Phthalic
. .2533

(Continenous Process)

Anhydride

30,000 '
O-Xylene
4.1
PA (Phthalic Anhydride) O-Xylene Oxidation 02
CH3 C
/ o\
0 + 302 —omme- 0 0 + 3H20
r \ /
CH3 Cat. C
0
O-Xylene PA
O-Xylene 02 PA Main Product

(Side Reaction)

Benzoic Acid, Toluic Acid, Phthalide,

Maleic Anhydride, Carbon Dioxide, Carbon Monooxide, Citraconic Anhydride

PA

Oxidation
Condensation

Pretreatment and Distillation

A w NP

Storing and Faking & Bagging

Utility

Steam system

2. Heat Transfer Qil System
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3. N2"Gas and Compressed Air System

4. Cooling Water System

| (Waste Gas Treatment Unit)
' Waste Gas Scrubber

O-Xylene Air
manaujnIenai MINIWUUUVEY msthdamagy
(Oxidation) crude PA Gas| Crude PA Gas Waste Gase IINMIAIVUUU
............ '
(Condensation) (Waste Gas Treatment)
Lig. Crude PA
MuAILY Crude Pa

UTILITY MAUNIINAK & NMINAU UTILITY
"""""""""""""""""" (Treatment & Distillation)
ssuyinelenh & sruy : b STuuduaNdanNen |
i ladaauusiunauan | L srupdreiolulasiau |
A 3 ' . : .
wWaswdulavinln :
Pure PA
R i o7 : - = ' o N :
szuudsshawiels ) MINUNANEA Pure PA | @ | szuudnsdinaaiau :
4 1 : 4 BT v :
lumsuanuduanuiou | & s | @msusspanuieun |

o - ' o o
M3y PA siana | Tuia3esdng
--------------------------------- : durfions & masnm | T
(Storing, Flaking & Bagging)
2 PA
4.2

3
PA UTILITY
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4 5
210
2
24
2
8
08.00 . 16.00 .
2. 16.00 . 24.00
3. 24.00 . 08.00
HIamIlaanu
T
4| - ) D . g g N l 1) o - g
ronda | | Aegeutng Aoyansuazssms | [dosade | | dhodgd | | demseana
[- WNuN PA - WHUNUNAATHA |- UNUNUAAR |- Import |- Finance - Export
- WHHN UTILITY | - umunindn - WHuN3INT |- Local - Account |- Local
d a o
- UWWun QC. - UHUNLATDINDIA | - UHUNAY - Ware House
- WNUNIAINTIN Uasany




Hyam el juans

WINUUHUN

SUPERVISOR

FOR

EMAN

OPERATOR

:ﬁ'amsﬂ'm'ﬁaum;o

WINHIUHUN

SUPE

RVISOR

FOR

EMAN

TECH

NICIAN

HELPER
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96
47
3
!
6
16
210
1
2.
3,
.
5.
1 3
7. 500
9.
10.
11.
12.
5

200
100,000

1,000

(BONUS) 2

Operator

49 32
0
b
L
2
3o
7
(
3

12 .
2 !
b :
!

1

3

28 3

)
4 5
2,000
3.5



4.6
4
1. (Mechanical Section)
2, (Electrical Section)
Paging System
3. (Instrument Section)
(Control Valve) (Transmitter)

(Sensor) ' (Gauge)
(Controller) (Recorder) (Indicator)

(Calibration)

Room

46

(Drawing)

Store



4

&’Ta"ﬂmsﬂw'daum;o
1§2UMs

WINUN Wanin Wi Wi
WHwn WA uHunieIesiiote WHUNULNNANAA WHUNIAINTIN
SUPERVISOR SUPERVISOR SUPERVISOR SUPERVISOR

Twsuuu TWsuam TWsuuu TSuau

FINAUA TIINAUA Franaia Franaia

:jﬁ'm'zhomnﬁﬂ
Hazardous Area
workshop
L. (Preventive Maintenence)

(Breakdown)




1. (Cleaning)

2. (Lubrication)

(Metal to metal contact)

(Smooth)
3. (Inspection)
(Defect) (Failure)
2
31 (Subjective inspection)
3.2 (Objective Inspection)

4. (Adjustment and Part Replacement)



(Work Order)

Used)

(instrument) E

(Emergency Repair)

(General Repairing)

workshop

(Emergency Shutdown)

49

(Spare part and Consumable



Cycle

Maintenance)

(Documentations)

(Maintenance Planning)

(Cycle)

(Breakdown Maintenance)

(Maintenance Cost)

50

(Preventive Maintenance)

(Corrective



10.

(interlocking)

- (overtime)
- (Bonus)
- (
Tl (Training)
(PM)
(Modification)

Phthalic  Annydride

(Instrument Section)

Control Valve
On-Off Valve
Motor Operate Valve
(Transmitter)
Pressure Transmitter
Level Transmitter
Differential Pressure Transmitter

Flow Transmitter

ol

(Contineous process Plant)



A ® DN

(Flowmeter)
Ovel Flowmeter
Vortex Flowmeter
Nutating Disk Flowmeter
Pressure Gauge
Temperature Gauge

Level Gauge

Thermocouple

RTD

Pressure Seitch
Temperature Switch
Flowswitch
Level Switch
(Control Room)
Controller
Recorder
Indicator

Alarm Announciator

(Control Loop  Process)

(Control Room)

(Pressure Control Loop)
(Level Control Loop)
(Temperature Control Loop)

(Flow Control Loop)

5



o ok w0 N o

Controller
Transmitter
Control Valve
Indicator
Sensor

Swiches Device

GNIRQ. kM

L S

Qgi]

Cv-105

e F—

CoLuMN

(column)



STEAM

MEASURING ELEMENT
AND TRANSHITTER

9 Block Diagram

1

110
STEAM SV
3
J
FINAL 4

CONTROL X
ELEMENT N
3 T‘r
110

Cv-110

m
c
".
HEAT EXCHANGER PRODUCT OUT
PRODUCT IN
TRAP
U \DAIC
8 Heat Exchanger
AONROLR HEAT
BEMENT (\AME ) EG-AGR
& .l_p_’ @ c
ii 31 | 87 g3
|



4.4

book)

(work order)

(Field)
workshop
PM
PM

(overhaul Maintenance)

(Annual  overhaul)

(Schedual)

(Preventive Maintenance)

PM
24

180

PM

5%

(Log



3. PM 42
PM 2 PM
4 PM
PM PM Check sheet
Log book
5 PM
Control Valve
(Stem)
Loop
4. ' (Calibration)

(Master Calibration Equipment)

Master Calibration Equipment)
(Calibration) Workshop

Inspection Equipments)

1 OAEP 2105 A
(Radiation Detectors and Meters, OAEP 2105 A)

2. BAGHARACH
(oxigen Monitor with Extension Probe, BAGHARACH)

3. TEKTRONIX  CDC 250
(Frequency Counter, TEKTRONIX CDC 250)



INSTRUVENT

INSPECTION & CONDITIONS CHECK SHEET

TAG NO....oiiiiiiiiiieeee e DATE ..o,
LOCATION ... INSPECTOR .....ooiiiiiiiiiiiieee.
TYPE OF INSPECTION PONIT

INSTRUMENTS  PRECISION  CALIBRATION  WORK CONDITION LUBRICATION SURROUND CHECK BODY  MODIFICATION

REMARKS : FOR INSPECTOR

IF ABNORMAL CONDITION, INDICATE PROBLEMS AND DETAILS SYMBOLS
ABNORMAL & IMPROVEMENT DESCRIPTION " =NORMAL
X =URGENT REPATE

0 =IMPROVE
V  =STOP/UNUSED
0

=LUBRICATE/ADJUSTMENT
SIGNATURE.......coviiiiieeeeeee —NO ITEM

INST. SUPERVISOR

2 Preventive Maintenance



10.

11

12.

13.

14.

15.

16.

17.

58

(Testing Equipments)

11/2 FLUKE 8050 A

(Bench Top Digital Multimeter, 4 1/2 Digit, FLUKE 8050 A)

' 312 FLUKE 8060 A
(Flule Multimeter, 3 1/2 Digit, FLUKE 8060 A)

FLUKE 73
(Analog Multimeter, FLUKE -73)
FLUKE 51
(Digital Thermometer, FLUKE - 51)
BK PRECISION 878
(Digital Capacitance Tester, BK PRECISION 878)
10-3000 psi TRADINCO
L 1250
(Hydraulic Dead Weight Pressure Tester 10—3000 psi, TRADINCO L 1250)
YOKIGAWA 2655-12
(Digital Manometer, YOKOGAWA 2655-12)
VAISARA HM 342
(Digital Temperature and Humidity Meters, VAISARA HM 342)
ROSEMOUNT 272
(Field Calibrator Simulation, ROSEMOUNT 272)
TRADINCO  TC-250
(Temperature Calibrator, TRADINCO TC-250)
DC--20 MHZ FLUKE 97
(Ossilloscope Dual Channel, DC-20 MHz., FLUKE 97)
TRANSMATION 1292 APC

(Field Pressure Calibrator, TRANSMATION 1292 APC)

0-25 kg/cm2,

ASHCROFT (Precision Test Gauge, 0-25 kg/cm2, ASHCROFT)
AMETEK  T-740
(Pneumatic Hand Held Pressure & Vacuum Calibrator, AMETEK T-740)
YOKOGAWA 2793
(Decade Resistana Box, YOKOGAWA 2793)
AMETEK  T-740
(Pneumatic Hand Held Pressure & Vacuum Calibrator, AMETEK T-740)
TEKTRONIX .CFG 253
(Pulse Generator, TEKTRONIX CPG 253)



5

18. -50 1ns5°C FLUKE 80 PK-2A

(Temperature Probe -50° ¢ to 115°c, FLUKE 80 PK-2A)
19. 0O 40 .. . WIKA

(Standard Pressure Guage 0-40 kg/crm™, WIKA)

workshop
(Field Calibration)

1 workshop
workshop ' (Pressure Gauge) Transmitter
(Range) 8 /
Field

(Dead weight Tester)

(Calibration bench set) Control Valve
workshop Field
Overhaul

2. (Field Calibration)

Control Valve

Transmitter Transmitter
(Adjustment)
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60

3 (Measuring Equipments)
Transmitter
- Pressure Transmitter 20
- Level Transmitter 17
- Diff. Pressure Transmitter 9
Valve
- Control Valve 33
- ON-OFf Valve 6
- Moter Operating Valve
- Pressure Regulating Valve
Howmeter
- Vortex Type
- Nutating Disk Type 6
- Rotameter Type 20
- Oval Type 2
Gauge
- Pressure 51
- Temperature 23
- Level 4

Temperature Sensor

- Thermocouple 26

- RTD 8
Controller 41 Control Room
Recorder 8 Control Room
Indicator 12 Control Room

supervisor



11

12
13

14

15

16

17

18

19

Hydrolic

(Pressure Gauge Calibration)

(instrument Technician)
Dead Weight Tester

Priming Pump

Pressure Gauge

Support

411

Rauge
Range
(Calibrated Weight)

(Calibrated Weight)

Weight Support

14

Dead Weight Pester

Calibrated  Weight

Weight Support

14

6l

Weight



Control Valve

(Instrument Technician)
: Workshop
4-20 mA Signal Simulator Digital Multimeter

21 Control Valve
2.2 2.8 Kg/cm2 Air Supply Positioner
2.3 4-20 mA Signal Input
24 Digital Multimeter Signal Outpur
25 4 mA 8 mA 12 mA 16 mA 20 mA
indicator ~ Control Value 0%, 25%, 50%, 75%,
100%
2.6 indicator
2.7 Indicator Stroke ( )
Span Positioner
Stroke
ON-OFF Valve 21 2.4
positioner 4 mA 20 mA
0% 100%

2 (Field Calibration)
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Transmitter (Pressure, Level D/C Transmitter)

Workshop
. Feld Pressnre Calibrator Multimeter

31 High Transmitter

3.2 (Range)

3.3 Low

3.4 High 0%, 25%, 50%, 75%
100% Range A 4 mA 8 mA 12 mA,
16 mA 20 mA

35 Zero 0% (4 mA)

Span
3.6

Thermocopule (T/c)

Workshop
: Temperature Calibrator

4.1 (Range) Spec. Thermocouple

4.2 Thermocouple Calibrate Box Calibrator

4.3 0%,25%,
50%, 75% 100%

4.4 Temperature Indicator
Calibraor 5

4.5 mv.

Thermocouple



4.6

4.7

51
52
5.3

54
5.5
5.6
5.7

100
Set

4 5
RTD (Resistance Temperature Detector)
Thermocouple
Howmeter Over Gear
Workshop
25
200
Range
input output 200
200
150 200
Counter
Counter
Howmeter

(Manufacturer)
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Controller

Workshop
Multimeter, Sigual Simulator 4-20 mA

6.1 Multimeter Sigual Output
6.2 Signla Simulator Signal  Input
6.3 Power Supply 220 V. Controller
6.4 4 mA 8 mA 12 mA 16 mA 20 mA
Indicator Controller 0%, 25%, 50%, 75% 100%
6.5 Signal Input Indicator
6.6 0 Zero
6.7 25-100 Span
6.8 Signal Output Controller 0%, 25%, 50%, 75%
100% Multimeter 4 mA 8 mA 12 mA,
16 mA 20 mA output
Multimeter
6.9 4mA Zero  8-20 mA Span
6.10
Indlicator Control Room
2 7 10
7. Recorder
Workshop

Signal Simulator 4-20 mA.

71 Power Supply 220 V. Recorder
7.2 Signal Simulator Signal Input Recorder



7.3 4mA, 8 A 12 mA 16 mA 20 mA
Recording Pen 0%, 25%, 50%, 75% 100%
Chart
7.4 0 Zero 25 100
Span
75
Recorder 3 Witing Pen, 6-Pen Dot Printing
12-Pen Dot Printing. Pen 1
s 4/'1\—%0 mA ” éield I'nstrument r
Control Room
25 (Bagging Machine)
J - % m J A ~-
' 5 kg, 10 kg 20 kg
Multimeter ( )
81 Range
8.2 5 ..
5yl Adjustment knob
8.3 10 .. 15 .. Adjustment
Knob
84 10
25
8.5 10 .. 35
8.6. 5 .. 40
8.7 35 ..,2 ..,15 .. 5

8.8 0
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8.9 Multimeter Sign Output Limit Switch
25

8.10 25 Limit Switch

8.11 Limit Switch Moter

5.
workshop
, Store Room Store Room
' Store Room (Warehouse)
Store Room Worehouse store
Store  Room 33"C
6. (Emergency Shutdown)

o W N



2537 25387
/
() () ()
(

. 2537 3 3 1 1
. 2537 2 4 - ;
. 2537 3 2 2 -
. 2537 2 4 - 2
. 2537 4 5 1 1
. 2537 3 2 1 :
. 2537 2 3 . -
. 2537 1 4 2
. 2538 2 3 1 -
. 2538 2 4 - -
. 2538 3 3 1 2
.. 2538 3 5 : -

O8]
o
SN
N
(o]
\'

(Error)
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5
Trangitter
Contrd Value
Howrreter
Themmocouple/RTD
Contrdler
Saitch Device
Gauge
8.
81
1
2.

SRBEBNBRS& _

1

2537 2538

218

(Costs of Quality)

(Prevention Costs)

69

Fle
() ()
53 8
47 4
3 1
6 -
13» 1 ‘
4 - Contrd
- - Rod
131 14

(Appraisal Costs)



2537

2538

(Internal Failure Costs)

(External Failure Costs)

10



)

1 X1,000

(

(Costs of Quality)

2538

2537

1 Prevention Cost*

11

12

13

14

24

17

2. Appraisal Costs

21

22
23

11

3. Intemd Falllurs Costs

LIYB

8B~

B@ <

B o

_ntA._A.

31
32
3.3
34
35

8

—

254

290

205

124

4. Extemd Fallure Costs

RN

41

4.2

4.3

213
17

24

259

359



400000
m wenal 1
- 111) - N1 A B G B
3000 )
— (= ST
7 2000 I PREVENTION
COSTS
g 150 I APPRAISAL
COSTS
100 _ 1 INTERNAL
300 / FAILURE COSTS
0 fl - St NN % EXTERNAL
r N U \ - FAILURE COSTS
oo 9 % o ® E I TOTAL COSTS
FROM SEPTEMBER 19% TO APRIL 19% OF QUALITY
10
9.
1 (Transmitter)
(Control Room)
(Diaphram)
Transmitter 1
2. (Contral Valve)

Actuator, Positioner, Stem, Body Bonnet



3. RTD/Thermocouple
Control Room

(High Corrosion)

Reactor
4, ' (Pressure Gauge)
1 l 1
Hazadous Area
Bar 6 Bar
5. (Flowmeter)
(Controller)
(Control Room)
Control Valve
Controller
7
7. Switch Device

Explosion Proof
Proximity Switch
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Control Valves
Transmitters
Howmeters
Controllers
RTD/Thermocouples
Gauges

Switch Devices

Interlocks

2537

17
20

19
37

A

2538

/
¢ )
280,000.-
170,000.-
130,000.-
120,000.-
260,000.-
130,000.-
70,000.-
140,000.-
1,400,000.-

74
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