency t1az Normal lagfin1siiie
Y 1 ) 1 a o 1 1 Aa Y
Load 132993502 50 % Tasdszinamannmsdismnunluninuaina1d uasadneniing 14
ll z a o & 9 o @ I 2
nuegiiaedrsazinnuaNududutazudnsznalunainariwesniinaila I ihuag
Y
aaPBanua

YoNa 53UV PELLETIZER BUILDING

1. 1¥viapa Metal Halide 175 W 74 iaoq

2. 16191) Na9aA Incandescent 60 W 6 Yiada

3. 16191) NaoaA Fluorescent 36 W 44 iaon

M3195.16 M3Va-)a 5zVVUEITTINBIAS Pelletizing an1nilagiy

29951698319 Normal wianaoalw | vwamadlih | wadisae Jegiiu
Lighting
Fluorescent 1la 24 ‘l‘;"l’ﬂll\i
Metal Halide fla 24 $2 T4
Metal Halide fla 24 $2 T4
Fluorescent
Metal Halide ila 24 $T4
Metal Halide fla 24 $2 T4
fla 24 $2 T4
Metal Halide fla 24 $2 T4
Fluorescent e 24 “I?’JTIN
Incandescent e 24 “I?’JTIN
Metal Halide ila 24 $ T4

saundraalundaau luihaed) = 66,782 kWh / Year
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299514699219 Emergency

Lighting

¥iiaviaoa

Fluorescent

Metal Halide

Metal Halide

Fluorescent

Metal Halide

Metal Halide

Metal Halide
Fluorescent

Incandescent

=
Metal Halide \\

vinasae i

2N
N\
N

wad1329 gy

e 24 ¥ T4

e 24 ¥4

e 24 %274

e 24 ¥ T4

e 24 ¥ w4

e 24 ¥4

e 24 ¥4
wa 24 %24

e 24 %174

e 24 ¥ T4

saundraadlundanuliiaed) = 63,702 kWh / Year

31 5.26 ammmslFnuuasadnesneIns Pelletizing amwifagiiu
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a o =\ d‘ U w
mRamsauiumselszndandeau

=2 v o & 9 4 ' a

Anvaziaiuiuwiasmslagnisdisreanudesms ihuasadnensnueins
Pelletizing 1w nagdagduvumstada’liinilaedla Swicch 7 Load Panel 1Amwizh
a Y o 3 a vAa 9 1 9 o
nasawdrsuiulumsugiaau szaunsoanTvaamslduasaiadda snmadisn

asorauanamslsulienmse 5.17

M3 5.17 M3tla-Ta szUDMAaI19He1T Pelletizing dn a5 ulgamumiains

19950aeae | wiavasa i VU WAT1329 MIAUHUMS
2393 Normal Aaallih Vogiiu ETITER
Lighting
LP06-01 Fluorescent 72 W. T 24 $2Tus | e (7.00- 17.00 )
Metal Halide 875 W. W24 59T0s | Acrhi 108279
LP06-02 Metal Halide 1400 W. T 24 $2Tus | e (7.00- 17.00 )
Fluorescent 216 W. Ay IO%L’JEN
LP06-03 Metal Halide 1050 W. Ta 24 ¥2Tua | 3@ (7.00- 17.00 1)
Aauihy 1092709
LP06-04 Metal Halide 700 W. Ta 24 ¥2Tua | e (7.00- 17.00 1)
fa 24 $9T0e | Acedlu 108279
LP06-05 Metal Halide 875 W. Ja 24 2Tus | denansetla’ld
Fluorescent 504 W. e 24 “f;lﬂuﬂ 129903
Incandescent 180 W. e 24 “f;lﬂuﬂ VENTILATION
LP06-06 Metal Halide 1225 W. Ta 24 ¥2Tua | e (7.00- 17.00 )
Aauihy 1042709

saundraadlundaanu lifhaetlnlsevuda’ld =22,129.95 kWh/ Year
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M3 5.17 M3tla-la szUDMaaI19NeIs Pelletizing dnmal5uljemuuaims (ao)

2suesaIn | ydavaoal | vunadaddiih [wadisie degiul  msdudiums
3993 Emergency IR NIEN
Lighting
LP06-31 Fluorescent 72 W. T 24 $2Tus | e (7.00- 17.00 1)
Metal Halide 875 W. W24 $9T0e | Aeuil 10420
LP06-32 Metal Halide 1400 W. Tl 24 2109 nzai2Tug
Fluorescent 216 W.
LP06-33 Metal Halide 1225 W. Fa 24 $2Tua | e (7.00- 17.00 1)
Al 10524
LP06-34 Metal Halide 875 W. Ta 24 $2Tua | e (7.00- 17.00 1)
fa 24 42Tus | Aeudhs 1082709
LP06-35 Metal Halide 700 W. Tl 24 2109 azai2Tug
Fluorescent 504 W. e 24 ‘f;’ﬂlli
Incandescent 180 W. e 24 ‘f;’ﬂlli
LP05-36 Metal Halide 1225 W. Ta 24 ¥2Tua | e (7.00- 17.00 1)
Aauil 109209

sudaadundsnuihaetnlsznda'ld = 41,872 kWh/ Year

mamsmIaMsUserganasny

Halsendan'ld : 64,001.95 kWh / year 38 0.005 ktoe/year

= 167,045 Baht / year

@ i undeves 15991412554 = 2.61 Baht / kWh )

aalSuamsl¥ co, =37.12 Tons /year

52OZAAUNU:

RUAINU:

0 year

0 UM
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UHINNINIVEBNG :

I a 091’ o o {

- dnwianuiuly 18 1uns1a2995 Emergency fiaviua Taedaniuwy n1séheTaun
o (% 9 A a

$uilu 742995 Emergency 115201112995 Normal udaaunsaiia@uinasnis lag

Y
m3stla T uaea 19 2995Emergency lananua

FEmsAnnawmamseySnEndIny ;
1. dahnsnuaasdoyanaca lilih yiavaoa Wi vura ware AlFauluusnueins
Pelletizing

o o Y 091}
2. Tnﬂ15ﬂ1u3mW1Na53%%@\1‘?]131%1/‘1@1\1\111![11/\'%TVN‘WlJﬂ
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AT 5.18 aqﬂmiﬁm:}m (7995 NORMAL LIGHTING) 91013 Pelletizing

B, B,
g 4 - L o ¢ . kW .
P Tun / vHia 3w | Yaa | Hau kWh
2905 - a h . -
3w viaen vl viaem | s u . /9 /1 (an)
W) . /1
/U (an)
-METAL
HALIDE 175 5 875 24 | 7665 10 3,193.75
WATHERPR
OOF
PIPE
LP06-01 | ¥uara/ | PENDANT
111 OFF | EXTRUD | MOUNTED
CB ER 630.
- Fluorescent 36 2 72 24 72 10 262.80
WATHERPR
OOF
celling
MOUNTED
- METAL 1226
HALIDE 175 8 1400 | 24 4 10 5,110.00
INCREASE
D SAFETY
suaog, | CELLING
LP06-02
7-406 , Z- MOUNTED
OFF CB
428 1892
- Fluorescent 36 6 216 24 .16 10 788.40
INCREASE
D SAFETY
celling
MOUNTED
Fuaa / -METAL 175 6 1050 | 24 | 9198 10 3,832.50
LP06-03
Y EXTRUD HALIDE
14 OFF
ER WATHER
CB
PROOF
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M13719 5.18 @3N IAIUIY (2995 NORMAL LIGHTING) 81A13 Pelletizing (419)

N, y.
g 4 - L o ¢ . kW .
2 Fuh / ¥Ha e | Jad | v M KWh
29951 - a h . .
3w viaen vl viaem | s u . /9 /1 (an)
W) . /1
/A (@)
FUADI /
- METAL
7-444 | 7- 1073
HALIDE
LP06-04 405, 175 7 1225 | 24 1 10 4,471.25
INCREASE
D SAFETY
) CELLING
#1u OFF D-406
MOUNTED
CB
FUI / - METAL
TK462 , HALIDE
TKTK- | INCREASE 1073
LP06-06 403 D SAFETY 175 1225 24 1 10 4,471.25
CELLING
MOUNTED
Total 22,129.95
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a
WITN

ce

/ U310

=2
=h.

U

yHaviaonlWih

UYHIA

W)

U

iaon

BH.

i

kwh

BH.

i

(an)

kwh

/7 (aq)

LP06-31
Y
ARtV

OFF CB

Fuaa/

EXTRUDER

- METAL
HALIDE
WATHERPROOF
PIPE PENDANT
MOUNTED

175

875

24

7665

10

3,193.75

- Fluorescent
WATHERPROOF
celling

MOUNTED

36

72

24

630.72

10

262.80

LP06-33
Y
ARtV

OFF CB

Fuaa/

EXTRUDER

- METAL
HALIDE
WATHERPROOF
PIPE PENDANT
MOUNTED

175

1225

24

10731

10

4,471.25

LP06-34
Y
ARtV

OFF CB

FUd0 / Z-

444 | 7-405,

D-406

- METAL
HALIDE
INCREASED
SAFETY
CELLING
MOUNTED

175

875

24

7665

10

3,193.75

LP06-36

Fuam /
TK462 ,
TKTK-403

- METAL
HALIDE
INCREASED
SAFETY
CELLING
MOUNTED

175

1225

24

10731

10

4,471.25

15,592.80
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M3 5.20 7UMIAIUIN (3995 EMERGENCY LP-32, 35 1@ 24 2 119) 81015 Pelletizing

U

Y.

kWh

Y.

kWh

N

)
=h.

=

=
=19
~~

)
VLI

yilaviaoa v

#h

YU H

aA(W) [ viaen

Sa

33U

maw | 7/

(=2

mau

(an)

24

/1

(an)

12,264.0

LPO6-

32

OFF
CB

FUd09/ Z-
406

, Z-428

- METAL
HALIDE

INCREASED

SAFETY

CELLING
MOUNTED

175

1400

24

12,264

18,92.1

- Fluorescent
INCREASED
SAFETY
celling

MOUNTED

36

216

700

24

24

24

6,132 24

1,892.16

6,132.00

El
LPO6- | Mndu +1eq

Control

EXTRUDE

35

OFF

CB R

- METAL

INCREASED

HALIDE

SAFETY
CELLING

175

4,415.0

- Fluorescent

MOUNTED

INCREASED
SAFETY
celling

MOUNTED

36

504 24

4,415.04

INCANDESCEN

T 60

WATHER
PROOF

celling

180 24

1,576.8

MOUNTED

24

1,576.80

26,280.0

Total
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UM sUszrdandsnuninauslude 52 lmsduiuvauazidneninns

L HIANAINUAINAITI 5.21

M319 5.21 agilAnenmmssgndandinuannmsauivinasns

WINTNT AnonInng finanmnsdsevda AReAINAIY
Usendangeau senda WA M3an

WAL kwhal | MiAl | kwoedl | €O, Aol
wm /1) (Tons/1))

1)3JWI‘iﬂTiaﬂ$§;jﬁ Inverter ¥ | 14,908,320 | 5,712,000 - 0.49 3,312.96

ﬁhf&ﬁﬂﬁﬂ% (Cooling

Tower)

2) MIATNTNTHEYA Cooling 96,922.35 37,135.85 - 0.003 21.53

Fan 1 Unit Tug29fifing

Shutdown Lﬂéﬂu Grade Lﬁﬂ

Waean

3) 1IMIN150A BLENDING 826,848 316,800 - 0.027 183.744

TIME dananaan

4) 1asmMImslsuasms 225,806.77 | 3,471.56 | 786,082 | 0.019 127.46

ﬂé’u Crude Hexane

5)1asmsmsénelvian 54,736 20,972 - 0.002 12.16

wsfoutlasii Product

Warchouse s ufuiioan

mmqaﬂuﬁmﬁmmmmu

Man

6) asmsmsaaldauseuy 227,735 87,254.90 - 0.007 50.60

HAEIN

swsnamwlumsisenda | 16,340,368 | 6,177,634 | 786,082 | 0.548 | 3,708.45

WA
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5.4 mafSeugumadszRiudnemnilssrdanasny

I [ { A [ [ [ [~ [
MNNINTNITUTLHIANAINUNAANAANININNITUTLHIANAIIIUAITI 521 LUAUN

[ { [ A’f o a 1 Y a 3|
wasnu Iihndsendaldaasanatldrduiinuasmsmaitl Av 6,177,634 kWh 3o aaily

v
o % a I~

514,802 kWh/Month UaZWEIIUANUToUAADANIIIAD 786,082 MJ WIoAATIY 65,506 MJ /
dl =l = % [ % o % dy [
Month 1WorlSsueunaveadnen1nmslsendandsnuausoimwansiszvdail 15
[ 1 A 9 [ a) = AR =) Y o 1
aanasnu luuaazi@ouveans lsnasau I1ssauil lasminsaldnyill 2553 uarsiuiamial
SEC lunsdinfimsduivinasmsdszndandsau Faaasnavesnsisouiioudoyas
I o 4 { [ o a [
M54 5.22 uazanuduusuuueynsunamslasuulasvesmslsndsuiuranan aa

51 5.27 wazAanuduiusuDDNsZIeR Ve SEC Aumandna dagl 5.28

M54 5.22 wamanfFeuiieudeyams ldndenulsz$id 2553

Product | TOTAL Energy, SEC
Month
(Ton) GJ (2553) (2553)
Jan-10 | 18,317 31,848 1.74
Feb-10 362 6,523
Mar-10 | 31,429 44,432 1.41
Apr-10 | 22,345 37,226 n | 1.67
May-
11,989 21,874 1.82
10
Jun-10 | 21,449 35,427 1.65
Jul-10 | 22,512 36,843 1.64
Aug-10 | 36,611 47,683
Sep-10 | 37,650 46,827 1.24
Oct-10 | 8,800 19,686 2.24
Nov-10 | 17,267 27,513 1.59
Dec-10 | 25,258 37,601 1.49
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y = 1.0866x + 9791.9
R2 =0.9625

y = 1.0866x + 7873.1
R2 = 0.9625

¢ TOTAL Energy (2553) (GJ)
B TOTAL Energy (Reduction E.Save) (GJ)

©SEC 2553
BSEC E.Save

y =219.46x "4

RE=0.9/52

v v d o (Y]
E‘IJ 5.28 ANNANNHEUVUNILI8AIVEY SEC NUNANEN

mﬂNaLﬂ’%ﬂuL‘ﬁmyiTayams‘lﬁwé’omumumsnﬁ 522 LEGIALRAKIN D1HN1IALT
mmms'ﬂs:vsEj’ﬂwé’ommzﬁﬂﬁmﬂ%ﬂixmumﬂummﬁ@a@ammgﬂﬁ 527 waziila
81989 SEC #M3UNToUTZRNTAINANT MW A I AL AW I T ENT AW T L TWRII%

a & A ' P P @ [
LWNYBLUBIIINAT SEC a@mmugﬂﬂ 5.28 ﬁ?ﬂNﬂﬂ’]SLﬂ%ﬁlUL‘YlEl‘iJ“llﬂﬂﬁlﬂVL@@dGn‘i’]d 5.23
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M3 5.23 agwanlSeuifisumsanasvesnis ldndsnuas SEC minnasmsilsznda

WA
TOTAL
TOTAL Energy, GJ 313 SEC SEC SEC
Month Energy, GJ .
(Reduction E.Save) | Wad91u | (2553) | (E.Save) | a@aN
(2553)
% %

Jan-10 31,848 29,929.21 6.02% 1.74 1.63 6.32%
Feb-10 6,523 4,604.21 29.42% | 18.02 | 1272 |2941%
Mar-10 44,432 42,513.21 4.32% 1.41 1.35 4.26%
Apr-10 37,226 35,307.21 5.15% | 1.67 1.58 | 9:39%
May-10 21,874 19.955.21 8.77% 1.82 1.66 8.79%
Jun-10 35,427 33,508.21 5.42% 1.65 1.56 5.45%
Jul-10 36,843 34,924.21 5.21% 1.64 1.55 5.49%
Aug-10 47,683 45,764.21 4.02% | 1.30 125 | 3:85%
Sep-10 46,827 44.908.21 4.10% 1.24 1.19 4.03%
Oct-10 19,686 17,767.21 9.75% 2.24 2.02 9.82%
Nov-10 27,513 25,594.21 6.97% 1.59 1.48 6.92%
Dec-10 37,601 35,682.21 5.10% 1.49 1.41 5.37%

ANNDY % N15AAAY 7.85% 7.92%

Y < ' Y o A o Y o Y Y o
91NN1519 5.23 llﬁﬂ\jiﬁlﬁ“j']ﬂ’lﬂ’lluum']@ﬁﬂ’lﬁﬂigﬁﬂﬂwaﬁ\j']uéﬂgcﬂ11Wﬂ151%wa\3\31u

v v ' Y
ANAAUNAN 7.85% VuUz@eInulTzaNsnnmMs ldnasnulunszuiumnaasziiuIuINa

SEC Nanadlaamay 7.92% ﬁuwmﬂﬁqmﬂﬁm13mﬁmﬁummmﬁﬂﬁzﬂﬁﬂwﬁwm"lﬁuaz

Y 9 [ [ ~ dg’ 9 [ = a A A d? 1 A v o w
Gl‘ﬁﬂa@1uﬂ1iﬂ‘i$°ﬁElﬂ'Wﬁ\‘]\‘]TL!“VHJ1ﬂ"’U'HﬂTiGl“lf‘Wa\‘]QTL!ﬂ%lJ1Jﬁgﬁﬂ‘ﬁﬂ1WLWNﬂlH®810Nuﬁlﬁ1ﬂfy}

1 Aa oA o I 4 I~ @ { 1 1
NWﬂﬂ’ﬂfﬂiﬁﬂ!ﬂaani‘lJ{(]‘U@NTL!‘UTD:\?3ﬂ‘]elHﬁﬂ\?ﬁﬂﬂlﬂﬂﬂTﬁﬁ@ﬁ?L!ﬂﬁﬁﬁNa@l@ﬂW SEC Tagnsd

~ a va ) o 3 o A [ [
AUFTUNT (2-1) Glu"’llﬂlgﬂfnia@L'JaTl];]llﬁQTUUTEQﬁﬂ‘HHﬂuﬂ'liaﬂﬁ'zlllﬂicﬂﬂWaﬁ@fﬂ SEC

)
NNDY
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a v Y
a3ilwamsdde uazdatauennz

6.1 agUwanisdd
av dy Y (v ) [ a wva ] [ A

madeil Iddsulssnnuansalumsihipesnu Tasaanan fiaauiigeineiaaie
A A A Y o a o a o 4
mudszaninmnsldnasnulunszuiumseda Tasduiumsdsulgud lvaunquos

) [ ] a L4 o
Yymimsldnawnlumsiigednenlddimsgddumaunquazuuinielsulsalaely
In5093/011 Root Cause A1® Fish bone 4ag Why Why Analysis 910A8£#191490415991U40
k4 4

lasumsuasas naz IddutdumstSulyaud lvaeun Usznoulidae 5 duaou ldun

1) ﬂ%“‘u1Jqquazaammueifuﬁauﬂﬁﬁaam“lﬁﬂ

2) darimazlsuilgaasmslgiaau
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M3719% 0.1 1INIINTNTITNE Az TuuRuTigIs Ny

nalszanums

fonssuthgasnmuuwuinga3n¥1sian Preventive Maintenance .
113350
(Hour)

3M - HIGH VOLTAGE MOTOR INSPECTION 2

6M - HIGH VOLTAGE MOTOR INSPECTION 3

1Y - HIGH VOLTAGE MOTOR INSPECTION 5

4Y- OVERHAUL HIGH VOLTAGE MOTOR 32

3M - LOW VOLTAGE MOTOR INSPECTION 15

6M - LOW VOLTAGE MOTOR INSPECTION 3

1Y - LOW VOLTAGE MOTOR INSPECTION 5

4Y- OVERHAUL LOW VOLTAGE MOTOR 16

3M-TRANSFORMER GENERAL INSPECTION 1

1Y-TRANSFORMER INSPECTION 2

2Y OIL TEST FOR TRANSFORMER 4

4Y-CONSERVATOR TANK INSPECTION 16

1Y INSPECTION MOV 4

4Y Overhaul MOV 8

1Y INSPECTION NGR 4

IM INSPECTION UNINTERRUPTIBLE POWER SUPPLY 1




M3719% 0.1 AInIIueTnywazna luunuiigesne (de)
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AN33I13911 39501/ A5M3113950811/5219N Preventive Maintenance

nadszinams
113350

(Hour)

6M INSPECTION UNINTERRUPTIBLE POWER SUPPLY

1Y INSPECTION UNINTERRUPTIBLE POWER SUPPLY

1M INSPECTION BATTERY

1M - OVERALL FLOAT VOLTAGE MEASURED

6 M INSPECTION BATTERY

1Y INSPECTION BATTERY

1M DC CHARGER INSPECTION

6 M DC CHARGER INSPECTION

1Y HV,MV-SWITCHGEAR INSPECTION

1.5

2Y HVMV-SWITCHGEAR INSPECTION

4Y HV,MV-SWITCHGEAR INSPECTION

1Y INSPECTION BUS DUCT

6 M OVERHEAD CRANE & HOIST INSPECTION

1.5

1Y OVERHEAD CRANE & HOIST INSPECTION

1Y LV DISTRIBUTION SWG. INSPECTION

1.5

2Y - LV DISTRIBUTION SWG.

2.5
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M3719% 0.1 AInsIueTnywazna luunuingasne (de)

- T naszanums

ﬂ‘i]ﬂiill‘]njﬁ‘].nzdiﬂH]/?ﬁﬂ]iﬂ1§Q§ﬂH]ﬂi$!ﬂﬂ Preventive Maintenance .
UIFIINHI
(Hour)

4Y LV DISTRIBUTION SWG. INSPECTION 4

3Y LIGHTING AND RECEPTACLE INSPECTION 0.5

1Y ON-LOAD TAP CHANGER INSPECTION 2

4Y MAJOR OVERHAUL ON-LOAD TAP CHANGER 8

1Y CAPACITOR INSPECTION 4

1Y LOCAL FAILURE MONITORINF PANEL INSPECTION 1

1Y INTER POCESSING RELAY PANEL INSPECTION 1

1Y - DFR PANEL Inspection 1.5

6 M LOW VOLTAGE INVERTER INSPECTION 0.5

3Y LOW VOLTAGE INVERTER INSPECTION 2

6 M MEDIUM VOLTAGE INVERTER INSPECTION 1.5

4Y MEDIUM VOLTAGE INVERTER INSPECTION 8

1Y - SLIP RING WOUND ROTOR MOTOR INSPECTION 8

3Y - SLIP RING WOUND ROTOR MOTOR INSPECTION 16

6Y - SLIP RING WOUND ROTOR MOTOR INSPECTION 40

1Y - LIQUID RHEOSTAT INSPECTION 4
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M3719% 0.1 AInsIueTnywazna luunuingasne (de)

- e naszanums

f’lﬁ]ﬂi‘iﬂ»l‘lﬂ‘g»i‘l]1?;\1‘5ﬂ‘H]/%ﬁﬂ]‘i‘lﬂEQ‘iﬂ‘HﬁJiz!ﬂﬂ Preventive Maintenance . o
UIFIINHI
(Hour)

3Y - LIQUID RHEOSTAT INSPECTION 8

1M - FIRE ALARM INSPECTION 1

6M - FIRE ALARM INSPECTION 2

6M - INTERCOM INSPECTION 2

6M - CCTV INSPECTION 2

2M - CATHODIC INSPECTION 1.5

1Y - CATHODIC INSPECTION 3

1Y - Earthing System Inspection 2

6M - Lightning System Inspection 2

1M - FM-200 Inspection 1.5

6M - FM-200 Inspection 3

1Y - Electric Heater Inspection 2

1Y-AUTO TRANSFORMER GENERAL INSPECTION 2

4Y - AUTO TRANSFORMER INSPECTION 4
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M3719% 0.1 AInsIueTnywazna luunuingasne (de)

- e naszanmms

f’lﬁ]ﬂi‘iﬂ»l‘l]1?;»1‘]]1§Q‘§ﬂ‘H1/’Jﬁﬂ1‘§‘lJ1§\1‘§ﬂ‘HT]J‘Jz!J'I‘VI Preventive Maintenance . o
UIFIINHI
(Hour)

1Y - DRY TYPE TRANSFORMER Inspection 2

2M - EMERGENCY LIGHTING Inspection 0.5

1Y - EMERGENCY LIGHTING Inspection 1.5

1M - ELEVATOR Inspection 2

6M - ELEVATOR Inspection 3

1Y LOCAL CONTROL PANEL INSPECTION 1

3M - DC MOTOR INSPECTION 1.5

4Y- DC MOTOR OVERHAUL 16
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ANNKINEuaY User Status Tu SAP ECC 6
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New Status Name Wuldou Status | wquainuldouunilu Status i | Basic Start Date |  Basic Finish | Responsibilit
User unilu Status i Date y
AEST Awaiting to sruulaliag ula Create MO szuvasld Status §] [szuvas Default i [szuwaz Default 9 |Maintenance
estimate work WidaTusld wazibwineu vivaslad [duiuiilagdu Wuiwiilaatu
1D wasflfiaeu wiaamivua PM_|wiaamdmua PM
AREL Awaiting to release |Maint. Technician |uila MO i Status AEST fufifasu |laiufianuunuou | ldiunam Maintenance
MO viimsoususazalfoudy Status | ferndiasduen  |unuodainiia:
16 @iy
AS Awaiting scheduler |Maint. Section Nuiidavints Committed 1aiuiia lafuiiana Maintenance
to commit Head or Maint. wivanla Status AREL waminon |upuarufiaiainag  |unuaifimininag
Technician asaRAauNITIuaN ($mam Guowld Tasam |aaould Tan
flfideu, sseznanlums wiuranwas arnLiumantas
dndiuns, Spare Part ianansluds  |vwineu Waminem
4 (PR. Direct Material, External
Service), wadnofla, wdasins
(Heavy Tool)) éasldfuauday
REDY Ready to work Maintenance naenn'a Status AS ud anhow [1dTuR Guan 1diud @ |Maintenance
Scheduler wia ihiinlsza Committed winlddy  |Tasamviuzay  [Tesanafunay
Maintenance m3auanaivieuisandouwn  [uas Operation a9 Operation
Section Head il Status i
Maint. Section awidivinldiagbidias Committed  [Lidaswdsuiud  |Lidasuldeuiudl | Maintenance
Head or Maint. widvanle Status AREL Wamiinou
Technician ATIAADUNITIWUEY Nudau
hgssnElu MO waSandanldawdu
Status i
WF Work finished Maint. Technician | uiasuuanasa milguseiuin Lidsewdnuiud | Binasuldpuiud | Maintenance
asadau Aufindayalu MO i
uldnudlu Status § faaemsiiu
szialiudinla MN
WC Work Completed  [szuuulasuls Wimihew dnenadaunisiuin | Lidaswlasuiui  [bidaewdouiuit  [Maintenance
SaTwid dayalu MO wazasiaaaunisifiy
dszialu MN wdavihinasilaou
BLMT Backlog material  |Maint. Section Lignnsadviulamsizaachi | Lidaswdsuiui  [Lidaswdouiudl  |Purchasing
Head wios (Viowaadilu Direct, naoil
1iu Stock ) wazdadalaaan PO
ATUNATIENTUAD
AUuUIHAay User Status Tu SAP ECC 6
New Status Name Wuléiou Status wauaiuldouunilu Status §f | Basic Start Date | Basic Finish Responsibilit
User unilu Status i Date Y
BLVC Backlog Vendor / Maint. Section Ligumadvhauldmnswso | hisasalaouiun | bidesalaouiun Purchasing
Contractor Head “hiwZauuazr PR 91udne dasdl PO
ATUVNTIUNITWAT
BLED Backiog Equipment |Maint. Section igansauEvinoula szl Tisasuldouiun | Lidasuldsuiuin  |Operation
shutdown Head wsivitdassaatnsaldrIvunaa
uazfiybinsdmuanisvireuln
BLPS Backlog plant Maint. Section Lignnsouivinnulamsizdassa [ Lidaswdouiud Uidasuldouiuin Operation
shutdown Head Status Plant w3a saadnsainaa
¥inou daslad EQ. isa 1ividas
Short Text uaoaﬂmfuv!nﬂ'?a
Assa BLPS 1 allnsal/auine aas
wiauudn dlavno Operation wie
Twianlvvineu saainvinauls
BLRS Backlog for repair  |Maint. Section iafinis Create MO 1flanisalay 1ajuiiduzan 1ad3ufi plan 313z |Maintenance
spare part Head Spare Part MO 1fu arla Status 13 wauaia
Tuszwitenisdau
BLSL Backlog for on line |Maint. Section dafisudaudiunisvic Furmanite  [ludasulfsuiud  [ludaswfeuiuil  |Plant Maint
stop leak Head online stop leak 1ailyvivwl@uu Status /Maintenance
aunitardanudiluninaia
BLSV Backlog supervision |Maint. Section TLignnsavdimvinelasassans Lidanldouiun | Lisesuldouiufn  |Maintenance
Head andulanaanimineu uas
wipouiu 9 unviu Operation ue
Tunsdlil atszwinesa Test atlnsal
ar.ln_'haz‘lﬁnuﬁmmintﬁ Status
ulm
BLPO Backlog Pending PO |Maint. Section sawas VieasTiili Direct, masdt  [ludasuldauiudl  [Lidasuldsuiudl  |Purchasing
Head lu Stock waz PR s7udna fidalai
aan PO.
BLTA Backlog TA -Not Maint. Section Ti@nnsavinvinaula wnzaas Tidaswlapuiuv | Lidaswldouiuil  [Maintenance
yet planned Head savirludae Tumnaround waz fis
TLailaousu
BLTP Backlog plan MO Maint. Section \iaiin1s Create MO az@asans Lisaslaouiun | hidaewlduuiuf  |Maintenance
for TA -Planned Head 2ausuaulu MO wialdfuau

Turnaround Plant viu favas aan
PR
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New | StatusName | fulfiu Status | wauaituldnusilu Status i | Basic Start Date | Basic Finish | Responsibilit
User unilu Status i Date y
RETA  |Readytoworkfor |Maintenance  [dlusw Tumaround fiwsasudn  |taudd wowaw [LaSudt Busmaw Maintenance
TA Section Head wia |vow'd (= REDY Tuaamaing)  |o7 Tumaround 9w Tumaround
aaumng i
Maintenance
Technician
AINC Awaiting for Maint. Section N ﬁtﬁuatj Status REDY wag Inspection
inspection to Head yhomaiaud wazwianbi
complete Inspection vihasiavazila MO ud
wanwdy WF wiasa Plant Maint
ila MO
WC Inspection suwlaonli  |Section Head ihamaaaudayalu
completed onluid MO uazmsiugsziaty MN wi

yhnsllas
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a wAa o jood as o U o U
Step of Work ﬂ15ﬂQUﬂQ1HU1§Q§ﬂH1ﬂ1N'Jﬁﬂ'li‘lJ'l§~1§ﬂ‘H1!!Uﬂﬂ1N!!NHU1§Q§ﬂH1

1. Hot work

2. General inspection

3. Record current voltage temp winding

4. Record vibration

5. Re-grease motor

6. Cold work

7. Inspection terminal box and gasket cable support cable gland
8. Inspection cable condition

9. Inspection coupling guards, fan cool, holding-down bolts

10. Inspection space heater

11. Inspection condensate by open drain plug

1. Check follow 3m high voltage motor inspection
2. Cold work

3. Cleaning terminal box and retightening

4. Inspect CSS

5. Insulation resistance test

1. Check follow 6m - high voltage motor inspection
2. Cold work

3. Disconnect power cable

4. Insulation resistance test motor and cable

5. Cleaning heat exchanger
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6. Inspect and cleaning RTD box space heater box
7. Measurement insulation bearing

8. Measurement resistance of RTD and space heater

1. Isolate breaker tagging

2. Disconnect coupling

3. Disconnect power cable

4. Loosen bolts &nut remove motor to w/s

5. Disassembly motor inspection, change bearing.

6. Assembly motor move to install at site

7. Power cable connect coupling connect &alignment
8. Alignment

9. Test run, keep record report

1. Hot work

2. Record general information motor follow up inspection report
3. Inspect outside general and CSS

4. Cold work

5. Inspection terminal box and gasket cable support cable gland
6. Inspection cable condition ground connection

7. Inspection coupling guards fan cool holding-down bolt

1. Check follow 3m-low voltage motor inspection

2. Re- grease motor

3. Cold work

4. Inspection condensate and test

5. Open terminal box motor and CSS and inspection
6. Check all connection tight

7. Check flange and grease condition
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8. Cleaning

1. Check follow 6m - low voltage motor inspection
2. Cold work

3. Disconnect power cable

4. Insulation resistance test motor and cable

5. Cleaning ventilation fan

6. Inspect and cleaning RTD box, space heater box
7. Measurement insulation bearing

8. Measurement resistance of RTD and space heater

1. Isolate breaker, tagging

2. Disconnect coupling

3. Disconnect power cable

4. Loosen bolts &nut, remove motor to w/s

5. Disassembly motor, inspection, change bearing

6. Assembly motor, move to install at site

7. Power cable connect, coupling connect & alignment
8. Alignment

9. Test run, keep record, report

1. Hot work

2. Record V, A atprimary and secondary side of transformer

3. Inspection via transparent glass (winding, terminals, tap connector
4. Support)

5. Inspect casing of transformer, grounding wires, corrosion

6. Inspect louver of tr. Case and clean by vacuum cleaner

7. Inspect control box

8. Check oil leak at radiator & tank



9. Check silica gel of breather apparatus

10. Check grounding & cable grand

1. Hot work

2. Check follow 3mtransformer general inspection

3. Oil dielectric test strength test of transformer oil

4. Cold work

5. Function & mechanical check

6. Bushing& terminal& terminal box inspect connection
7. Control panel internal inspection and retighten all

8. Cleaning internal cable box

9. Insulation resistance test

1. DGA

2.  Water content

3. Dielectric dissipation factor
4. Neutralization value

5. Interfacial tension

6. Gas content

7. Flash point

8. Resistivity

1. Check follow ly-transformer inspection

2. Cold work

3. Inspect oil level at conservator tank

4. Measurement the winding resistance all phase and tap

5. Measurement the exciting current all phase and tap

198



199

1. Bypass Signals by Instrument

2. COLD WORK

3. GENERAL INSPECTION AND CLEANING

4. INSPECT Mechanical Interlock AND Torque Switch
5. INSPECT Connection

6. Insulation Resistance test

7. Full Function Test

1. Cold work

2. Inspection

3. Equipment shutdown

4. Disconnect equipment

5. Check output contact resistance of MOV
6. Remove to overhaul

7. Reconnect equipment

8. Allready checked by instrument& operator

1. Cold work

2. Tested dead line feeder at resistor by high-voltage tester
3. Inspection neutral grounding resistor and cleaning

4. Inspection high voltage cable termination

5. Insulation resistance test of NGR

6. Measurement resistance of resistor

7. insulation resistance test of neutral current transformer
8. inspect heater

9. Inspect ground point connection



Hot work

Record rectifier input/output voltage
Record rectifier input/output current
Inspect lamp test, Annunciator alarm
Inspection earthing connection

Cleaning external part

Check follow 1m inspection ups

Cold work

Cleaning connector plate and nut
Check all connection tighten/cleaning
Check disconnecting switch

Internal cleaning

Check follow 6m inspection ups
Cold work
Adjust or tuned value (if required)

Check any corrosion and damaged (all part)

Hot work

Record general information battery follow up inspection report

Check condition of ventilation
Check corrosion at terminal, connection, rack, cabinet
Check leakage of electrolyte

DC. float current measured
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1. Check follow up 1 m inspection battery

2. Cold work

3. Check cell internal ohm values

4. Check all connection tighten/cleaning

5. Measured voltage/temperature of each cell

6. Cleaning all connection

1. Check follow up 6 m inspection battery

2. Cold work

3. Cell-to-cell/terminal connection resistance measure
4. Measured of ac. Ripple current/imposed voltage

5. Check any corrosion and damaged (all connection)

6. Battery capacity calculation

1. Hot work

2. Record V, A at charger cubicle follow up inspection report
3. Check alarm indicator and lamp test

4. Check Earting connection

5. Cleaning external part , filter material

1. Check follow up 1m dc charger inspection
2. Cold work

3. Check disconnecting switch

4. Check all connection tighten/cleaning

5. Internal cleaning
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1. Cold work

2. Inspect mechanism, cleaning and lubricant
3. Measurement insulation resistance

4. Check connection all protective relay

5. Check connection all GCB, VCB

6. interlock, function, trip test

1. Check follow up 1y inspection

2. Cold work

3. Inspect sf6 pressure (for GCB type)
4. Measurement insulation resistance
5. Measurement contact resistance

6. Measurement cb. Timing operation

7. Test all protective relay

1. Check follow up 2y inspection

2. Cold work

3. Internal cubicle inspect and cleaning

4. TInspect vacuum chamber (for vcb type)

5. Inspect and test ct, pt

6. Inspect metering meter

7. Measurement bus bar insulation resistance

8. Check all connection tighten/cleaning

202



203

1. Cold work

2. Check for over heat condition

3. Check for abnormal jointing bolt

4. Inspection external enclosure

5. Inspection internal enclosure

6. Check all connection /cleaning

7. Inspection corrosion damage

8. Tightening with torque wrench

9. Measure insulation resistance/record

10. Inspection grounding condition

1. Cold work

2. Check connection and condition in terminal box
3. Power and control cable of cable trolly inspection
4. Pendant and cable inspection

5. Limit sw. Inspection

6. Check contact of magnetic contactor and cleaning
7. Crane lighting inspection

8. Operate function test

1. Cold work

2. Check follow 6 m inspect
3. Motor inspection

4. All function test

5. Weight test
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1. Cold work
2. Inspect air circuit breaker
(Arc chutes, main contact, internal accessories, tripping device)
3. Function test air circuit breaker
4. Inspect arc chute at magnetic contactor
5. inspect main &aux. Contact at magnetic contactor
6. Tighten electrical connections all components
7. lubricate and cleaning incoming &outgoing plug
8. Check mechanical interlock
9. Check operating function

10. LV distribution SWG. Inspection

1. Cold work

2. Inspect and test at protective relay overload
3. Inspect at ct for protective relay

4. Inspect at ct for metering

5. Calibration all meter and transducer

1. Check follow 2 Y Inspection

2. Busbar inspection at horizontal& vertical
3. Equipment compartment inspection

4. Inspection at cable compartment

5. Insulation resistance test for busbar

6. Calibration All meter and transducer
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1. Cold work

2. Tighten electrical connections all components
3. Check at all MCCB condition

4. Check busbar (open cover)

5. Busbar inspection at horizontal& vertical

6. Equipment compartment inspection

7. inspection at cable compartment

8. Function test(for air craft warning light)

9. Cleaning internal panel

1. Cold work

2. Check oil level

3. Check breather

4. Operation test (1 step) and monitor the motor and indicating device
5. Emergency stop test and restart to finish the cycle

6. Check motor ground fault protection

7. Check anti condensate heater

8. Check at LCP, RCP tighten &cleaning

9. Record operation counter

1. Cold work (by external contractor)

2. Check follow up 1 y on-load tap changer inspection
3. Oil testing and oil draining

4. Cleaning the on-load tap changer

5. Oil filtration (refer to oil test)

6. Check contact and contact wear

7. Check transition resistor

8. Check the pressure relay/pressure relief device
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9. Check motor drive mechanism
10. Operation test

11. Oil filling (refer to inspection)

1. Cold work

2. Check and record unbalance current at relay protection
3. Check setting of protection relay

4. Inspect at insulators of capacitor and cleaning

5. Check and tightening all cable connection

6. Check bus bar, cable clearance and cleaning

7. Insulation resistance test for capacitor unit

8. Insulation resistance test for reactor unit

9. Insulation resistance test for auxiliary and control circuit
10. Check HRC power fuse condition

11. Check ventilation fan of cubicle and cleaning

1. Cold work

2. Check push button switch condition

3. Check cable connection

4. Check at all auxiliary relay condition

5. Check at annunciators condition

6. Check at power supply condition

7. Check at annunciators window

8. Check all nameplate specify at annunciators window

9. Cleaning and tightening all part and connection



Cold work

Check cable connection

Check at all relay condition
Check at power supply condition
Check all cable mark

Cleaning and tightening all part and connection

Cold work

Tightening all connection
Cleaning internal/external panel
Check at Power Supply condition

Check all cable Mark

Hot work

Record general information inverter follow up inspection report
Check installation environment is normal

Check cooling system is operating as expected

Check for irregular vibrations or sounds during operation

Measuring ambient temperature and checking parameter

Cold work

Check follow up 6 m low voltage inverter inspection

Visual check of component at the panel and electronic boards
Visual check of all connection

Cleaning electronic boards , cooling fan and air filter
Cleaning main circuit and control circuit

Check tighten of input/output terminal

Check tighten connection of contactor and fuse
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9. Check tighten connection on board

10. Insulation resistance test of power supply cable

11. Insulation resistance test of motor and cable

12. Measuring triggering pulse main circuit and control circuit
13. Measuring dc. Bus

14. Functional inspection of the fan and cooling system

15. Inspection of the emergency stop circuit

16. Functional testing of the inverter under normal condition

1. Hot work

2. Record general information inverter follow up inspection report
3. Check installation environment is normal

4. Check cooling system is operating as expected

5. Check for irregular vibrations or sounds during operation

6. Measuring ambient temperature and checking parameter

1. Cold work (By external contractor; Manufacturer)

2. Check follow up 6 M medium voltage inverter inspection
3. Visual check of component at the panel and electronic boards
4. Visual check of all connection

5. Cleaning electronic boards , cooling fan and air filter

6. Cleaning main circuit and control circuit

7. Check tighten of input/output terminal

8. Check tighten connection at isolate transformer

9. Check tighten connection of contactor and fuse

10. Check tighten connection on board

11. Insulation resistance test of power supply cable

12. Insulation resistance test of motor and cable

13. Insulation resistance test of Isolate transformer



14.
15.
16.
17.
18.
19.

20.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

Measuring triggering pulse main circuit and control circuit
Inspection Capacitor of DC. BUS

Measuring leakage current of semiconductor device
Functional inspection of the fan and cooling system
Inspection of the emergency stop circuit

Recheck all parameter setting and configuration system

Functional testing of the inverter under normal condition

Hot work

General inspection

Record current, voltage, temp., winding temp. Bearing temp.
Record vibration

Inspection cooling system

Check air leakage, surrounding heat exchanger

Shaft current measurement

Record operating hour

Cold work

General inspection sleeve bearing

Inspection brush lifting and short circuit device system
Check length of remaining brush

Check moving short end surface contact

Inspection terminal box and gasket, cable support, cable gland
Inspection cable condition

Inspection coupling guards, fan cool, holding-down bolts
Inspection barring gear motor

Inspection hydrostatic jacking pump motor

Visual check for oil contamination of sleeve bearing
Inspection space heater

Inspection secondary control panel
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1. Check follow 1Y Slip Ring Wound Rotor Motor Inspection

2. Cold work (add for 1y inspection by outsource)

3. Visual check for Oil ring sleeve bearing

4. Visual Check Metal Contact sleeve bearing

5. Inspect and Cleaning Stator Part

6. Inspect and Cleaning Rotor Part

7. Air Gap Measurement

8. Disconnect Power Cable

9. Insulation Resistance Test Motors (Stator, Rotor) & Cable

10. Insulation Resistance Test Brush Up Forward/Backward Motors
11. Air Cooler Inspection

12. Cleaning Heat Exchanger

13. Cleaning Earthing /Grounding and Retightening

14. Inspect and Cleaning RTD Box, Space Heater Box

15. Cleaning Terminal Box and Retightening

16. Functional Inspection Brush Lifting and Short Circuit Device system

17. Functional Inspection Temperature Measuring System

1. Check follow 3Y Slip Ring Wound Rotor Motor Inspection
2. Cold work (add for 3y inspection by outsource)

3. Isolate Breaker, Tagging

4. Disconnect coupling

5. Disconnect power cable

6. Loosen bolts & nut disassembly motor

7. Inspection motor

8. Inspection Winding Stator and Rotor

9. Inspection Core, Spacer, Wedge of Stator and Rotor

10. Insulation Resistance Test Stator and Rotor
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11. Dielectric tangent test of stator winding, Tan Delta

12. AC Charging test for Stator winding

13. Partial Discharge test for Stator winding

14. Visual check at Stator Core and Coil

15. Visual check insulating material

16. Visual check at core end condition

17. Inspection sleeve bearing

18. Measurement Shaft Level

19. Inspection Brush Lifting and Short Circuit Device system
20. Check Brush Surface and change with spare

21. Check Surface of Slip Ring

22. Inspection and Cleaning Cooling System

23. Removed heat exchanger

24. Inspection fin and water leakage

25. Cleaning Interior wall of cooling tube &Air Cooler Fins
26. Check corrosion interior cooler

27. Hydraulic test water chamber

28. Functional Inspection Purging Air System

29. Power cable connect , coupling connect & alignment

30. Functional Inspection Sleeve Bearing and Oil Lubricant.
31. Functional Inspection Brush Lifting and Short Circuit Device system

32. Test run, Keep record, Report

1. Cold work

2. Check no leakage of Electrolyte from Tank, Valve, Piping Flanges
3. Inspection Level of Electrolyte at Level Gauge

4. 033389V Secondary Control Panel sy Liquid Rheostat Starter
5. Tighten and Confirm not Loose

6. Measurement of Insulation Resistance
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7. Check Magnetic Contactors and Relay at Control Circuit

8. Test for Electrolyte property

9. PH Test (PH Value with a Range of 8.5 to 6.5 )

10. To Refill Electrolyte (If needed)

11. To Check Electrolyte Level

12. Inspection Terminal Box and Gasket, Cable Support, Cable gland
13. Inspection Cable condition

14. Inspection Tube and Flexible tube

15. Inspection Thermometer

16. Inspection Grounding and Earth Terminal

1. Check follow 1Y Liquid Rheostat Inspection

2. Cold work

3. Operating mechanism inspection

4. Check Operating Motor

5. Check Indicator Pointer

6. Visual Check Clean and Supply Oil for Gear Reducer
7. Check LRH Agitator Motor

8. Auxiliary Equipment Inspection

9. Check Float Switch

10. Check Liquid Thermometer

11. Check Limit Switches

12. Frame interior inspection

13. Check Dust Accumulated at Insulator

14. Check Accumulated at Insulator Clamp

15. Check Dust Accumulated at Frame bottom base

16. Inspection Electrode, Insulation Cylinders, Insulation Tube
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17. Visual Check Degree of Electrode Corrosion

18. Visual Check for Insulation Cylinders

19. Insulation Resistance of Insulation Tube

20. Inspection of MV Vacuum Contactors

21. Lubrication Drawing Out Mechanism

22. Check to Confirm not Loose Termination

23. Insulation Resistance

24. Action of Operation Mechanism on Moving Portion

25. Check to Confirm not Loose Termination

26. Main Circuit Conductors Tightness

27. Functional Inspection Limits Switch, Level Switch and Temperature Switch
28. Functional Inspection Movement Part in Crank Mechanism

29. Functional Inspection Thermometer

1. Cold work

2. Check battery and charger

3. Check and Record Signal lamp status
4. Check status of selector switch

5. Retighten at the terminal

6. Check and clean internal /external panel

1. Check follow 1M FIRE ALARM INSPECTION
2. Cold work

3. Function test (follow inspection report)



Cold work

Panel Inspection

Local Intercom Inspection
Control Desk Inspection
Loud Speaker

Mobile Socket Inspection

Operation Function test

Cold work

Camera Unit Inspection

Key Board Control unit / Monitor Inspection
UPS and Battery Inspection

Camera Control Operation Test

Cold work
Measurement Pipe to Soil Potential

Measurement Anode Current

Check follow 2M Inspection

Cold work

General inspection (Insulation flange, spark gap, Test box, Junction box)
General inspection (Pipe Line, Test box, Junction box)

Check any mechanical damage, rust

Check and clean Transformer-rectifier panel
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1. Cold work
2. General inspect
3. Inspect at connection equipment potential bonding bar

4. Measurement earthing resistance

1. Cold work
2. General Inspection

3. Check air terminal, base, conductor, fastener

1. Cold work
2. Record FM-200 Pressure

3. Inspection Battery and Charger

1. Cold work
2. Check follow 1M FM-200 Inspection

3. Operation function test

1. Cold work

2. Measurement resistance of Heater

3. Check connection Y93 Heater of Heater
4. Inspect internal Junction Box of Heater
5. Cleaning Junction Box of Heater

6. Inspection Control Panel

215



216

1. Hot work

2. General inspection transformer

3. Inspection fluorescent and lamp of atl cubicle
4. Visual inspection rc set

5. Inspection space heater of atl cubicle

6. Cold work

7. Inspection terminal of transformer

8. Inspection earth terminal of transformer
9. Cleaning transformer and cubicle

10. Inspection space heater

11. Cleaning terminal box and re-tightening

12. Insulation resistance test of auto transformer system

1. Check follow 1y auto transformer inspection

2. Cold work

3. Measurement the winding resistance all phase and tap
4. Measurement the exciting current all phase and tap

5. Insulation test of CR set

6. Measuring value of CR set

1. Cold work

2. Check during transformer energize on load
3. Record voltage, current, temp. And noise
4. Check during transformer not energize

5. Check ventilation

6. Tighten all cable connection

7. Cleaning pri./sec. Coil

8. Cleaning core and support



9. Measurement winding resistance of coil
10. Check resistance of PTC

11. Check at the PTC connection

12. Check surface epoxy resin coil

13. Insulation resistance test

14. Check Earthing condition

15. Function check

1. Cold work
2. Function check
3. Check any corrosion and damage

4. External cleaning

1. Cold work

2. Check follow 2M Inspection

3. Battery discharge test

4. Internal cleaning

5. Restoration any damage/corrosion

6. Tighten connection

1. Cold work

2. Inspection part of cage interior

3. Inspection in unit part over cage top
4. Check floor switch

5. Check unit in pit

6. Check battery and charger

7. Lubrication
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1. Cold work

2. Check follow 1M Inspection

3. Check all the electrical system for contamination with oil, water, or dust
4. Check all limit switch

5. Check the ventilation system

6. Turn off main switch and tighten all the screws, bolts and nuts

7. Visually inspect relay movements in the controller

8. Check that all the relay contacts have correct gaps

9. Insulation test of all motor

10. Cleaning and repair any damaged such as painting

1. Cold work

2. Check cable connection

3. Check at all relay condition

4. Check at power supply condition
5. Check all cable mark

6. Cleaning and tightening all part and connection

1. Hot work

2. Record general information motor follow up inspection report
3. Inspect outside general and css

4. Cold work

5. Inspection terminal box, gasket and cable gland

6. Inspection cable codition, ground connection

7. Insulation resistance test motor with cable
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1. Isolate breaker and tagging

2. Disconnect coupling

3. Disconnect power cable

4. Loosen bolts & nut and remove motor to w/s
5. Disassembly motor and inspection

6. Assembly motor and move to install at site
7. Power cable and coupling connect

8. Alignment

9. Test run, keep record and report
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Equipment Background.(Existing System)
Starting Sequence Motor YM-7001
Start ¥91ma¢ BRK. CLOSE a1elyl 6.9 kV 19ng Stator aasuainad
(Funae Start %m Brush Lifting azfAaiu Slip Ring Lﬁuﬁqm_mn Roter LinAuam Liquid
Rheostat, 4A Liquid Rheostat azU§UANAMNAUNTIAINAES -> M LHlBRmnszuaATn:

Start uoined (l9ardssurn 63 3uW)

\Hanaimed Start iﬁﬂﬁ‘ﬂﬁumwmnﬁg g/ Vacuum Magnetic Contractor (MC) Az
“CLOSE" \#i® Shert Aingm Liquid Rheostat aan

% End Ring ‘CLOSE” unzgn gilihuﬁ](ﬁ//!/:ﬁniru (OPEN)

FugAne Start ueed 7/////(\ \i:

Equipment Background.(Existing System)

Starting Sequence Motor YM-7001 — Present Sequence of Step
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Equipment Background.(Existing System)
Starting Sequence Motor YM-7001 - Present Sequence of Step (Continuous)
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1
2

Start wBwRET BRK. CLOSE haldl 6.9 kv 1ng Stater moanawnes

(Sun1s Stan 4/ Brush Lifting a=safiu Slip Ring uﬁma'm‘mamn
Rotor 1ifiutA Liguid Rheostat. g Liquid Rheostat a=UfuA1Atm
ANMMUIINAIGE - 671 iHaRANs:UAD0l: Start siaiaad (1fiom
sz 63 Sundl)

Glaaalaes Stert BENMILALALNTURARAIRY A Vacuum Magnstic
Contractor (MC) 21z "CLOSE" Wie Short ﬁ‘ﬂ'l]ﬂ Liquid Rheostat agn

Equipment Background.(Existing System)
Starting Sequence Motor Y!/VI—76015 Mégnt Sequence of Step (Continuous)
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(52075 Stant 45 Brush Lifting =Aafy Slip Ring uﬁasimgn-maon
Retor 191nu1A Liquid Rheostat, g Liquid Rheostat asUfudAaa
ATIAUANATEE > A1 IHEaRN=UATE Start saiRes (1Fom
ds=an 63 Suan)

dlanalred Start aandalAuasnssunsaaia M Vacuum Magnetic
Cantractor (MC) s ‘CLOSE" 1fia Short ARLA Liquid Rheostat 2an

&
A End Ring "“CLOSE”™ unxgm Brush Lifting Seaniu (OPEN)
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Sequence of event- sauvamsaiianrasnisiia Incident

21/05/53  LLDPE Plant Start aisie$ YM-7001 Mixer Motor (Start up Plant anemsesan Shutdown)

0545 U

10004 i w4 PTTME dsrarmasauaridutassasgnsallifhuasmsnisaiis Ui LLDPE
Substation Wu9H ALARM i"i'qn LFMP “Heavy Fault Liquid Rheostat” ussinipef YM-7001 fans RUN

10:15%  aInmIRmIANY ALARM #3nsing, wiotand w4 PTTME 3sdunmiamaseuuasmud
1. 3/ Secondary Starting Panel a3y aiaed YM-7001 uam1 ALARM “Start not complete”
nAtnssusunas Start 'ha'ﬁuqflnI az3l ALARM "Start not complete” 4@ Package 3aimas YM-7001 Az
Aadryrunos TRIP lulda SWGR. e STOP umised)
2. Magnetic Contractor (MC) %1971 (ON) uazdsiinszualnariuga MC g
(Un@fimwmes YM-7001 Start laudsysniuda g8 End Ring ss#auas Brush Lifing Q‘!‘iﬂﬂ#ﬂ MC aziigs
OFF uaslitinszualnadng : M

-\ /,
3. Circuit Breaker 1839asaimaf Brush L @F 981 Overload

= lo o B .
7N uammnwauwm( m‘ﬂ%umnszmume Start 12INaLAAS

mﬁﬁﬁ'ﬂﬁm@?ﬂ (Not completed)

)

D

Present Sta rtiri;/f ﬁu‘gg\c?ﬁfmlotor iM-?OOl Status not complete

,,,,, ey
R2222.51

PTTME #3529 Alarm uas 1m0 8y wurh Mot Rue it St R — a1 Start Motor uss :
Complete Tauihs Step fiya Vacuum Magnetic ContH - : 1% Run  Complete Aandumni
Liguic Rheostat 28n usnszusliidsa
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wirsau uun 4 PTTME uds Operation fatlannuas 12 Stop viawead YM-7001 fedniurnanasey
TeuasiBun

12:00 W

Sequence of event
— mavasanmsiagauwusn Start not Complete & nisunly

- Stopper Pin 1237 Brush Lifting nﬂ"iumuuue'luqﬂnnq “Manual Operation” 11*11.\1 Brush Lifting 13}
Open AIENN3MN974884 Motor Brush Lifling umml.uum: Start #13 Sequence ummumnﬁ NUITA
wlradidn uasiidusntsaitudumannaietu Sip Ring Compartment annA Motor Run e
fuanzi Start not Complete
-wuihilany Bypass dwyanns TRIP e Package srewmed YM-70018: 1/l SWGR. Panel Savinld
uswaslign Trip sanlUidiaifiarnfisdnfiaanng Start not Complete Tu Function i
msunly
1. U7 Stopper Pin 18318 Bmst\ng_ldyggﬁ wﬂeﬁqni’mﬁaé'\wﬂc “Power Operation”

2 faruasaanfeu Slip Rn?tomgg
3. naAs"t Bypass A ué'ni?w?n*mrmu (Functional Test)

4 MARAUNITINNINEEIT f }%/Jumho mt) 3ad

13:03 W

13:10 1.

15:07 u.

Sequence of event
— nns Start Motor mﬂummni‘lﬂmmemeufﬂ'u

Y N
¥ins Start wawRef YM- W@z@ﬁﬁ?mmm (szanau 3-5 Sec) Protection

Relay 789 SWGR. #1191u#3 TRIP @ag Function “NOC3High™ (50-Over current) uaziiaiuaanunann
Slip Ring Compartment

dsmsaauaiaaf YM7001 Snass A Sip Ring Compartment qﬁnmmm-auwummmaﬁzymﬁa

-ﬂut{uﬂquﬂﬂmmﬂmummqms’.mﬂ Slip Ring S1azsauiesfindnlilves Siip ring veraidulu/lé

17 Cleaning unmudleadaueniu uﬂt]uuquﬂnmu'ﬁ“n‘luuumaaena'lﬁwnum: Start {fANIINNT

Arc rl'u‘:lnm End Ring uax Main Motor *Nqn Trip ¢inel Protection Relay u Function “Over current”

-mzufly

1. nnuﬁamzﬁﬂnQﬂuﬁ:a1nﬁﬂ# ifiAns Arc

2_vinamuazaranielu Slip Ring Compartment laazidun

3. yagauA1AMTivauIY (Insulation Resistance Test) 1£Wi149ATAAA Rotor Ml Ground 7l 1000VDC
161 2.89 Gohm

4. NARBUNNTINUTBITA Brush Lifing (Functional Test)

¥Im2 Start uawmaf YM-7001 8nafs uaznssununag Start iWhaln@asysal (Completed)
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Investigate Cause of Incident

m Failure Equipment / Function for Incident Cause

1 BrushLifing ¥8%aiRef YM-7001 Litin (OPEN) AN% SNNNNIATIRABLNUGIYR Brush Lifting andianiflu Manual
Starting Sequence Unfifignie: Asdinszualifivess  Operation (Mnfusnls 46 Stapper Pin) Aniiliga Brush
Rotor WaHLgAULTiM (Carbon Brush) AAgena1  Lifing Bshinailuaniag Starting Sequence tnfi

rndnlUarIRany (PM Inspection) 1837y wun 4 PTTME Tutassu $0 BliéSnmemsmany /
naRaL Function rini11TuaIgs Brush Lifing BBraunsinspection Sheet fdlunmmnaaeududg
117 Cleaning 1 81 lsiFaann Cause ffnTuias i PM 983 uuml 4 Tdasru S0 funiadle
vusngs Fohudl U nssuounmnigsiney amsseusedtunu biasdoaweflaseusgfnaslis
mammaanLALni Stopper Pin uns Confirm Wifludumis “Power Operation” rimtiflaim

Item

2 Startuswed YM-7001ud) TRIBIFIE Protection Relay - TTAMAABL WUINT Arc FLA0IYA End Ring ol
Funetion *NOC3High" (SD—Overcurrem} ;Iumu.ﬂnmmmnmnmmimm Siip Ring £ 1.0
#a9fin 1fla Stant uﬁmﬂmmimlumuﬂmmunnmaﬁq a1

ilsfianT Flash mr%ﬁ.ﬁmn Slip ring fiL# End Ring

t}ummhamumﬂﬁqawiu Slip ring uuwéwlﬂmmwman‘m‘iﬁmrmﬁa Slip ring AT
uﬂﬂ 4 PTTME fiemnuazenaniewhms St Sunrnseuling @edueasdassediing,
etnsdle, Lﬂﬁ'ﬁ%mwﬁmaanmmm) thsnaufy pruBudaieuiladomrlstunms P]antﬂ&ﬂ'ﬁ%l
prageylissBuaveilfifatdamit (eennBrsdniumuiladadammnaseugs Shp ring Hhiaz
agfluan118974 Major Inspection Motor i shesdhundndumiriegd Outsource AT Skl 7
Manufacturer $117841478 Recommend ﬁlﬂlﬁﬁ“ﬂm’}ﬂ&ﬁmﬁdﬂﬁ'}ﬂﬂMWim’iﬂwﬂﬂﬂk‘hﬁ'}ﬁiﬂ'ﬂ
ﬁﬂﬁmﬁmﬁﬁwmmwnm:}:.l'knﬂ-kﬁmu%u )
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Investigate Cause of Incident

ftem

Failure Equipment / Function for Incident

3 uewaf YWm-7001 lign Trip aandiakl Start po
. Py =
Starting Sequence Un@EfignAas (el ALRAM “Start
not complete™ WAz “Heavy Fault Liquid Rheostat” A7

ANMIATIAGEaY w A edn TRIP ﬁ'qﬂ Package
unwat YM-7001900 115 SWER. Panel fiadi STOP uainaf
Tz Bypass st Asvnlidaigno TRIP Tisinany

41 TRIP umimefaanienmagey)

124 1l 4 PTTME Lsimsuaninenng Bypass feyanns TRIP mefeoniéfnuiidennaseuie
wila (graifipainnimARELE9331U Commissioning wialaléilapaan) Unfrsuuiissfufiaanuunlda:
ﬁwiwxfmfimrﬁm_'rmLﬁﬂma‘ﬁ'ﬂi[ﬁmﬁftﬂﬁmq-?ﬂmﬁﬁﬂnﬁﬁnimmmw*;‘;m'mqagjgé’qu‘.’mﬁnﬁ

[ 3 =H
| | (e

(L

Bypass A niliuAfisamnudamessian

Cause

Iltem
1

Brush Lifting 18uamad v

ME 5117 Work Instruction Wiz Inspection

g0-Lidun-(OPEN &
Staring Sequence ﬂnﬁﬁqnﬁ&mﬁ nrzualniiness
Rotor arhugaulzatin (Carbon Brush)

INIRTIRRELNLIYR Brush Lifting grudeniiiu
Manual Operation (RINATAYIH 47 Stopper Pin) 3711
Wiy Brush Lifing Lhinsilusmas Staring
Sequence Unf

2 Start uameT YM-70014d2 TRIP #28 Protection Relay
Function "NOC3High™ (50-Overcurrent) 337MN77
RFIRASY YUMT Arc RIAES End Ring wis1edl
uslrdudnmannéeglutes Sip Ring §1
Hhsefin fa Star sems e Wil wls g
nazanefls awildians Flash over $ufles Siip ring
fiL# End Ring

3 ummed vM-7001 hign Trip aandlelsl Star s
Starting Sequence \InAfigndias (T8l ALRAM “Start
not complete™ URY “Heavy Fault Liquid Rheostat™ A7%
41 TRIP vemEfEnIRENTINAEL) SONTNTATINAEY
wuda s TRIP ﬁga Package s8ieT YM-
7001841 SWGR. Panel iftads STOP s1aiaf finng
Bypass 8 i Widuno TRIP Bl

..I;
Ia‘mmuiﬁﬁmmmmzsm:naﬁuﬁqnmm
UFEUWLA Stopper Pin risdilanitu Maintenance
. = =
- wnnl.4 PTTME dpaundiusuiinliasgiuny 3m

flgndes unsmisrsian Silun s iR e Maintsnance lu

Equipment fi

“uun 4 PTTME #6niT3Ena%/ ifle n13@39980 Slip ring

L Y- -
sumasnmeaseuasiTWiaralaens @on e

moiraalunssusunTs Clesning Slip ring WisdpauTsl
furuite Widefelfiddadesdndunudnmmsil
-1l 4 PTTME Wat Plant Operation “=Monitoring Trend of
Stater Current 2aavainef WaarsaauffninBussulla

-1 4 PTTME Y11mMaU Work Instruction kst Inspection
Report Tuiuingaine Switchgear daﬁthu'um’fﬁn
Motor TeHaOUNRMNTAIIRAELY NARBY Function Trip

- 9171 Plant Operation FusiifinInifififesansy
pnyInd Alarm dﬂnﬁtﬁa%usﬂ'u‘:m:mn Control Room Wz
Substation unstilenAsfaunEliud s Maintenance 15
Anfiunsleeniuf
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R o v d‘
NIUANE A1 UN 2
. = [l Y o <3| Y a
Motor Protection Relay 491013 Hang dawa 1% Motor nYANIIU Wuwald nszuiumswan

#04 Shutdown

Motor Protection RelaD Problem

ansneaadilgn

£
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)

» LV SWGR. Module ina Fault uaz Trip Ulaglsidiana

» 3zuU Control ua: Monitoring (ENMCS System) lsiaansnlzsula uans Alarm

“Com. Fail” ////

\J
»lﬂﬂlﬂﬂ Fauit uﬁ? H‘H']@B H/D//(l J\l "7????777" Haz ﬂﬁ'ﬂﬂrﬂ LED Alarm zaJ
TeSys-T LTMR Unit ua m;/zw AnEIY Tnuilsiaansn Reset Alarm 16
> iilan29@0u TeSys-T A3y Software
history la
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Motor Protection Rela y: Problem

- o ek ———— —— - — s —— S _—
F {Wl,n'rvl‘. %, Bl SHkL, | See . "1
: 1 i = - i i 1
| & i LY ! F— L
o 1 | e =y oo |
2T i | fidd “ \,l.!n.;.-.- (] '?|'l"{‘!!:‘+.!' sl
T s btk ::r A boba ] R
i el i —} = [ +
"
£ gk st o Aty
| 3 ‘L | | nEiEdE
| ) |t . . L :
- s - = |
| anr] bl | I T
I-I
' ' +
|
-
I o [og e -
A (B |
Lo
r

|:a:-_"'-p,"§n‘ ¥

:lH.l!”u}Q-unlu!ruunn!uo‘u-pp‘::on;‘lulg-nlllr"u n'-l I;unln& - I-i;i"
- u g B 230 R R
H LTHR TeSys-T |

maun latfawiiiasan

O #2911n75 Rack-in (1ladin Power Supply 229 TeSys-T) uas Rack-out i211u/Tusi

= 8
AN 1IN Reset Alarm Zﬂ

2 & a
U awsn Start waimasuaz 17971 LV SWGR Module witlaiiidné
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Motor Protection RelaD Problem

Fanunlaifamnagladgiiuwnisua

9 suszawian PTTPE / PTTME / TTCL / Schneider laasuunlussuy doil
fy29@aua1y Communication Cable Link 5:%719 LTMR nu LTME Unit
@s29aaUAY Ground 1ifia SWGR. Module Casing

Upgrade Firmware version 2ay TeSys-T Tﬁ'g'aﬁ%

YV V VY

unlua Protection Relay Setting yas TeSys-T s Function “Voltage Load
Shedding” :ﬁaﬂaaﬁuﬂgmﬂm Voltage dip

Gaed Isolation transformer i Power Supply s1eTiny TeSys-T iiallosnn
dnymannrmsunau (Noise)

‘f,‘

a & 2
nnay Special Firmware ;ﬁa‘lﬁ@ Fault Code lﬁa TeSys-T Hang

A7 74

- & _ N 7
aney Power Quality Meter m:‘uu?ﬂﬂ'l Power supply vaJ TeSys-T Uaszad LV
= [ 0 i =
SWGR. module tNainuzasair[5nzn
) A e e [] &
dolymiuazvayasig ﬂﬁny Schneider 71 France 3383tA51= W

v

Motor Protection Relayy . 2 % | Problem

‘/h /II‘;-:;_
§ ']
¥ o .. I

of
L]

anauadialwl
N
LTMR Module . ' dniaiilaiin
-

o p o d - "
E!J!-Lﬂﬂd nadazume Conmmunication cable link LJJ%-E'ﬂ'IiIiﬁbl'INalLﬂﬂ‘ﬂﬂﬁﬂﬁﬂjmjlm‘ﬁﬂﬂﬂh




Motor Protection Rela y: Problem

CUELEY 4
3

qhﬁﬁaéc Power
|Quality Mster o

=il ¢ - ool R " AR QR y
nrIAnAY Isolation Transformer 1 Power Supply HTwinny TeSys-T Upgrade Firmware version '-l?lJﬂf:?.’k‘l!h'ﬁ.l TeSys-T
- L . 0 0
msf.’emuﬂ'xy1*1ﬁrg,lxy1mfnlmmr’;u TeSys-T
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Motor Protection Rela Problem

- » . = .y ) . - N &
A77U7 AT Protection Relay Setting 993 TeSys-T 11 Eunction ﬁwn‘m'r Relay Setting Ingmaulsiifia Voltage dip 94
“Voltage Load Sheddmg'1ﬂnﬁ9m‘u17qmwo: Voltage dip 911 Nominal Voltage fudy 65% >= 50%

ey TeSys-T vhausias (Sensitive Hauas)

Motor Protection Rela

voltage recorder

| ]

ol X
nRns Power Qualny Meter fiz=un T Power supply 982 TeSys-T
utz 300 W Power/Control 504 LV SWGR. module

sﬁmﬁw'ugmﬁﬂn’imﬂ:n'
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Motor Protection Relay: Problem

Fui 6-9 5.0. 2553 - é’lﬂmmgﬂw I [0nyszinadu (Software Topic)
uazHisiaa (EMC Topic) Tﬁiﬁ'm‘mnaﬂauzagaLﬁ'mﬁ'uﬂq;m TeSys-T Hang 71
o o4

LDPE/LLDPE Plant lagazidun wuzoyansi

1. LV SWGR. Module ifia Fault uaz Trip laglaisianna

2. iilotAn Fault uaa wi19a HMI 9zuans “22222222” uasvaan I LED Alarm 2y
LTMR Unit uas LTME Unit Gaa1s Tngilsiansn Reset Alarm la

3. m"am‘:aﬂau TeSys-T 779 Software Tool Wy Internal Fault Code-89 (Mailbox of
voltage detection is overflow)

e L

Motor Protection Relay}/ .

1. 21015 Hang 2ay TeSys-T #30 Internal Fault Code-89 (Mailbox Of voltage
detection is overflow) iAn91nilayi7 Zero-Crossing Disturbance SaiAnondnn
sunu (Noise) Tuszuulnih vinT TeSys-T Aovasaosudnmron laisdsz asaidu
92KIN9% Memory W32 Mailbox 22y Voltage Detection Task mﬂumﬂﬁufaya
(AuanudAna e Voltage niawdsTi Microprocessor szaaana 1a3u Information
snninwluowrirlitia Mailbox Information Overflow 3siduarnaly TeSys-T Hang

2. uﬁanuﬂtym EMC (Electromagnetic Compatibility) a‘mﬁ'qay‘lm:‘un'm (Noise)
&
1 luszuulnilh Power Supply uasszuy Control




Motor Protection Rela D Problem

#13% HARDWARE

wailosriwilymr EMC 9ndnyrnisunau (Noise) ms [N

o oA & e J
aUNIOMNNILAN A

v’ @aay RC-Filter ff Coil zayza Main Magnetic Contactor

a = g
EMINTnany

e A
V' finy RC-Filter 1l Signal Input ¥2s TeSys-T 711910 LHS (Local Hand Switch)
!#ﬂﬂﬁﬂﬂﬂaﬂ Induce Voltage #&ﬁﬂﬁrﬂumyﬁ'q;g‘lm Input Signal vay TeSys-T

v’ wAywany Communication Cable s:%313 LTMR Unit iy LTME Unit 21n21ia UTP
\ a &

Cable (Unshielded Twisted Pair) 1w STP cwe {Shielded Twisted Pair) LAz ARG

Metallic Clamp nu Shield ﬁam Gmund m&tm maﬂaonua’ryty':mwn‘m (Noise)

- ,.z// SIN SR

\*, -

ulrc i

| i) JE,L' 4

1t Commupication 11

anlaopdyoia STP |2\ ".T

"
8l
.

| 'Wisnnsnns snaae’|
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@

1

|lnaw
B

Signal Input v@a TeSys-T
inzdmne RC-Filter

Coll vasd¥agnetic Contractor
(YEM1} e e RC-Filer
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Motor Protection RelaD Problem

A1 SOFTWARE

2 o x =
119 SCHNEIDER 9:¥1n15W i1 Firmware Version [1sizas TeSys-T iWaunly
9AUNWID90119 ) Y2y Firmware Version 1n191nyn1 Internal Fault Code-89

w g
(Mailbox Of voltage detection is overflow) aJi

a 3 = s
v ﬂ'ﬁun"gﬂ Firmware [ngigw Program W Software Filter W2 NI2IAYNIMILUNIN
= 1 = 5 =) 3 o ! -
(Noise) @119 9 maemnﬂzym Zero-Crossing Disturbance 2annaunaz a3tz Mailbox
d - = o =
2ag Voltage Detection Task wnailosnwlsilisl Information aniawlvaurluing

Mailbox Information Overflow

v’ Jsuiss Firmware lagiiiazwan Mailbox 7as Voltage Detection Task lniizun

T d -
Tnafas tiailasin Mailbox Information Overfiow

- e o A v A N ——

Motor Protection Rela

A X
& i‘; i i " 1 cr £ i - .
“* n1sanay Firmware Veéﬁfﬂmmﬁgﬁg ININRIH Az NAFIL
% - o :
Software ?uwaanﬁaauqﬂnwmﬂm pan1Inends | ln UsA lagmiadno:

o &d . =
AWINHINIAAGIN Site 1A Week 71 3 ina1as 2554

+ & fA A ) 4 1 o o -
e m‘iﬁﬂmqﬂnimzﬁmmu (RC-Filter) ﬂM:HﬂgTHi:HTHﬂ‘)Wﬁm“i'mnﬂ@qﬂnim

' ‘ A
#1799 HHW"IHI%H‘]?&IH?HH'I? Week 11 1 in31Ax 2554
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R o v 4'
NIUANET A1AUN 3
. a o y < ) a 5’
i']mum Motor Boiler feed pump WA 6.9 kV. 1.5 MW. 1iJ Overhaul (@548 AR INY

N31AA Vibration 1110991N@ 119 Soft foot

&7
Xy

10.00 sn<latiédainnadla Work Permit e smszazy Motor PM-3601R 7
trip <1 Vibration high-high #1210 12 mm/s (DCS)

11.00 “émsilis Boxes ifle check wiring 2aiusn Vibration fufiums Instrument
uazfilifiurouintndacls dene test run Motor ﬁnm%\mmgdw Motor trip én Vibration high-
high wilasux

13.30 “usms Mechanical #1nvstlss Coupling dienasss Test no load Unngyhil ey
RatnAmiesag
Drive Motor st Trip s Vibration High-High wiflewu snnmstiaesiiu
w141 Bearing #1u Drive-N e

16,30 idumadelifendasdternutnsgze: Motor f trip uaslinsams Vendor i
snthsifnemnuemediednmumat el

i)

PLVEV M

19.00 ms U-Services laidhsnamagetuazissiiazsaswinnisandas inesasd Crane
50 ton. uasmdsmalszanas 4 mu sazazdnunanlytenlsluiud 15-10-10 tnelsmaliviada Work
‘ J 0 a £ . 2 3
Permit Widtesnfwmdiiuazoadngn
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15-10-10

08.30 WWimantls Work permit wisfuwinaninns U-services Watns safety
training wisduiun wisamrsanusn Crane wism Hiab fewdint

10.00 i U=services sniaud sundan Crane 50 ton unsm hiab i Plant wocuds
v Operation i Isolate Breaker # Main-Sub 4 4100-SW-220 ua: Valve whey
funnns tag deudeeny ua e medumniviowsn U-service rouduam

10,30 Fauanlediléivn: disconnection power and mntmlhl:abie WRENM
Instrument 1# Disconnection cable for vibration sensor simiikem U-service 18

| Frmnen Motar f=ensei Shop U-services

=f

11.00 ynsfinas U-services Beadiurinanua=an Motor PM-3601R wevinnisenludesd

Shop 1a: U-service sia'lil
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14.00 maiimnlvialfirunedi Shop U-services iiafinamugnisadiunmnanianive
uazafiuniaufila game U-service &iinuiida Bearing éu Dive- N @emadaumading
Non Dive agluanning

aunania Motor PM-3601R # Shop U-services

Bearing # Dive-N #idawe anngdidlunisin
a9n Wasn Bearing liayindwanunlalag

Bearing #11 non-Dive adluanwilng [ Y
g s iy L SRROA
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16.30 y1s U-service lfudainazmifiunistasuazaindiazuanaiauazaiuisasin Motor
v 1l
névsnRafeldlszanns 49 16-10-10 wanlszannl4.00 wu.

16-10-10

09.00 U-service ufmanis Test no load Motor dnfuasn¥asasiinndusnindalé
dezanns 14.00 w. neituaubidihldvinnisdle Work permit desanisisdeani U-services

14.00 U-services 141 Motor nédusniafii wislanantszann 15.30

15.30 #uswmlnihlfvinnas Reconnection Power & Control cable was7is
Instrument Reconnection vibration cable

16.30 udanne Operation 22 test no load Motor PM-3601R sz:10: 30 wi#l #n
Vibration #ismaés: DE waz NDE daain DCS agffitlszanns 3 mm/S (p-p) Feagfludtng ds
1#uss Operation wisza Stop Motor

17.00 791w U-services w1 Alignment uazn1afin Mechanical sia Coupling i
i Pump andiunmsudoaia nmﬂ‘rwmm 21 00 :

21.00 um Operation a7 on load Motor #3a:uds Instrument monitor
# Vibration 7 DCS énilléneiiszunng 4 7 mm/sec(p p) uaz alarm high 3wans
Operation stop liraw ns %er Jah ‘ﬂ‘é!%’)f Condition Motor aglusiimi Stand by

i )M}

. |-
ity U-services azdsudl #17-10-10

17,18-10-10

08.30 sinmisla work permit dialsia: U-service dnundniunisuilas Motor PM-
3601R ¢ Vibration gslnsilsiasdn Vibration uaz Specialists 281 U-service uiiasf
WANVRAE

09.00 mixanu U-services @i Plant uazudsvng Mechanical ss coupling sruiiunis
w#la Motor PM-3601R #iifen Vibration gsleanisveassisu Shim plate gnmes Motor =
4 duuaznaass test no load run Motor leeldianlunisdmnanag
Fudnantszangs 09.00 -18.30 u.n Specialists 123 U-service astinfiaann Soft foot 7
g1ees Motor dasdaiifasndule waznefinowradamaunginanis Run Motoruazidami
azanleemuin Base plate druwiihaas Motor énu Cable boxes #ilnéfisds Vibration #ees
fifin soft foot ynstusnlduilaaguanssay wanseiiansdn vibration dusnwednienlduusi
vibration ﬁﬂ:ﬂﬁ'ﬁ&l’lﬁﬂﬁﬂLﬁuﬂﬂ’lﬂﬁm@ﬂﬁ@uﬁﬂ’mﬁ 18.30 . n U-services Aszavgaamuazazan
fruunsutlalnaiugg 19-10-10 ( 1#sh Motor eflufuviis Stand By )
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‘ nasfieun Soft foot

18.30 udsnns Mechanical vinnassia Coupling wazv1s Operation vinnasilas tag
uazian Breaker uinluduuiis Service stand by

19-10-10

08.30 #lus s work permit diasiv s U-services silunisutla Motor PM-3601R

09.00 su#in U-services i1 Plant uazldudsMechanical vinnisaes Coupling wazuds
Operation .is1a Run Motor

09.30 #iua U-services W udunizdiflatliim Soft foot @nusisn Vibration énw. Dive-N fidga
gene uarlineans Lock wamvis 4 i idA run Motor no Load pFfags nannsATILdasnIsd g
Anfusada Vibration g aatsngingd Vibration aglunasflszanns 2.1 mm/S (p-p) ¥inms Run
agjilzzinns 45 i

16.00 71371 Mechanical PTTME ’Lémumra check line pipe Anfinsfafenldunszainng
Check Vibration 121 Motor ﬁu/Sup;Soﬂ::p(p’é feinlndiFaeu leanis check gap va: Flank 41
farnuvinewinls Usingdndna / > -

17.00 U-services vinn1s check ent iazvinnng Torque bolt Wl uazity

7.

Mechanical #innnssia Couplin flsncas test run | Moq:qr
f —

1 Torque bolt Un#

#13 frvmes Motor | f1 Torque boltssiitiaanigaiu

18.00 u#: Operation wisva test run Motor uazufmi: QA check #n vibration
uHauiauiu DCS 1éeqsai

DCS : DE=3.49-4.27mm/s (p-p) NDE=3.57-4.07mm/s(p-p)

Local:DE=1.64-2.03 mm/s (rms) NDE=1.70-2.07mm/s(rms)
suflanan 21.00 #n vibration el Asldudanieilu Operation vinnns Monitor sia
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IS U= o v d‘
NIUANEY A1 UN 4
J a o a [ a
UOIADS 19971 Driven Load 1/521AM PUMP #ina 380 V 30 kW inailynudesdsvaziau

A ]
150919911

adnsok: 3191999 PM-1440A (DEBUTANIZER REFLUX PUMP MOTOR) wu1@ 380 V, 30 kW

Jrymn: 19-31..-54: 4925 PM-1440A vz lduiliFusesiadnd

aniwe: wigL QA it wurl.4 PTTME Shufussiaaausainas PM-1440A Tuiudi 26~27-1.0.-54: wudn
ansuaead Run aduadsiinUndifl Bearing vi9su DEANDE ua=niiusnu QA a529aau6)
Vibration wuinilf1 Overall laigsann uAtadATznan @1 SPECTRUM 124 Vibration Record
wizusu QA Inauwiniiasfiaenn Lubrication Problemluias Lack of Lubrication (1191313
wagau) msiuawadlassey uily

nasunly 29-31.01.-54:

1.U-SERVICE unnanuaiaad PM-1446A 8an'll Overhaul 71 Work Shop w23 1.U-SERVICE
30-31.41.-54:

7 1.USERVICE vhuatias PMI440A nduidrafiadisf PTTPE Site w9910 Overhaul 1a32
7 nazau No-load uaz Opdoad Test>> Unfl, miTomu QA as33mausn Vibration >> 1né
» ET-Operation thaawia$/PM/1440A tah 15w

TSN P T s AR
guie ammmts o~ o .-

msaaeI | 2 wilgaw QA Aauss2IsAU Monitor 84 Vibration waziRusfindnfivasuainaiadnadatiias

7 annmainaaeas PM-14404 1y Overhaul a579s0uwuin

- Bearing #11 DE &z NDE ;ﬁmauﬁﬁm;Tugnﬁ'wﬁ‘m‘lu (Inner Bearing) Tﬂuhiag"lmﬁmwﬂa
4 O = = = < s & )
THNATIUELTY ATATHIBELNAITNLUT IO NN 1 Load (xu.aﬁ'muauna?";mmuuu Vertical
: = 4 e
Mounting) +1J HATNANHIINIL

- A5719A8Y Bearingmuiuﬂwa"uinﬁu widfiastioswa Lilafaanmstiemmaain

r fn:é‘m'n'ma'gﬂﬂm'mm‘m'swaauua:uan'\ﬁmﬂ:vfmmq (Report) 970 u. U-SERVICE #ia'ld

FhwmsnsEessvaiaad PM-1440A (Debutanizer Refiux Pump Motor)




Bearing %14 NDE

Bearing lwa fu NDE

waaan Owve

vataaF PM-1440A naseimusew Bearng #u DE kas=

NDE taTaiTousauuss
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IS U= o_ v 4'
NIUANE AUN S

Cracking Heater 111911 Process Trip 14099103201 Interlocking ¥ anilaymidayaa

9 9

Status Valve OPEN 989 Motor Operate Valve el 3o sz Interlocking 4 Trip

aunsol: Motor Operated Valve (MOV) 11-XVM-711 (TRANSFER LINE VALVE FOR E-1117)

Flowserve Su Limitorgue MX-85-7

ﬂmum: (07-31.7.-54: Heater H-1107 Trip Lﬁ'aqmﬂs:uu Interlocking ¥inau 2 nnANIRsIaday Alarm History
289 DCS Wuindwnn Status Valve OPEN was MOV 11-XVM-711 w1e'ld Savinlwszuy

Interlocking ¥inewas Trip Heater H-1107
w1 oy »ﬂl = & g =
FUWEL: INmensIRauds binghdgdnsallademonsaiuidenaie

sl wikrgeTw wun.4 aTgaumMTAtIwIas MOV 11-XVM-711 uaz Status Contact Valve
OPEN/CLOSE uiwuiniludng annuindafievassuy (Reliabilty) 3918viansuiluSon
qﬂﬁ?zﬁﬁxﬁmﬁmﬁ'umiaiaﬁ'ryrg-‘rm Statts'Valve OPEN vty éiail
» wl3ou Relay Card mebuaas MOV 14XUM<711 (:Ju Card s Status Contact Valve
OPEN/CLOSE '1J DCs)
» adumedymnnssaing Stafus Valve OPEN fi CLOSE 7asldl# Dcs

» @ Data Recorder (ALUwindmwmnnm Status Valve OPEN (Aaawiald) wialdlunistiy

o =a = = a
TamzAlunsinarafieywidnass

MSAaM | FesINASITRaUNNSYIN WY Ed MOY 11-XMM-711 ua: Monitor Data Recorder atissiatitas

#7919 MOV v@J Flowserve 31 Limitorque MX Series




252

SEQUENCE OF EVENTS LIST
pare e ALIAS  TAGHAME SFATE NODE BLOCK
030712011 022020964 13446 D16LYADDM TRUE 01- ESDG 01 - TRIP ALA}
030772011 D2.20:21 864 13448 DIGLYADD FALSE 01 - ESDOY 01 - TRIP ALA}
0a7/2011 02:38:52 170 12887 DI1TXALL7ISE TRUE 01-ESDOY 01- TRIP ALAF
072001 023013770 02111 DIIHSO?2Z TRUE 01 - ES001 01 - TRIP ALAK
DUDT20M (23014670 02111 DI1HSDY22 FALSE 01 - £5001 01- TRIP ALAK
ONOMZD 02:54.32380 12667 D11TXALL7268 FALSE 01 . ESDO4 01 . TRIP ALAI
OX0FZ0MT 025731782 13448 DAGLYADDS TRUE 0%-ESDO 01-TRIP ALAF
QUDTZ0N1 (24792 082 13448 DIBLYAOA FALSE 01 - 5001 01- TRI® ALAG
QAOT2011 (2:40.02 883 ieL¥AzDA D1-ESDBT  O1-TRIPALAI
02/07/2011 02:80.02 623 C1BLYAD m ESDG'I 01 - TRIE ALAI
’”“““-E;n % _‘.-..-_... “-R.'m’
B R 37801 6'11%5! e __ng ,g 02 - TRIF ALA
0UC7Z011 022614382 13856 - DITZLCTIA, . LTRUE: m-ie 02 - TRIE_ALA
| DUNTEMA 022625 182 13005 D121L0711 TRUE 11 . ESDn na . TRIB a1 A
| Qa2 2282608 13863 L1IZLCTE? TRUE D1-ESDOT  02- TRIF_ALA
0A07/2011 022830262 13862 C112L0726 TRUE 01 -ESOD04 02 - TRIP_ALA
0AO70H D2:27E2TE] 13888 D112LO7NY FALSE 01 - £501 02 - TRIF_ALA

GROUPY

. R T S .?2" LALRAT

gROURZ DESCRIBTION
DISCREPANCY ALARM
DISCREPANCY ALARM
H-1107 FIRE BOX ARCH
HEATER H-1107 OPERATION MODE DEC
HEATER H-1107 OPERATION MODE DEC
H-1107 FIRE BOX ARCH
TISCREPANCY ALARM
DISCREPANCY ALARM
DISCREPANCY J‘-‘-LARM
DISCREPANCY

14 OPEN H-' 107 TRANSFER LINE W
mﬂ ?14 CLOSED H-1108 TRANSFER LN
¥.714 QPEN H-1107 TRAMSFER LINE W
KV-737 CLOSED H-1107 TRANSFER LIN
HV-726 CLOSEDN H-1107 SECONDARY F
KY-711 OPEN H-1107 TRANSFER LINE V

Alarm History 923 DCS Iui’uf'f;ﬁamg 07-il.a.-54
UFAIFYY 0 Status Valve OPEN 13 MOV 11-XVM-711 mizly/
Yinl¥iszuy Interlocking Yiraua Trip Heater H-1107

ﬂ&"%ﬁ'&ﬁﬁl"“}

|HYSTEM CARINET (COO-BRY

. FORH N0, BA_QTEE
FUNCTION

1 FAQTET

| 3

'i'
i

| T bl
al;_-mm BT T -
3 I ¥ 1l
Al _Ei-li T E |
T P EEL Sl . ”I_" =g 5] ] Laly
o T i LT] T N X
al@ ] L] ! WE l.ki E !ﬂ =TT
-
"P:n.uim:k CHGTEER PRALSSS pw |FTT FOLYETHYLENE cCOMPANY LTD.| 7® SEaCE i) e
WaP Th PHUY, m‘ PE (FTIPE) TR | M1 10T TRANSITR LS VALY 1-xoTHE
Cali &F. D-31

Schematic Diagram uasinyasua L&Y Q10 Status OPEN iy CLOSE
o & = - -~
uazgmianaI Data Recorder tNatTuLuAinayQ 1o

Relay Card nielusas MOV 11-XVM-711 7 levininiaeulng
(tils Card ¥iss Status Contact Valve OPEN/CLOSE)
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MARHIN ¥

Cooling Tower Data Sheet uazlaseas Nﬁug 14 Inverter
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13 Talo-"lny aaddoizsu saia :
Tovo - Tuar Corroration Lrp. . , ;
BANGKOK THAILAND . af J
1 | CUSTOMER } REYV | LINE| DATE AME | LEAD | MGR. | PE PAL
2 | LOCATION . 0
3 | uNIT COOLING & STORAGE AREA 1
4 | SUPPLIER  KSBPUMPS CO.LTD JOB NO.  D-138 z
5 ITEM NO. IQN NO, DI138-1300-R001 3
6 | SERVICE COOLING WATER PUMPS ' 4 !
7§ NO.REQDD  (WORKING 2 STAND-BY 1 TOTAL 3) 5 |
8 o * RS R X T e e
9 § LIQUID : COOLING WATER CAPACITY NOR. 3780 RATED 4510 (ot /hr)
10 | CORR./ERO, BY PRESS.
11| PUMPING TEMP 350 ()| DISCHARGE 4.7 (kg/em’G, bar
12 | SPEC. GRAVITY @ Pr 0.994 SUCTION RATED -0.3 (kg/om’G, bar)
13| VAPOR PRESS. @ T 0.060 (kg/em*Abasy|  DIFF. 50 (ke/em’G, ber
1| VISCOSITY @PT 0720 (cP)| TOTAL HEAD 50 (m liq)
15§ ATMOSPHERIC BOILING POINT - (°C)| NPSH AVAIL. 73 (m lig)
16 { SUSPENDED SOLIDS (BY WEIGHT) - (PPMW)
17 § MINIMUM DESIGN TEMP. = C) CONTINUOUS
18} SPECIAL CHARACTERISTIC OF LIQ. % [ ] INDOOR [X] OUTDOOR
19 g 4 ! 2 = HERS AR BRI i h 1
20| MFR. KSB PUMPS MODEL  RDLO 600-885A CODE/ STANDARD MFR. STD. (I-1 or I-2)
21| TYPE [X] HOR. [ ] VERT. [ ] SELF PRIMING | casmng A 536 Grade 60-40-18
: VERT. [ 1 INLINE [ ] BARREL [ ) SUMP_[ ] SUBMERG | IMPELLER BS05C90250

~$] CASEMOUNT, [ ] BRACKET [ ] CENTER-LINE [X] FOOT [ ] VERT| CASE WRG. RING B 584
24| CASETYPE [ ] DIFFUSER [ ] SINGLE-VOL [X] POUBLE-VOL | IMP. WRG. RING B 5B4
25 | CASESPLIT [ ] VERTICAL [ X ] HORIZONTAL [ ) RING.SECT SHAFT AISI 420 Hard
26 NOZZLE SIZE RATING | FACING | POSITION SHAFT SLEEVE A 743,744
27 SUCTION 28" 150 4 Ry END Bearing housing A 48 Class 30
28 DISCH. 24" 150 # RF TOP Bearing cover A 576 Grade 1045
29| NO. OF STAGES SINGLE [ ] OVHG _ [X] BETBRG | ¥ :
30| IMPELLER [X] CLOSED [ | SEMI-OPENED [ ] OPENED SPEED 744 (spm) NPSH REQ'D (WATER) 41 (m
31 DIA. DES. 860 (mm) MAX/MIN 885 /730 (mm)| DES. EFE. 915 (%) DES. BHP. 702.2 W)
32| WEARG RINGDIA, - (mm) CLEAR 0.05 (mm){ MIN. CONTINUOUS FLOW 760 (m'/h)
33 | Augular contact ball bearing NO. 7330 B UA MAX. OPERATING /SHUT OFF PRESS. 6.36/6.6 ( kp/om’G, bar)
34| Deep groove ball bearing NO. 6330 C3 CASE RATED TEMP. 70 (O
35| LUBE [X] RINGOIL [ | FLOOD [.] FLING [ ] PRESS CASING DESIGN/HYDROSTATIC TEST PRESS. 16/6.36  (kglem™G,bar)
36 [ 1 GREASE [ ] PUREMIST [ | PURGE MIST SUCTION SP. SPEED 11145.6 US. Units}
37 ] POWER TRANSMISSION [X] DIRECT [ ) GEAR [ ] V-BELT PUMP CASE JACKET [ 1 FULL [ ] PARTIAL
33 | COUPLING TYPE [X ] FLEX [ ] GEAI[X] DISK [ ] RIGID _[X] SPACER | WEIGHT PUMP 7100 (ke) BASE 2850 (kg)
39 [X] COUPLING GUARD  MATERIAL _ Carbon Steel MOTOR 6070 (kg) COUPLING 204 (kg
40 | ROTATION VIEWED FROM CPLG END [X]CW [ ]Ccow
41| BASEPLATE [X) COMMON [ ] SOLE [ ] SEPARATE NO. OF RINGS <
42 | SHAFT SEAL [ ] NON-SEAL SEALING PRESS. - (kgfom’G)
43 | [ ] PACKING MFR. MATERIAL QIBEGG MFR'S CODE
44 | [X] MECHANICAL SEAL MFR. BURGMANN MODEL M74/175-00 GASKET 1.4122

TYPE SINGLE API CODE - PLAN 11/61

. SEAL RING MATERIALS ; FACES CARBON VS. SILICON CARBIDE

47 Z = 1 & 3 %
a8 SERVICE FLUID INLET CONDITIONS FLOW RATE PLAN MATERIAL (#1) CONNECTIONS
49|  FLUSHING cw E 1 (kgem'Gisar) 35 (‘0 - 1 AISI3I6L | 3/4"ANSI300RF
50
52 | TAPPED OPENINGS [X] VENT [X ] VALVE [ ] CAP [ ] PLUG  [X]FLANGE (SCHEDULE 160 / RF / SOCKETWELD)
53 [ X] DRAIN [X] VALVE [ ] cap [ ] PLUG [ X ] FLANGE (SCHEDULE 160 / RF / SOCKETWELD)
54 | STARTING METHOD [ ] MANUAL _ [X] AUTO
55 VERT. PUMP : [ ] SUMP LENGTH (m) [ ] W/SUCT. STRAINER [ ] THRUST (UP/DOWN)
56 OTC T 3 i E.
57| SUPPLEED BY ABB MOUNTED BY KSB PUMPS SUPPLIED BY MOUNTED BY
58 | MFR. ABB TYPE TEFC MFR. TYPE
59 | RATED OUTPUT 500 &W) INSULATION CLASS  F/IF 55 RATED OUTPUT W (Vemin)
60 | SPEED 745 (rpm) POLES []
61 || PIHASE 3 CYCLE 50 17 VOLTS 6600 APPL. ENG. SPEC
62 | FULL LOAD CURRENT [ (AMPS)| CODE/STANDARD _——
63 § ENCLOSURE TYPE TEFC e
64 § HAZARDOUS AREA / PROTECTION CLASS
65 b
66 [GENERAL NOTE 1. ¥or marking * to be specified by vendor
67 2. The available NPSH shall exceed the required NPSH by at least 1 m.throughout the entire operating
68 range from minis £l stable flow up to and including app ly 130% of rated capacity
(2] 3. Plesse see BEDD (SP-A-0602.01-0000-010) for electrical conditi
0 4. Requived Cleaning specification CLASS VIl
71 5. Seal flush piping shall be minimum 0.5 stainless steel tubing,
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Pump performance curve

kse b.

Project : ‘ Pump series: RDLO 600-885 A
Iterm: Design speed: 744 1/min
Flow rate; 4500 m3/hr Head: 50 m
‘NPSH, 4.1 m Power Input: 702.2 Kw
Efficiency: 87.5 % Impeller size: 860 mm

Max/Min Impeller:  885/730 mm




Data Sheet Motor

ABB Oy
MV Induction Machines

Clasallying code or document type

PERFORMANCE DATA OF MOTOR

ABB

Depariment/Autho: Date of issue Lang. Rev. dale Our raf.
PIE/A. Manninen 10.1.2008 En 2876HF301
Customer raf. Saving ideni Rev./Changed by Pages
4500169414 8010198A 2/2
Motor type code: HXR 500LK8
Rated output 800 kW Power Factor 0,82
Voltage 6600 V5% | Rated torgue 10253 Nm
Frequency 50 Hz Relat. starting current 6,0 "
Speed . 745 rpm Relat. starting torque 0.8
Current 88 A Relat. maximum torque 2,2
Torque and Current asa Function of Speed

S UL 3

5 25

a 72

Vin T/Tn

3 15

2 T U=100% 1

1 0.5

" S ) ' _ - ' .

0 01 0.2 03 0.4 05 0,6 0,7 0.8 09 1
n/ns
- |, U=100%  ~~ | U=B0% ++ Load Torque
— T.U=100% — T, -80%
ABB Oy _
MV Induction Visiting Address Pastal Address Telaphone Telefax
Machines Strdmberginte 1B . P.O.Box 188 +358 10 22 000 +358 10 222 3565
HELSINKI FIN-00381 HELSINKI

Finland
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MOTOR TECHNICAL DATA SHEET

Marked items () need to be completed by Manufacturer/Vendor

Motor Designation [ (MotorTagNo) | (Motor Tag No.) | (Motor Tag No.)
- [Motor type !
T ® Type of construction (Method of cooling) 1C411
|Degree of protection IP 55
—IE Frame size 500
®  |Manufacturer ABB
B8 [Number of poles 3
j Rated speed 748 V/min
() |Rated power 300 kW
® Lﬁmd voltage/frequency £600/50 V/Hz
@ |Connection (Star/Delta) Star
[ |Rated current 38 A
Power factor (1/2, 3/4, FL) 0.65,0.75,0.79 %
® |Efficiency (172, 3/4, FL) 95.1,95.9,96.1 %
[ [Number of motor 3
T |lnsulation class P
[E  |Type of protection Non Hazardous
@ |Explosion group
[  |Temperature class
| ® _|Certificatc of conformity ATEX
®  [TE-time (HotCold) 22(Warm) s
'C__ﬁ_ Locked rotor current 600 %
_IEI Locked rotor/Pull-up/Breakdown torque %
B |Duty type Sl
@ |Starting time (al §5%, 100%) 1.5(80%}, sec
- 0.7(100%)
Noise level at full load 76 (dB(A))
[ B |Moror weight 6070 kg
&  [Position of terminal box and [P Right R;JPI 5%-0111 DE/
[E |Type of coupling N/A
[ ®  [Motor exterior color RAL 7030
(@ |Hub size of motor terminal box  (Metric Thread) M§3
Power cable size/diameter ' 3.6/6cV mm2/mm
XLPE/SWA/PVC
3C-150 SQ.mm
X  |Applicable for adjustable speed DOL
T = Requirement for reversible direction of rotation 2 directional
[ ® |Mounting B3
B0 |Direction of rotation (view from non-driven) Clockwise
‘B  |Hub size of space heater terminal box (Metric thread) 1xM20x1.5
& Space heater power cable size/dismeter N/A mm?2/mm
X |Space heater (1 phase, 220V) 2x80 W
Data of gear:
Manufacturer
Gear type
Number of gear
Output specd 1/min
F’Jeight motor & gear kg
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Tn59a519NWug 1 Inverter (Medium Voltage)

Key features

The ACS 2000 general purpose drive offers unique features
which provide superior application flexibility with a standard

solution.

Line supply connection flexibility

The ACS 2000 provides different line supply connection
options, each offering unique benefits. Depending on the
preference or the existing installation, the ACS 2000 Is
avallable for connection to an external input isolation
transformer or for use without a transformer, the latter
allowing a direct connection to the industrial line supply
(direct-to-line).

Diract-to-line

The ACS 2000 direct-to-line can lower investment Costs
substantially. Due to its compact size and Tighter/wejght
compared to a drive requiring a transformer, it also results in
lower transportation costs and needs less space In tha
electrical room.

The ACS 2000 can be easily retrofitted to fixed spead

motors while the direci-to-line technology results In-gquick
and easy installation and commissioning.

Main power supply

Exiarnal.transformer

For applications where a voltage-matching input Isolation
transformer Is needed or galvanic iselation from the line
supply is required, the ACS 2000 can be connected to a
conventional two-winding oll or dry-type input Isolation
transformer.

Topology of the ACS 2000 for direct-to-line connection
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Tnsqas Nﬁug 1Y Inverter (Medium Voltage) (si0)

The air-cooled general purpose drive provides simple and
reliable motor control for a wide range of applications.

ACS 2000, 800kW, E 6KV

Electromechanically
interlocked doors for
safety

DC bus grounding
switch for safety

User-fnendly drive control panel for

ocal operation

Keypad with multi-language
= Main supply on/off pushbut
- Emergency stop pushbutton
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Tnsqas Nﬁug 1Y Inverter (Medium Voltage) (si0)

It is designed for easy installation, fast commissioning and
efficient maintenance reducing the total cost of ownership.

— |
e Inverter unit
— (INLT)
Control unit e
|
-
e |
] |
Cable connection section e = | - L
for top and bottom entry I b
) Withdrawable
phasze modules
Active Front End
|AFE)




Tnssas Nﬁug 14 Inverter (Medium Voltage) (s10)
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6000V
6.0 315 430 ACS 2961] 1T-AN1-a- !}E 40 1'740 2°000
6.0 85 480 45 1740 2000
i 30 0 =X e 200
60 450 510 ACS 2060-1T-AN1-a-0L 55 1740 2000
6.0 500 630 ACS 2060-1T-AN1-a-ON 60 1740 2000
60" 560 780 ACS 2060 1T-AN1-2-00 70 000"
60 630 860 ACS 2060-1T-AN1-2-08 80
60 10 L o70 ACS 20601 T-AN1-a-0U 20
6.0 800 1'000 ACS 2060-1T-AN1-a-0W 1020 100
66 315 430 ACS 2066 {TAN1-aOE  : 430 3 1740 2'000
6.6 355 480 ACS2066-1TAN*-a0G | 470 41 1'740 2'000
66 400 540 ACS 20661T-AN1A0)/ , | 530 45 1740 2000
66 450 810 ACS2086- ITAN1-ab—— 500 50 1740 2'000
66 500 680 ACS 2066 1T-AN1-aON —+ 650 55 1740 2'000
66 560 760 W]’,Aﬂ‘lm\w 730 &5 1740 2000
66 630 860 AGS 2068 AT-AN1-8-05 520 70 1740 2'000
66 710 or0 | Fhcggbd AEmy a0l L o0 80, 1740 2000
66 800 1'000 ACS/2066-1T-ANT;8-0W 1020 ) 1740 2'000
) n _ L1 fi&}.&m* _ o
60 315 430 ACZ 2060-1T-AN1-a-0 430 3 1740 2'000
69 385 480 ﬁs 2060 1FANT- 2706 a70 0 1740 2'000
6.9 400 540 5 2068-1T AN1-a-0d 540 45 1740 2'000
60 450 610 | 50 1740 2000
60 500 680 55 1'740 2'000
.59 560 e s 0., £0 N80 2000
69 £30 860 ACS 2060- 1T-AN1-3-0S 820 70 1740 2'000
B0 710 070 | UUACS 2060 ITANT-a00 | "0 p1o. 75 1740 2000
* 6.0 800 1'000 ACS 2060-1T-AN1-a-0W 1030 85 1740 2'000
Notes:

6.0/ 6.6k acoonding o EG; B9k acconding to ANSINEMA
*  Indicatve nforrmation rulering 1o fypeal 4-pole moior, under nomnal supply voitege conditions.

*=  Oweripad (10% / B0 sec ) margn included

Dimensions:

Heght 2400 mm cabnet heght
2430 rmm fincl. coolng feme on toph
2700 rmm wilh recundant cooling fans

Depthc 1140 mm

Topology of the ACS 2000 for direct-to-line connection
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