( PET)
PET
31
3.1.1
3111 PET
PET
(Fiber Grade) 31
31 PET
(LV) 0.64 dlig
>257 °C
COOH groups <25 mmol/kg
DEG <14 %(wt)

74 <0.3 %(wt)



25

3112
3 407 100
den 3.2
3.2
/Filament den 40/10 75/18 100/24
% +2 +2 +2
g/den 45+0.5 4.5+0.5 4.5+0.5
% 30+6 306 306
3.1.2
PET
3121 PET
PET
(Polycondensation Process) PTA  EG
2
1) Batch Type PET
[ KT 1
2) Continuous Operating Process (CP)
PET 60-600 / 1
[ PET

26 |/ Batch Type



3122
)
2)
Channel Stretching (HCS)
3
POY
Process
Heated Godets

26

Heated Godets
Hot
Cold Godets
2
POY Draw Twisting
FDY
HCS
PET
33

HCS



3.3

Treatment

Godets

PET Heat Godets

:JOHN BROWN Deutsche Engineering GmbH.

Heated Godets

Godets
1 Godets

Spin- Finish
spin Finish

Godets
4600 /
1,733 kwh/ton

Heat Godets
1,225,000

PET

Heat -

/

Heated Godets HCS

HCS

Spin Finish
Treatment
Finish

5200 /
1,385 kwh/ton
HCS 1%
Heat Godets

Heat
Spin



313

3131

PTA

EG EG

EG

PET
31
PTA
PTA
EG
EG EG
(Esterification)
(Oligomer)
EG

EG

PET

PTA

EG

(Polycondensation)

EG

28



23 .
(Under Water Chip Cutter)

PeT 1

PET

29

EG

PET

PET

PTA

EG

pasafjizen

31

|

l
e

|

Ufisenesines

@
1

Ufjiseanisiia
Inaefuuunaus

:

NITHAR
WANRNRAN PET

|

v

WANANARN PET

PET



3132

32
1) PET
PET
2) (Extrusion)
PET
PET
3) (Spinning)
(Spinnerets)
(Filament)
Spin Finish
4) (Take-up)
Spin Finish
6,000 /

52005500  /



aensalunaingnde
CHuLALONGKORN UNIVERSITY

3



32

3.14
PET
60 80 2
3
3141 PET
PET
0 Batch Batch 5
Batch 4 26 |/
3142
A 2 40  75den B ' 2
75 100 den @ 100 den
34
34
(denier) ( 1 24 )
A 40 4,065
75 7,740
B 75 7,740
100 10,135

C 100 10,135



3.15

3151

PET

1,000 . 3.3

PET 1,040 nrv

Spin Finish  --------------- )

3.3

PET  Spin Finish 1,040 .

35

35

PET

Spin Finish

10

350

1,000

26,000
200

2,500

A

1,000

25

y €-

9,100,000
70,000
875,000

350

/ *



34

34

866 . 34

25

3.6

PTA
EG

PET

1000 . A

PET 1,000

PET
26 |

22,516
8,840
13
350

34

PET 1,000

pet

PET

PTA EG
34
26 |/
3.6

PET

/ *
1,880,600
3,094,000

4,550



35

3.15.2
1) PTA
PTA 3.7
3.7 PTA
( )
2538 B39 B B4 B4 543 B4
Tuntex 400 420 420 420 40 8710 870
Siam Mitsui PTA - - - - 3K RISV
Thal PTA : - - - - - H”
400 420 40 420 710 1220 1570
28 33 58 703 788 1033 1,083
() 2 97 (108 (283 (18 187 487
PTIT
PTA
.. 2540-2542
PTA .. 2542
PTA
PTA
2) EG
EG
EG



316

PET

3.1.7

3.8
3.8
/ /
10,550 24,692,500 kwh
175 61,250 .
625 218,750 Nm3
1,750 612,500
PET

1. PET CHIPS PLANT
1.1 RAW MATERIAL, CATALYST AND ADDITIVES

111
112
113

PTA FEEDING, STORAGE, TRANSPORT
EG STORAGE AND TRANSPORT
ADDITIVE PREPARATION

1.2 POLYCONDENSATION

121
122
123
124
125
126
127

RAW MATERIAL PREPARATION
ESTERIFICATION

FILTER CLEANING

POLYCONDENSATION

VACUUM SYSTEM POLYCONDENSATION
CHIPS PRODUCTION

CHIPS STORAGE AND TRANSPORT

1.3 EG RECOVERY

36



1.4 HTM SYSTEM
141 PRIMARY HTM SYSTEM
142 SECONDARY HTM SYSTEM
143 HTM VENT
144 HTM FILL AND DRAIN

. POLYESTER FILAMENT YARN PLANT

2.1 CHIPS FEEDING, STORAGE AND TRANSPORT
2.2 CHIPS DRYING SECTION
2.3 SPINNING MACHINES
231  EXTRUSION
2.3.2  SPINNING EQUIPMENT
2.3.3 EXCHANGEABLE PARTS
234  TAKE-UP EQUIPMENT
2.4 PREPARATION OF SPIN FINISH
. LABORATORY EQUIPMENT
3.1 CHEMICAL LABORATORY
3.2 TEXTILE LABORATORY

. UTILITY PRODUCTION PLANTS

41 COOLING WATER PLANT

4.2 DEMINERALIZED WATER PLANT

4.3 AIR CONDITIONING PLANT

4.4 STEAM GENERATION AND CONDENSATE PLANT
4.5 PROCESS AND INSTRUMENT AIR PLANT
4.6 NITROGEN GENERATING PLANT

4.7 REFRIGERATION PLANT

. NON PROCESS EQUIPMENT

5.1 OFFICE FURNITURE AND EQUIPMENT
5.2 SAFETY AND MEDICAL EQUIPMENT

5.3 COMMUNICATION SYSTEMS

54 FIRE PROTECTION SYSTEM



PET

318

3.9

14,400

3.9

PTA

PET

PET

PET

10. TANK FARM
11,
12.
13.
14,
15.
16.
17.

38

3.5

450
1,350
600
400
600
1,400
800
200
200
100
1,125
1,575
200
250
150
250
4,750
14,400



39

90

Ol

091

o)

PET

Sz

PET)

3.5



319

3.191

(Chemical Oxygen Demand : COD)

3.10
PET Chips
PET
FDY
Spin Finish
(.. 25%)
400 /.
PET

(Asbestos)

120

135

20

3.10

<6
< 10

A

2539

PET

COD

135

400

40



3192

Nm3ton

N2

PET

3193

41

PET N2 17
1200 ./ .
PET
Oligomer
PET
50 |/



3.2

321

PET

42
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311

—A N o9 <r



PET

31

PET 1

PET

PET



311

10.



311

11



322

323

312

313

48



49

3.12

2.1

PET

2.2

12

2.3

24

2.4

2.5

2.6

~— ™ ~nu — o

e e e R o e )

= oo o~ A ™

N N N o

B T T e

N v~ N N ™™

12
133

65



2.1

2.2

2.3

2.4

2.5

2.6

3.13

PET

W N N = RO N N s O W s N W

w
~
w

50,000
30,000

15,000
10,000

15,000
10,000
6,000

15,000
10,000
6,000

15,000
6,000

15,000
10,000
6,000

15,000
10,000
6,000
20,000
10,000
10,000
20,000
8,000
8,000
8,000
20,000
8,000
8,000
6,000
6,000

50,000
30,000

15,000
20,000

15,000
120,000
18,000

15,000
240,000
54,000

15,000
36,000

15,000
90,000
54,000

15,000
30,000
12,000
20,000
90,000
90,000
20,000
16,000
16,000
16,000
20,000
16,000
16,000
18,000
72,000
1,254,000

50



3.3

331

314

51



11
111

112

113

12
121

3.14

PET

14,400

625 [ ..

52

421,530,000
22,900,000
397,900,000
17,550,000
659,880,000

7,880,000
26,260,000
15,900,000
10,800,000
20,600,000

1,200,000
62,640,000

5,300,000
947,820,000

9,000,000



21
2.2
2.3
24

122

314

581,437,500/12
280,624,245/12

53

99500 ..
5900 [ ..
52,250,000
61,250,000

1,009,070,000

22,704,075
15,136,050
1,968,025
5,045,350

50,453,500

48,453,125
23,385,354

(48.453,125+23,385,354)12

35,919,240

35,919,240
1,095,442,740



332

3321

PET
3.15

PTA
EG

Spin Fnish

3322

3.16

54

3
3.15
/- / ' /
7,880,600 12 94,567,200
3,094,000 13 40,222,000
4,550 120 546,000
70,000 100 7,000,000
875,000 5 4,375,000
350 2,000 700,000
147,410,200
3.16
/ / /
50 10,000 500,000
29 6,000 174,000
9 10,000 90,000
9 10,000 90,000
854,000

= §54,000x12 10,248,000



33.2.3

PET

3.17

Nm3

/
24,692,500
61,250
218,750
612,500

55

3.17

/

25 61,731,250
13 796,250
10 2,187,500
7 4,287,500

69,002,500

1-3

28,434,600



3.18

e e T N =N N S S S SN

B w N N B N NN R

~

50,000
30,000
15,000
15,000
15,000
15,000
15.000
15,000
20,000
20,000
8,000
8,000
8,000
20,000
8,000
8,000
6,000
6,000

3.18

/
50,000
30,000
15,000
15,000
15,000
15,000
15,000
15,000
20,000
20,000
16,000
16,000
16,000
20,000
16,000
16,000
18,000
72,000

400,000

400,000x12 = 4,800,000

56



31
3.2
3.3
34
3.5

10

319

99,827,350

5,225,000
105,052,350

10
20,728,945

3.19

()
147 410,200

10,248,000

69,002,500
28,434,600
4,800,000
105,052,350
20,728,945
385,676,595

57



3.3.3
PET ,3.20
3.20
/ /
(den) ( 1) ()
40 100 875,000
75 75 1,312,500
100 60 6,562,500
5 350,000%
*
1/ / 5
3.34
50
12 ()

565,680,990
529,761,750

/

()
87,500,000

98,437,500
393,750,000
1,750,000
581,437,500

PET

58

50



59

335

10

/

350

60

80

50

50

12

80

60

80

60



1) 60
321 -3.23
3.21 60
/ / /
() (60 ()
PTA . 7,880,600 4,728,360 12
EG . 3,094,000 1,856,400 13
4,550 2,730 120
Spin Finish . 70,000 42,000 100
875,000 525,000 5
/ 350 210 2,000
3.22 60
/ / 17/
() (e ()
50 30 10,000
29 18 6,000
9 6 10,000
9 6 10,000

/ = 528,000x12

60

¢ )
56,740,320

24,133,200
327,600
4,200,000
2,625,000
420,000
88,446,120

1/

¢ )
300,000
108,000
60,000
60,000
528,000

6,336,000



3.23

31
3.2
3.3
34
3.5

kwih

Nm3

3.24

60

61,250
218,750
612,500

/

( )
24,692,500

( 60)
14,815,500
36,750
131,250
367,500

61

60

¢ ) ¢ )
25 37,038,750

13 477,750

10 1,312,500

7 2,572,500
41,401,500

10
3.24

60

()
88,446,120

6,336,000

41,401,500
28,434,600
4,800,000
105,052,350
17,968,845
292,439,415



) 80
3.25-3.27
3.25 80
/ /
( ) ( 80)
PTA . 7,880,600 6304,480
EG . 3,094,000 2,475,200
4,550 3,640
Spin Finish . 70,000 56,000 '
875,000 700,000
/ 350 280
3.26 80
/ /
( ) ( 80)
50 40
29 24
9 8
9 8

/ 7104,000x12

62

¢ ) ¢ )

2 75,653,760
13 32,177,600
120 436,800
100 5,600,000
5 3,500,000
2,000 560,000
117,928,160
/ /
() ¢ )
10,000 400,000
6,000 144,000
10,000 80,000
10,000 80,000
704,000

8,448,000



3.21

31
3.2
3.3
34
3.5

kw.h

Nm3

3.28

80

( )
24,692,500

61,250
218,750
612,500

/

80
/ /
( 80) ¢ ) ¢ )
19,754,000 25 49,385,000
49,000 13 637,000
175,000 10 1,750,000
490,000 * 7 3,430,000
55,202,000
10
3.28
80
()
117,928,160
8,448,000
55,202,000
28,434,600
4,800,000
105,052,350
19,348,895

339,214,005



60 80
3.29
/
(den) « /7 )
40 100
75 75
100 60
5
3.30
/
(den) « 7))
40 100
75 75
100 60
5

I
( )
875,000
1,312,500
6,562,500
350,000*

=24
( )
875,000
1,312,500
6,562,500
350,000*

329 330

60

) I ()

( 60)
525,000
787,500

3,937,500
210,000

80

) I ()

( 80)
700,000
1050,000
5,250,000
280,000

3.3

64

()
52,500,000
59,062,500

236,250,000
1,050,000
348,862,500

¢ )
70,000,000

78,750,000
315,000,000
1,400,000
465,150,000

3.32



31
3.2
33
34
35

>*

1

60
348,862,500
187,387,065
161,475,435

331

1 2 3 4 5 b 7 8 9 10
60 80 100 100 100 100 100 100 100 100
88,446,120 117,928160 147,410,200 147410200 147,410,200 147,410,200 147410200 147410200 147,410,200 147,410,200
6,336,000 8448000 10,248,000 10,248,000 10,248,000 10,248,000 10,248,000 10,248,000 10,248,000 10,248,000

41,401,500 55,202,000 69,002500 69,002,500 69,002,500 69,002,500 69,002,500 69,002,500 69,002,500 69,002,500
28434600 28434600 28434600 28434600 28434600 28434600 28434600 28434600 28,434,600 28,434,600
4,800,000 4,800,000 4,800,000 4,800,000 ~ 4,800,000 4,800,000 4,800,000 4,800,000 42800000  42800,000
105,052,350 105,052,350 105,052,350 105,052,350 105,052,350 105,052,350 105,052,350 105,052,350 105,052,350 105,052,350
17968845 19348895 20,728945 20,728,945 20,728945 20,728945 20,728,945 20,728,945 20,728,945 20,728,945
292,439,415 339,214,005 385,676,595 385,676,595 385.676,595 385,676,595 385,676,595 385,676,595 385,676,595 385,676,595
187,387,065 234,161,655 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245

3.32
2 3 4 5 6 7 8 9 10
80 100 100 100 100 100 100 100 100

465,150,000 581,437,500 581,437,500 581,437,500 581,437,500 5814375500 5814375500 581,437,500 581,437,500
234,161,655 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245
230,988,345 300,813,255 300,813,255 300,813,255 300,813,255 300,813,255 300,813,255 300,813,255 300,813,255

1,385,655,880
96,768,000

648,623,500
284,346,000
48,000,000
1,050,523,500
203,149,300
3,717.066,180
2,666.542,680

5,465,512,500
2,666,542,680
2,798,969,820



3.3.6

(Minimum Attractive Rate of Return : MARR)
(Opportunity Cost of Fund)

50
12

10

3.33

3.33

A 0w N

2

50

EXCEL

567,171,592

20.01
152

66



3.3.7

3311

3.34

3.34

(den)

75
100

67

2
/ /

I () ¢ )
100 875,000 10
75 1,312,500 15
60 6,562,500 75

8,750,000 100

(L00x0.1 }+(75%0.15)+(60x0.75)
66.25 /

EXCEL

3.35



1
60
5,250,000

28,434,600
4,800,000
105,052,350
138,286,950

88,446,120
6,336,000
41,401,500
17,968,845
154,152,465
29.36

66.25
3,748.630

3.35

2
80

7,000,000

28,434,600
4,800,000
105,052,350
138,286,950

117,928,160
8,448,000
55,202,000
19,348,8%
200,927,055
2870

66.25
3.682,742

3
100

8,750,000

28,434,600
4,800,000
105,052,350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

4
100

8,750,000

28,434,600

4,800,000
105,052,350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

5
100

8,750,000

28,434,600

4,800,000
105,052,350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

6
100

8,750,000

28,434,600

4,800,000
105,052,350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

7
100

8,750,000

28,434,600

4,800,000
105,052,350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

8
100

8,750,000

28,434,600
4,800,000
105,052,350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

9
100

8,750,000

28,434,600
4,800,000
105,052,350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

10
100
8,750,000

28,434,600
4,800,000
105,052.350
138,286,950

147,410,200
10,248,000
69,002,500
20,728,945

247,389,645

2821
66.25
3,641,047

82,250,000

284,346,000
48,000,000
1,050,523,500
1.382,869,500

1,385,655,880
96,768,000
648,623,500
203,149,300
2,334,196,680
284.25

662.50
36,559,748



3,748,630

1

1,501,370
3,748,630

5,250,000

248,346,738

69



3.1

18

3.37.2

30

3.36-3.39

3.1

(MARR)

EXCEL

18

30

70



3.36 30

1 2 3 4 5 6 1 8 9 10

60 80 100 100 100 100 100 100 100 100
244203,750 325,605,000 407,006,250 407,006,250 407,006,250 407,006,250 407,006,250 407,006,250 407,006,250 407,006,250
187,387,065 234,161,655 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245
56,816,685 91443345 126382005 126,382,005 126,382,005 126,382,005 126,382,005 126,382,005 126,382,005 126,382,005

3.37 30

1 2 3 4 5 6 7 8 9 10

60 80 100 100 100 100 100 100 100 100
453,521,250 604,695,000 755,868,750 755,868,750 755,868,750 755,868,750 755,868,750 755,868,750 755,868,750 755,868,750
187,387,065 234,161,655 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245 280,624,245
266,134,185 370,533,345 475244505 475244505 475244505 475244505 475244505 475244505 475244505 475,244,505

3,825,858,750
2,666,542,680
1,159,316,070

1,105,166,250
2,666,542,680
4,438,623,570



3.38 30

1 2 3 4 5 b 1 8 9 10

60 80 100 100 100 100 100 100 100 100
348,862,500 465,150,000 581437500 581,437,500 581,437500 581,437,500 581,437500 581,437,500 581,437,500 581,437,500 5465512,500
131,170,946 163913159 196,436,972 196,436,972 196436972 196436972 196,436,972 196,436,972 196436972 196,436,972  1,866,579,876
217,691,555 301,236,842 385,000,529 385,000,529 385000529 385,000,529 385,000,529 385,000,529 385000529 385000529 3598,932,624

3.39 30
()
1 2 3 4 5 6 7 8 9 10
60 80 100 100 100 100 100 100 100 100

348,862,500 465,150,000 581437500 581,437,500 581437500 581,437,500 581,437,500 581,437,500 581,437,500 581,437,500 5465512500
243,603,185 304,410,152 364,811,519 364,811519 364811519 364,811,519 364811519 364811519 364811519 364811519  3,466,505,484
105,259,316 160,739,849 216,625,982 216,625,982 216,625,982 216,625,982 216,625982 216,625,982 216,625,982 216,625,982  1,999,007,016



NPV ()

2,000,000,000 -

1,500,000,000

1,000,000,000 -

500,000,000

-500,000,000 -

-1,000,000,000

0%

MARR

PERCENT(%)
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