
GENERAL GENERAL 
INFORMATION  INFORMATION  

ABO TABO TABOUT ABOUT 
RETROFITTING OFRETROFITTING OFRETROFITTING OF RETROFITTING OF 
PRESSURE VESSELSPRESSURE VESSELSPRESSURE VESSELSPRESSURE VESSELS



CONTENTS :CONTENTS :

11-- DESIGN CODE AND STANDARD FOR PRESSURE VESSEL. DESIGN CODE AND STANDARD FOR PRESSURE VESSEL. 

22-- DIFFERENT TYPE OF PRESSURE VESSEL. DIFFERENT TYPE OF PRESSURE VESSEL. 

33-- SAMPLE DATA SHEETS OF PRESSURE VESSELSAMPLE DATA SHEETS OF PRESSURE VESSEL33-- SAMPLE DATA SHEETS OF PRESSURE VESSEL. SAMPLE DATA SHEETS OF PRESSURE VESSEL. 

44-- DESIGN  FLOWCHART OF PRESSURE VESSEL. DESIGN  FLOWCHART OF PRESSURE VESSEL. 

55-- DIFFERENT TYPE OF RETROFITTING OF PRESSURE DIFFERENT TYPE OF RETROFITTING OF PRESSURE 
VESSEL.VESSEL.



11.. DESIGN CODE AND DESIGN CODE AND 
STANDARDS FORSTANDARDS FORSTANDARDS FOR STANDARDS FOR 

PRESSURE VESSELPRESSURE VESSELPRESSURE VESSELPRESSURE VESSEL



ASME
Sec.VIIIU.B.C. 

19971997



22-- DIFFERENT TYPE OF DIFFERENT TYPE OF 
PRESSURE VESSELSPRESSURE VESSELS



Skirt Support Pressure VesselSkirt Support Pressure Vessel



Skirt Support Pressure VesselSkirt Support Pressure Vessel



Saddle Support Horizontal Saddle Support Horizontal 
Pressure VesselPressure VesselPressure VesselPressure Vessel



Legs Support Pressure VesselLegs Support Pressure Vessel



33-- SAMPLE DATA SHEETS SAMPLE DATA SHEETS 
OF PRESSURE VESSELOF PRESSURE VESSEL























44-- DESIGN  FLOWCHART DESIGN  FLOWCHART 
OF PRESSURE VESSELOF PRESSURE VESSEL















55 DIFFERENT TYPEDIFFERENT TYPE55-- DIFFERENT TYPE DIFFERENT TYPE 
OF RETROFITTINGOF RETROFITTINGOF RETROFITTING OF RETROFITTING 

OF PRESSURE OF PRESSURE 
VESSELVESSEL



TYPICAL FAILURE IN PRESSURE TYPICAL FAILURE IN PRESSURE 
VESSELS :VESSELS :VESSELS :VESSELS :

11 BASE PLATE FAILURE IN HORIZONTAL PRESSURE VESSELSBASE PLATE FAILURE IN HORIZONTAL PRESSURE VESSELS11-- BASE PLATE FAILURE IN HORIZONTAL PRESSURE VESSELS. BASE PLATE FAILURE IN HORIZONTAL PRESSURE VESSELS. 

22-- RIB PLATE FAILURE IN HORIZONTAL PRESSURE VESSELS. RIB PLATE FAILURE IN HORIZONTAL PRESSURE VESSELS. 

33 SHELL PLATE FAILURE DUE TO REACTION OF SADDLE SUPPORT INSHELL PLATE FAILURE DUE TO REACTION OF SADDLE SUPPORT IN33-- SHELL PLATE FAILURE DUE TO REACTION OF SADDLE SUPPORT IN SHELL PLATE FAILURE DUE TO REACTION OF SADDLE SUPPORT IN 
HORIZONTAL PRESSURE VESSELS, BASED ON ZICK METHOD ANALYSES. HORIZONTAL PRESSURE VESSELS, BASED ON ZICK METHOD ANALYSES. 

44-- ANCHOR BOLTS FAILURE IN HORIZONTAL  & VERTICAL PRESSURE ANCHOR BOLTS FAILURE IN HORIZONTAL  & VERTICAL PRESSURE 
VESSELSVESSELSVESSELS. VESSELS. 

55-- BASE RING FAILURE IN VERTICAL PRESSURE VESSELS.BASE RING FAILURE IN VERTICAL PRESSURE VESSELS.

66-- TOP RING FAILURE IN VERTICAL PRESSURE VESSELS.TOP RING FAILURE IN VERTICAL PRESSURE VESSELS.66 TOP RING FAILURE IN VERTICAL PRESSURE VESSELS.TOP RING FAILURE IN VERTICAL PRESSURE VESSELS.



ANCHOR BOLTS FAILUREANCHOR BOLTS FAILURE



TOP PLATE FAILURETOP PLATE FAILURE



ANCHOR BOLTS FAILUREANCHOR BOLTS FAILURE



ANCHOR BOLTS FAILUREANCHOR BOLTS FAILURE



BASE PLATE & ANCHOR BOLTS FAILUREBASE PLATE & ANCHOR BOLTS FAILURE





NOZZLES FAILURENOZZLES FAILURE



BASE PLATE FAILUREBASE PLATE FAILURE



BASE PLATE FAILUREBASE PLATE FAILURE



BASE PLATE & ANCHOR BOLTS FAILUREBASE PLATE & ANCHOR BOLTS FAILURE



SHELL  PLATE  FAILURESHELL  PLATE  FAILURE











RESULT :RESULT :

11-- DECREASING THE OVERTURNING MOMENT FOR PRESSURE DECREASING THE OVERTURNING MOMENT FOR PRESSURE 
VESSELS BY ADDING BRACING & COLUMN.VESSELS BY ADDING BRACING & COLUMN.

22-- USE EXTRA ANCHOR BOLTS IN NEW LOCATION FOR VERTICAL USE EXTRA ANCHOR BOLTS IN NEW LOCATION FOR VERTICAL 
& HORIZONTAL PRESSURE  VESSELS.& HORIZONTAL PRESSURE  VESSELS.

33-- INCREASING THE THICKNESS OF BASE PLATE BY MULTI LAYERS INCREASING THE THICKNESS OF BASE PLATE BY MULTI LAYERS 
PLATE AND PLUG WELDS FOR PRESSURE VESSELS.PLATE AND PLUG WELDS FOR PRESSURE VESSELS.

44-- ADDING REINFORCING BEAMS AROUND THE SHELL FORADDING REINFORCING BEAMS AROUND THE SHELL FOR44-- ADDING REINFORCING BEAMS AROUND THE SHELL FOR ADDING REINFORCING BEAMS AROUND THE SHELL FOR 
PRESSURE VESSELS.PRESSURE VESSELS.

55-- USE EXTRA SADDLE IN HORIZONTAL PRESSURE VESSELS.USE EXTRA SADDLE IN HORIZONTAL PRESSURE VESSELS.



Foundation RetrofittingFoundation Retrofittinggg
CalculationCalculation

















Foundation RetrofittingFoundation Retrofittinggg
DrawingDrawing



MAIN DIMENSIONS
(1)B

C
e
e

D

b

d

e

e

e
he
t e

He

c e

(1)
4980
(1)
(1)
(1)
(1)
(1)
(1)

Bn 1919
Cn 2711
Dn 6548
Hn 800
tn 1040

MAIN DIMENSION



TOWER 
NAME TYPE

TOTA
LNo.

DIA.(mm
) A B C D

CUT 
LENGT

H
Total 

Weight
Total 

Weight
- - - (mm) (mm) (mm) (mm) (mm) (mm) (Kg) (Kg)

0 2132 1200 0 4532 1602.3
0 2649 1200 0 5049 1785.0
0 2132 1200 0 4532 217.3
0 2649 1200 0 5049 242.0
0 2132 1200 0 4532 357.7
0 2649 1200 0 5049 398.4

33a U 96 20 624 400 0 0 1424 337 1 337 1

V 32 20

1693.6

229.7V

34

32

31 V 56

378.0

32

24 18

ROUND BAR

33a U 96 20 624 400 0 0 1424 337.1 337.1
33b U 96 20 624 400 0 0 1424 337.1 337.1
36 L 40 30 840 300 0 0 1140 253.0 253.0
35 A 792 16 300 0 0 0 300 375.0 375.0
37 O 16 10 750 750 0 100 3200 31.6 31.6
38 O 16 10 400 750 0 100 2500 24.7 24.7
39 J 16 10 750 100 100 0 950 9.4 9.4
40 A 24 36 0 0 0 0 1540 295.3 295.3

C= 900
D= 900 C<D V= 20.5 m3

2500 h= 660 Kg
3274 3964.6
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TOWER 
NAME

TYPE TOTA
LNo. DIA.(mm

) A B C D

CUT 
LENGT

H
Total 

Weight
Total 

Weight
- - - (mm) (mm) (mm) (mm) (mm) (mm) (Kg) (Kg)

0 4119 1200 0 6519 4584.0
0 5734 1200 0 8134 5719.4
0 4119 1200 0 6519 771.7

31 V

ROUND BAR

88 36 5151.7

0 5734 1200 0 8134 962.9
0 4119 1200 0 6519 514.5
0 5734 1200 0 8134 641.9

33 U 400 20 1950 770 0 0 3490 3442.8 3442.8
36 L 80 25 1950 300 0 0 2250 693.6 693.6
35 A 1584 16 300 0 0 0 300 750.0 750.0
37 O 64 10 750 750 0 100 3200 126.3 126.3
38 O 64 10 400 750 0 100 2500 98.6 98.6
39 J 64 10 750 100 100 0 950 37.5 37.5
40 A 56 62 0 0 0 0 1930 2561.1 2561.1

C= 900
D= 900 C<D V= 127.5 m3

4900 h= 610 Kg
6138.7 14307

34 V 32 20 578.2

V32 867.348 20



Ae 1750
Be 2110
Ce 610
De 860
Te 430

MAIN DIMENSIONS

An 2750
Bn 3110
Cn 810
Dn 1060
Tn 860

MAIN DIMENSIONS

CUT 
LENGT Total

ROUND BAR (FOR TWO SADDLE)

VESSEL TYPE No. DIA.(mm) A B C D
LENGT

H  Weight
Total 

Weight

- - - (mm) (mm) (mm) (mm) (mm) (mm) (Kg) (Kg)
21 U 12 24 2650 200 200 0 3050 10.8 130.0
22 U 64 16 400 200 200 0 800 1.3 80.8
23 U 12 24 3010 200 200 0 3410 12.1 145.3
24 U 32 12 2650 150 150 0 2950 2.6 83.8
25 U 28 12 3010 150 150 0 3310 2.9 82.3
26 A 184 20 260 0 0 0 260 0.6 118.0

27a L 12 36 5575 300 0 0 5875 46.9 563.3
27b L 4 36 4435 300 0 0 4735 37.8 151.3
28 O 70 10 710 960 0 100 3540 2.2 152.8
29 L 384 16 175 50 0 0 225 0.4 136.4
30 A 4 14 200 0 0 0 200 0.2 1.0

V= 11.5 m3

L= H-T-N-M 4435
Ce= 610
De= 860 Kg

1644.9



Ae 1780
Be 1680
Te 430

MAIN DIMENSIONS

An 2980
Bn 2880
Tn 860

MAIN DIMENSIONS

CUT

ROUND BAR (FOR TWO SADDLE)

VESSEL TYPE No. DIA.(mm) A B C D

CUT 
LENGT

H  Weight
Total 

Weight

- - - (mm) (mm) (mm) (mm) (mm) (mm) (Kg) (Kg)
21 U 12 16 2680 200 200 0 3080 4.9 58.3
22 U 60 16 400 200 200 0 800 1.3 75.8
23 U 12 16 2580 200 200 0 2980 4.7 56.4
24 U 30 14 2680 150 150 0 2980 3.6 108.0
25 U 30 14 2580 150 150 0 2880 3.5 104.4
26 A 156 18 260 0 0 0 260 0.5 81.0

V= 10.2 m3

Kg
484.0



Ae 1190
Be 1270
Te 330

MAIN DIMENSIONS

An 2190
Bn 2270
Tn 660

MAIN DIMENSIONS

VESSEL TYPE No DIA (mm) A B C D
CUT 

LENGTH Weight
Total 

Weight

ROUND BAR (FOR TWO SADDLE)

VESSEL TYPE No. DIA.(mm) A B C D LENGTH Weight Weight

- - - (mm) (mm) (mm) (mm) (mm) (mm) (Kg) (Kg)
21 U 12 16 2090 200 200 0 2490 3.9 47.2
22 U 52 16 400 200 200 0 800 1.3 65.7
23 U 12 16 2170 200 200 0 2570 4.1 48.7
24 U 24 12 2090 150 150 0 2390 2.1 50.9
25 U 22 12 2170 150 150 0 2470 2.2 48.2
26 A 92 16 260 0 0 0 260 0.4 37.8

V= 5.6 m3

Kg
298.4



Ae 1750
Be 2110
Ce 610
De 860
Te 430

MAIN DIMENSIONS

e

An 2750
Bn 3110
Cn 810
Dn 1060
Tn 860

MAIN DIMENSIONS

ROUND BAR (FOR TWO SADDLE)

VESSEL TYPE No. DIA.(mm) A B C D

CUT 
LENGT

H  Weight
Total 

Weight

- - - (mm) (mm) (mm) (mm) (mm) (mm) (Kg) (Kg)
21 U 12 24 2650 200 200 0 3050 10.8 130.0
22 U 64 16 400 200 200 0 800 1.3 80.8
23 U 12 24 3010 200 200 0 3410 12.1 145.3
24 U 32 12 2650 150 150 0 2950 2.6 83.8
25 U 28 12 3010 150 150 0 3310 2.9 82.3
26 A 184 20 260 0 0 0 260 0.6 118.0
27a L 12 36 5575 300 0 0 5875 46.9 563.3
27b L 4 36 4435 300 0 0 4735 37.8 151.3
28 O 70 10 710 960 0 100 3540 2.2 152.8
29 L 384 16 175 50 0 0 225 0.4 136.4
30 A 4 14 200 0 0 0 200 0.2 1.0

V= 11.5 m3

L= H-T-N-M 4435
Ce= 610
De= 860 Kg

1644.9
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