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208-40-E-005

COOLER 208-40-E-005 FABRICATION QUALITY CERTIFICATE

Vent Gas Cooler Vessel

Vessel Description)

serial #
GP-H-034

built:

201
August, 2014

( )
(date of manufacturing)

G-PEM HEAVY INDUSTRIES CORPORATION

( ; Manufacturer’s Name and Address)

Block #38, Daebul National Industrial Complex, 520 Younang-ro, Samho-eup, 
Yeongam-gun, Jeonnam, Korea (526-703)

Vent Gas Cooler Expansion Joint

Vessel Description)

serial #
MGF-U-14-001

built:

201
May, 2014

( )
(date of manufacturing)

MEGAFLEXON CO., LTD.

( ; Manufacturer’s Name and Address)

#92-48, Poongomoo-Dong, Gimpo-Si, Gyeonggi-Do, Korea (415-070)



TECHNICAL DATA AND PARAMETERS

Vessel Component Description

C
Shell Side Tube Side

2)
Operating Pressure, MPa (kgf/cm

2
)

1,178 (12,01) 2,472 (25,21)

2)
Design Pressure, MPa (kgf/cm

2
)

0,110 (1,12) 0,450 (4,59)

2)
Test Pressure, MPa
(kgf/cm

2
)

Hydrostatic Test

1,993 (20,32) 4,184 (42,66)

Pneumatic Test
N/A N/A

Operating Fluid Temperature, C
93,3 335,7

From plus 93.3 to plus 335.7

446,8 151,8
From plus 446.8 to plus 151.8

,
Design Wall Temperature, C

455 537

Minimum Design Metal Temperature, C

35
Minus 35

35
Minus 35

Operating Fluid Atmospheric Air Vent Gas

Operating Fluid
Description

Hazard Class

IV 12.1.005
IV as per GOST 12.1.005

I 12.1.005
I as per GOST 12.1.005

Explosive Hazard No Yes

Fire Hazard No Yes

Operating Fluid Group

2
032/2013

2 in compliance with CU TR 032/2013

1

1 in compliance with CU TR 032/2013

Corrosion (Erosion) Allowance, mm

– 3,0
Vessel Shell

.
– 3,0

Expansion Joint End Pipes

– 1,5
Channel Shells and Cones 

– 4,5
Tubesheets

– 1,6
                                Vessel Supports

, 3

Capacity, m
3 0,194 0,07

,
Empty Vessel Weight, kg

970

. , *
Maximum Weight of Filled Up Fluid, kg *

----

,
Designed Vessel Service Life Time, years

20

*
For vessels with liquified gases



2. 
PARAMETERS OF VESSEL MAIN COMPONENTS
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Manual welding by carbon steel electrode 
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GT.SM-1.1-
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Per WPS No. WP-GT.SM-1.1-0315
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Soldering)
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Welding (Soldering) Process

Welding Rods, Welding Wire, 

Solder Alloy (Type, Grade, 
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0
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3. , , .
NOZZLE, FLANGE, HEAD, AND FASTENER DATA

Description

-

Qnty,
item.

Sizes, mm, or Specification 
Number

Material

Grade
Standard

A»,

Nozzle , Vent Gas Outlet

Pipe
1

Ø 152,4” ,
40S, . 7,11

145
Ø 6", SCH40S, wall thickness

7.11 mm, 145 mm long

SA312-
TP316H

ASME
A312

End Plate

1

Ø 210 , .
10 ,

Ø 210 mm, wall thickness
10 mm

SA516-70
ASME
A516

«B», 

Nozzle B, Vent Gas Inlet

Pipe
1

Ø 101,6” ,
40S, . 6,02 

145
Ø 4", SCH40S, wall thickness 

6.02 mm, 145 mm long

SA312-
TP316H

ASME
A312

End Plate

1

Ø 150 , .
10 ,

Ø 150 mm, wall thickness 
10 mm

SA516-70
ASME
A516

«C», 

Nozzle C, Atmospheric Air 
Inlet

Pipe (Forging)

1

Ø 203,2 x 320 , .
12,7 ,

178,7 , 80
Ø 203,2 x 320 mm, wall thickness
12.7 mm, 178,7mm long, SCH80

SA266-2
ASME
A266

Flange
1

Ø 8” ,
. 20 / 2,

,

Ø 8", SCH80, Cl. 300 lb, WN FF

SA105
ASME
A105

«D», 

Nozzle D, Atmospheric Air 
Outlet

Pipe (Forging)

1

Ø 203,2 x 320 , .
12,7 ,

178,7 , 80
Ø 203,2 x 320 mm, wall thickness
12.7 mm, 178,7mm long, SCH80

SA266-2
ASME
A266

Flange
1

Ø 8” , 80, 
. . 20 / 2,

,

Ø 8", SCH80, Cl. 300 lb, WN FF

SA105
ASME
A105



3. , ,
( )

NOZZLE, FLANGE, HEAD, AND FASTENER DATA (Continuation)

Description

-

Qnty,
item.

Sizes, mm, or Specification 
Number

Material

Grade
Standard

« 1», 

Nozzle T1, Temperature 
Indication Tap 

T
h
re

a
d
o
le

ts
 l
o
c
a
te

d
 o

n
 p

ip
e
 o

f 
N

o
z
z
le

 C
1

Ø 1” , . 0
/ 2,

Ø 1", Cl. 300 lb,
Wall Thickness 8.75 mm

SA105
ASME
A105

« 2», 

( )
Nozzle T2, Temperature 
Indication Tap (Plugged)

1

Ø 1” , . 0
/ 2,

8,75 

Ø 1", Cl. 300 lb,
Wall Thickness 8.75 mm

SA105
ASME
A105

«C D»
Gaskets of Flanges of Nozzles C and D

2

-
.

. Ø298 . Ø272 
. 4,5

Spiral Wound with Graphite Filler 

ID 298 x OD 272 x t 4.5 mm

316SS/FG ----

Internals

Sealing Strip
4

6 mm thick
SA240-316H

ASTM
A240

Tie Rod 6 SA479-316
ASTM
A479

Nut 12 SA194-8
ASTM
A194

Internal Buffles
12 6

6 mm thick
SA240-316H

ASTM
A240

Internal Spacers
60 Ø 3/8“, . 40

Pipe Ø 3/8“, SCH40

SA312-
TP316H

ASTM
A312

Vessel Supports Parts

Base Plate 
2 515,1 x 200 x 16 

SA516-
70N

ASME

A516

Top Plate 
2 50 x 200 x 10

SA516-
70N

ASME

A516



NOZZLE, FLANGE, HEAD, AND FASTENER DATA (Continuation)

Description

-

Qnty,
item.

Sizes, mm, or Specification 
Number

Material

Grade Standard

Gusset Plate
4 492,4 x 274 x 10

SA516-
70N

ASME

A516

Reinforcing Pad
2 250 x 350 x 6 SA516-70

ASME

A516

Earth Lug
2 197,5 x 65 x 6 

SA240-
304

ASME

A240

Wind Guide Pipe

2
Ø

Ø 4”,  SCH160, 219,1 mm long

SA106-B ASTM A106

Wind Guide Pipe

2
Ø

Ø 4”,  SCH160, 110,1 mm long

SA106-B ASTM A106

Wind Guide Cover Plates
4 Ø

Ø mm thick
SA516-70 ASTM A516

Support Reinforcement Pads
4 Ø 200 x 6 SA516-70 ASTM A516

External Thermal Insulation Mounting Parts

Support Ring
4 . 6

6 mm thick
SA516-70

ASME

A516

Floating Ring
2 R 10 SA36 ASME A36

Support Rod
2 R 10 SA36 ASME A36

Support Clip
6 . 6

6 mm thick
SA516-70

ASME

A516

Expansion Joint Assembly Components

Bellows
1 75

75 mm long

SB443-
NO6625-2

ASTM 
SB443

End Pipe
2

Ø 12”, . XS, 
. 12,7 

Ø 12”, SCHXS, 12,7 thick

SA106-B
ASME

A106

Sleeve
2 . 3

3 mm thick

SA240-
304

ASME

A240



NOZZLE, FLANGE, HEAD, AND FASTENER DATA (Continuation)

Description

-

Qnty,
item.

Sizes, mm, or Specification 
Number

Material

Grade Standard

Collar
2 . 3

3 mm thick

SA240-
304

ASME A240

Cover
1 . 3

3 mm thick

SA240-
304

ASME A240

Bolt-&-Nut Set
3 M16 

SA193-B7
SA194-2H

ASME

A193, A194

Holder
6 75

75 mm long
SA36 ASME A36

Cover Bolt
6 M8 SA193-B7 ASTM A193

Cover Holder
6

4.5 mm thick
SA36 ASME A36



-

DATA ON SAFETY RELIEF DEVICES, INSTRUMENTATION, AND SAFETY DEVICES

Description

Q
u
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n
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ty
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a
l

B
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re
,
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m

M
N

o
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a
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P
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s
s
u
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, 

M
P

a

Shell Material

Grade
Standard

-1057
«Rosemount», 3144P,

00 º
TE-1058 WIKA
TC10/TW25

Temperature Transmitter TT-1057, Rosemount, Model 
Number 3144P, Scale Range from 0 to 200 º , complete 
with Thermocouple TE-1058, WIKA, Model Number 
TC10/TW25

1
»,

Nozzle Pipe,
Thermowell T1

25,4 ----

.

Stainless
Steel

----
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Standard

Heat (Lot) Number

Certificate (Report) Number and 
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0
 

C
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Elongation A5, %
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2

Impact Elasticity, J/sm
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Temperature, C

Sample Type

Before Aging

After Aging

Sample Type

,
0

0
3

-1
, 2

 
S

h
e
ll,

P
a
rts

0
0
3
-1

, 2
 

SA106-B

ASME A106

J3LB221

WYYK3301
11.12.2013

3
6
8

5
3
3

3
9

----
----

----
----

----
----

----

,
0

0
3

-3
,
4

C
h
a
n
n
e
l
S

h
e
ll,

P
a
rts

0
0
3
-3

,
4

SA312-
TP316H

ASME A312

YX1308-113

2014032621982

005
26.03.2014

2
9
7

5
6
5

6
8

----
----

----
----

----
----

----

,
0

0
3

-5
,

6
C

o
n
e
s
,
P

a
rts

 0
0
3
-5

,
6

SA240-
316H

ASME A240

298459-03

01Y4000195-

1/1
16.01.2014

3
1
9

5
8
2

6
2

----
----

----
----

----
----

----



D
A

T
A

O
N

V
E

S
S

E
L

B
A

S
IC

M
A

T
E

R
IA

L
S

U
S

E
D

F
O

R
M

A
N

U
F

A
C

T
U

R
IN

G
(C

o
n

tin
u

a
tio

n
)

Vessel Component Description

M
a
te

ria
l

.
M

e
c
h

a
n

ic
a
l

T
e
s
t

D
a
ta

a
s

p
e
r

C
e
rtific

a
te

o
r

a
s

p
e
r

S
h

o
p

T
e
s
t

R
e
p

o
rt

Grade

Standard

Heat (Lot) Number

Certificate (Report) Number and Date

t=
2
0
 

C
a
t T

e
m

p
e
ra

tu
re

 o
f t=

2
0
 

C

t<
0
 

C
a
t T

e
m

p
e
ra

tu
re

 o
f t<

0
 

C

Yield Point, MPa

Ultimate Strength, MPa

Elongation A5, %

, %
Area Reduction, %

2

Im
p

a
c
t

E
la

s
tic

ity
,

J
/s

m
2

2

Impact Elasticity, J/sm
2

Temperature, C

Sample Type

Before Aging

After Aging

Sample Type

-1
, 2

T
u
b
e

S
h
e
e
ts

,
P

a
rts

0
0
4
-1

, 2

SA965-F316H

ASME A965

E81395

KMK140128-8
28.01.2014

3
1
5

5
1
6

5
7

7
1

----
----

----
----

----
----

.
,

0
0
4

-3
H

e
a
t E

x
c
h
a
n
g
e
 T

u
b
e
s
, P

a
rt 

0
0
4
-3

SA213-TP316-H

ASME A213

11D647

2014032621982001

26.03.2012

2
7
5

5
8
5

6
2

----
----

----
----

----
----

----



DATA ON VESSEL BASIC MATERIALS USED FOR MANUFACTURING (Continuation)

V
e
s
s
e
l 

C
o

m
p

o
n

e
n

t 
D

e
s
c
ri

p
ti

o
n

Material
Mechanical Test Data as per Certificate or as per Shop Test Report

G
ra

d
e

S
ta

n
d

a
rd

H
e
a
t 

(L
o

t)
 N

u
m

b
e
r

C
e
rt

if
ic

a
te

 (
R

e
p

o
rt

) 
N

u
m

b
e
r 

a
n

d
 D

a
te

t=20 C
at Temperature of t=20 C

t<0 C
at Temperature of t<0 C

Y
ie

ld
P

o
in

t,
M

P
a

U
lt

im
a
te

S
tr

e
n

g
th

,
M

P
a

E
lo

n
g

a
ti

o
n

A
5
, 
%

, 
%

A
re

a
R

e
d

u
c
ti

o
n

, 
%

2

Impact Elasticity,
J/sm

2

2

Im
p

a
c
t

E
la

s
ti

c
it

y
,
J
/s

m
2

T
e
m

p
e
ra

tu
re

, 
C

S
a
m

p
le

 T
y
p

e

B
e
fo

re
 A

g
in

g

A
ft

e
r 

A
g

in
g

S
a
m

p
le

T
y
p

e

Expansion Joint End Pipe S
A

1
0
6

-B

A
S

M
E

 A
1
0

6

J
1
L
A

8
7
6

W
Y

Y
K

3
8
9

0
-0

1
2
9
.1

1
.2

0
1
1

364 527 45
---- ---- ---- ---- ---- ---- ----

Expansion Joint Bellows

S
B

4
4
3
-N

O
6
6
2
5
-2

A
S

M
E

 B
4
4
3

5
1
8
3
3
0

3
2

-0
8

1
-0

8
8

2
3
.0

1
.2

0
1
2

372 820 57 ---- ---- ---- ---- ---- ---- ----



5
. 

D
A

T
A

O
N

V
E

S
S

E
L

B
A

S
IC

M
A

T
E

R
IA

L
S

U
S

E
D

F
O

R
M

A
N

U
F

A
C

T
U

R
IN

G
(C

o
n

tin
u

a
tio

n
)

Vessel Component Description

M
a
te

ria
l

Additional Data (Ultrasonic Test, Hardness 

Test, Initial Heat Treatment, etc.)

C
h

e
m

ic
a
l C

o
m

p
o

s
itio

n
 a

s
 p

e
r

C
e
rtific

a
te

 o
r a

s
 p

e
r S

h
o

p
 R

e
p

o
rt, %

Grade

Standard

Heat (Lot) Number

Certificate (Report) Number and Date

C
M

n
S

i
C

r
N

i
M

o
C

u
T

i
V

S
P

Other Elements

,
0

0
3

-1
, 2

 
S

h
e
ll,

P
a
rts

0
0
3
-1

, 2
 

SA106-B

ASME 
A106

J3LB221

WYYK3301
11.12.2013

H
V

1
5
9

0,19

1,01

0,3

0,05

0,02

0,01

0,03

----

----

0,007

0,014

Nb – 0,009

,
0

0
3

-3
, 4

 
C

h
a
n
n
e
l
S

h
e
ll,

P
a
rts

0
0
3
-3

, 4
 

SA312-
TP316H

ASME A312

YX1308-113

201403262198

2005
26.03.2014

----

0,049

0,063

0,3

16,5

11,06

2,04

----

----

----

0,001

0,034

----

,
0

0
3

-5
,

6
C

o
n
e
s
,
P

a
rts

 0
0
3
-5

,
6

SA240-316H

ASME A240

298459-03

01Y4000195-

1/1
16.01.2014

H
B

1
6

7

0,04

0,85

0,45

16,1

10,1

2,11

----

----

----

0,001

0,027

----



D
A

T
A

O
N

V
E

S
S

E
L

B
A

S
IC

M
A

T
E

R
IA

L
S

U
S

E
D

F
O

R
M

A
N

U
F

A
C

T
U

R
IN

G
(C

o
n

tin
u

a
tio

n
)

Vessel Component Description

M
a
te

ria
l

-

Additional Data (Ultrasonic Test, Hardness Test, 
Initial Heat Treatment, etc.)

C
h

e
m

ic
a
l C

o
m

p
o

s
itio

n
 a

s
 p

e
r C

e
rtific

a
te

 o
r a

s
 p

e
r S

h
o

p
 R

e
p

o
rt, %

Grade

Standard

Heat (Lot) Number

Certificate (Report) Number and Date

C
M

n
S

i
C

r
N

i
M

o
C

u
T

i
V

S
P

Other Elements

-1
, 2

T
u
b
e

S
h
e
e
ts

,
P

a
rts

0
0
4
-1

, 2

SA965-F316H

ASME A965

E81395

KMK140128-8
28.01.2014

1
0

6
0

º
N

o
rm

a
liz

e
d
 a

t 
1
0
6
0

º

0,04

1,46

0,42

16,3

10,1

2,09

----

----

----

0,027

0,035

N – 0,04

.
,

0
0
4

-3
H

e
a
t E

x
c
h
a
n
g
e
 T

u
b
e
s
, P

a
rt 

0
0
4
-3

SA213-TP316-H

ASME A213

11D647

2014032621982001
26.03.2012

----

0,042

1,54

0,297

16,96

11,12

2,05

----

----

----

0,003

0,033

----



5
.

D
A

T
A

O
N

V
E

S
S

E
L

B
A

S
IC

M
A

T
E

R
IA

L
S

U
S

E
D

F
O

R
M

A
N

U
F

A
C

T
U

R
IN

G
(C

o
n

tin
u

a
tio

n
)

Vessel Component Description

M
a
te

ria
l

Additional Data (Ultrasonic Test, Hardness Test, 

Initial Heat Treatment, etc.)

C
h

e
m

ic
a
l C

o
m

p
o

s
itio

n
 a

s
 p

e
r C

e
rtific

a
te

 o
r a

s
 p

e
r S

h
o

p
 R

e
p

o
rt, %

Grade

Standard

Heat (Lot) Number

Certificate (Report) Number and Date

C
M

n
S

i
C

r
N

i
M

o
C

u
T

i
V

S
P

Other Elements

E
x
p
a
n
s
io

n
J
o
in

t
E

n
d

P
ip

e

SA106-B

ASME A106

J1LA876

WYYK3890-01
29.11.2011

----

0,18

1,00

0,25

0,05

0,02

0,01

0,01

----

----

0,003

0,012

Nb – 0,008

E
x
p
a
n
s
io

n
J
o
in

t
B

e
llo

w
s

SB443-NO6625-2

ASME B443

518330

32-081-088

23.01.2012

H
B

7
4

0,4

0,2

0,15

22,1

Balance

8,2

----

0,18

----

0,0001

0,006

Cb - 3,3
Al – 0,24
Ta – 0,01



VESSEL BODY MEASUREMENT CHART

V
e
s
s
e
l 

C
o

m
p

o
n

e
n

t

S
k
e
tc

h
 N

u
m

b
e
r

S
e
c
ti

o
n

 N
u

m
b

e
r

,
Diameter, mm Ovality, %

-

Linear Deviation,
mm

Weld Joint Edges Deviation. mm

Longitudinal Circular

N
o

m
in

a
l 
In

te
ri

o
r

(
)

A
ll

o
w

e
d

D
e
v
ia

ti
o

n

(P
lu

s
 /
 M

in
u

s
)

A
c
tu

a
l 

D
e
v
ia

ti
o

n

A
ll

o
w

e
d

A
c
tu

a
l

A
ll

o
w

e
d

A
c
tu

a
l

A
ll

o
w

e
d

A
c
tu

a
l

A
ll

o
w

e
d

A
c
tu

a
l

003-1 ( )
Shell, Part 003-1 (Top)

0
4

-0
6

-2
0

1
4

V
e
s
s
e
l 
B

o
d
y
 M

e
a
s
u
re

m
e
n
t 
C

a
rd

 d
a
te

d
 0

6
-0

4
-2

0
1
4

1 298,5 2,9 0,5 1
]

0,17 5,02 1 ---- ----

---- ----

2,27 0,5

,
003-1 ( )
Shell, Part 003-1 (Bottom)

2 298,5 2,9 0,5 1
]

0,34 1,26 0,5 ---- ----
2,27 0,5

---- ----

,
003-3

Channel Shell, Part 003-3
3 298,5 2,9 1 1

]

0,34 0,23 0 ---- ----
2,27 0,5

---- ----

,
003-4

Channel Shell, Part 003-4
4 298,5 2,9 2 1

]

0,67 0,23 0 ---- ----

---- ----

2,27 0,5



VESSEL BODY MEASUREMENT CHART (Continuation)

V
e
s
s
e
l 

C
o

m
p

o
n

e
n

t

S
k
e
tc

h
 N

u
m

b
e
r

S
e
c
ti

o
n

 N
u

m
b

e
r

,
Diameter, mm Ovality, %

-

Linear Deviation,
mm

Weld Joint Edges Deviation. mm

Longitudinal Circular

N
o

m
in

a
l 
In

te
ri

o
r

(
)

A
ll

o
w

e
d

D
e
v
ia

ti
o

n

(P
lu

s
 /
 M

in
u

s
)

A
c
tu

a
l 

D
e
v
ia

ti
o

n

A
ll

o
w

e
d

A
c
tu

a
l

A
ll

o
w

e
d

A
c
tu

a
l

A
ll

o
w

e
d

A
c
tu

a
l

A
ll

o
w

e
d

A
c
tu

a
l

, 003-5
Cone, Part 003-5

0
4

-0
6

-2
0

1
4

V
e
s
s
e
l 
B

o
d
y
 M

e
a
s
u
re

m
e
n
t 
C

a
rd

 d
a
te

d
 0

6
-0

4
-2

0
1
4

5

102,3 1,02 1
1

0,98
0,34 0 1,4 0,5

1,8 0,5

298,5 2,98 2 0,67 1,8 0,5

, 003-6
Cone, Part 003-6

6

298,5 2,98 2
1

0,67
0,26 0 1,4 0,5

1,8 0,5

151,4 1,51 1 0,65 1,8 0,5

, 005-B1
Nozzle B Pipe, Part 005-B1

7 102,3 1,02 0 1 0 0,29 0 ---- ----
---- ----

2,27 0,5

« », 005- 1
Nozzle Pipe, Part 005- 1

8 154,1 1,54 0 1 0 0,29 0 ---- ----
2,27 0,5

---- ----



W
E

L
D

 J
O

IN
T

S
 E

X
A

M
IN

A
T

IO
N

 A
N

D
 T

E
S

T
 R

E
S

U
L

T
S

Component Description and Drawing (Sketch) Number with 
Indication of Weld Joint for with Test Joint Plates Were Made

Document Number and Date of Issue

M
e
c
h

a
n

ic
a
l T

e
s
ts

.
.

M
e
ta

llo
g

ra
p

h
is

E
x
a
m

in
a
tio

n

Welder Seal

W
e
ld

e
d

 J
o

in
t

F
ille

t M
e
ta

l
T

h
e
rm

a
l
E

ffe
c
t

Z
o

n
e

Evaluation

-

Macro-or Micro Examination Document Number and Date 

of Issue

Evaluation

Rm

Tensile Strength, Rm, MPa

Im
p

a
c
t

E
la

s
tic

ity

Bending Angle and Mandrel Diameter, mm, 

Rm

Tensile Strength, Rm, MPa

Elongation, A5, %

,
Hardness, HB

Im
p

a
c
t E

la
s
tic

ity

,
Hardness, HB

2

Value, J/sm
2

Temperature, C

Sample Type

, /
2

Value, J/sm
2

Temperature, C

Sample Type

LWL-1

Longitudinal Weld LWL-1 of one 
(Nozzle B)

TAS-024470 23-04-2014 
Weld Metal Mechanical Properties 

Production Test Report 
No. TAS-024470
dated 04-23-2014

619, 614

----

----

----

24 º
24 mm, 180º

----

----

----

----

----

----

----

.
Meets Requirements of TR

Not performed

----

GPW-014



(
)

W
E

L
D

 J
O

IN
T

S
 E

X
A

M
IN

A
T

IO
N

 A
N

D
 T

E
S

T
 R

E
S

U
L

T
S

(C
o

n
tin

u
a
tio

n
)

Component Description and Drawing (Sketch) Number with 
Indication of Weld Joint for with Test Joint Plates Were Made

Document Number and Date of Issue

M
e
c
h

a
n

ic
a
l T

e
s
ts

.
.

M
e
ta

llo
g

ra
p

h
is

E
x
a
m

in
a
tio

n

Welder Seal

W
e
ld

e
d

 J
o

in
t

F
ille

t M
e
ta

l
T

h
e
rm

a
l
E

ffe
c
t

Z
o

n
e

Evaluation

-

Macro-or Micro Examination Document Number and Date 

of Issue

Evaluation

Rm

Tensile Strength, Rm, MPa

Im
p

a
c
t

E
la

s
tic

ity

Bending Angle and Mandrel Diameter, mm, 

Rm

Tensile Strength, Rm, MPa

Elongation, A5, %

,
Hardness, HB

Im
p

a
c
t E

la
s
tic

ity

,
Hardness, HB

2

Value, J/sm
2

Temperature, C

Sample Type

, /
2

Value, J/sm
2

Temperature, C

Sample Type

WL-5

Circumferential Weld WL-5 between 
Channel Shell and Cone (Nozzle B)

TAS-030773 29-05-2014 
Weld Metal Mechanical Properties 

Production Test Report 
No. TAS-030773
dated 05-29-2014

545, 550

27, 30, 31

minus 35

V-
V-Notch

24 180º
24 mm, 180º

----

----

----

----

----

----

----

.
Meets Requirements of TR

Not performed

----

GPW-014



8. NON DESTRUCTIVE WELD JOINST INSPECTION DATA

Weld Joint Designation

Test Document Number and Date of 
Issue

E
x
a
m

in
a
ti

o
n

 
M

e
th

o
d

S
c
o

p
e
 o

f 
E

x
a
m

in
a
ti

o
n

D
e
fe

c
t 

D
e
s
c
ri

p
ti

o
n

E
v
a
lu

a
ti

o
n

VESSEL

LWL-1, LWL-2

Kotec Co. LTD»
KOST-GP/AN-RT-165 11-

04-2014

Kotec Test Report 
No. KOST-GP/AN-RT-165

dated 04-11-2014

X
-R

a
y

E
x
a
m

in
a
ti
o
n

100 %

D
e
fe

c
ts

 w
e
re

 n
o
t

fo
u
n
d

0
3
2
/2

0
1
3

M
e
e
ts

th
e

re
q
u
ir
e
m

e
n
ts

o
f
T

e
c
h
n
ic

a
l 
R

e
g
u
la

ti
o
n
 0

3
2
/2

0
1
3

CWL-1, CWL-2

Kotec Co. LTD»
KOST-GP/AN-RT-222 03-

05-2014

Kotec Test Report 
No. KOST-GP/AN-RT-222

dated 05-03-2014

CWL-5

Kotec Co. LTD»
KOST-GP/AN-PT-251 23-

05-2014
Kotec Test Report 

No. KOST-GP/AN-PT-251
dated 05-23-2014

CWL-6

Kotec Co. LTD»
KOST-GP/AN-PT-252 31-

05-2014
Kotec Test Report 

No. KOST-GP/AN-PT-252
dated 05-31-2014

CJW1, CJW2

Kotec Co. LTD»
KOST-GP/AN-PT-228 03-

05-2014
Kotec Test Report 

No. KOST-GP/AN-PT-228
dated 05-03-2014

CNW1, CNW2

Kotec Co. LTD»
KOST-GP/AN-PT-180 12-

04-2014
Kotec Test Report 

No. KOST-GP/AN-PT-180
dated 04-12-2014



8. 
( )

NON-DESTRUCTIVE WELD JOINT INSPECTION DATA (Continuation)

Weld Joint Designation

Test Document Number and Date of 
Issue

E
x
a
m

in
a
ti

o
n

 
M

e
th

o
d

S
c
o

p
e
 o

f 
E

x
a
m

in
a
ti

o
n

D
e
fe

c
t 

D
e
s
c
ri

p
ti

o
n

E
v
a
lu

a
ti

o
n

CJW3, CJW4

Kotec Co. LTD»
KOST-GP/AN-RT-232 09-

05-2014
Kotec Test Report 

No. KOST-GP/AN-RT-232
dated 05-09-2014

-

X
-R

a
y

E
x
a
m

in
a
ti
o
n

100 %

D
e
fe

c
ts

 w
e
re

 n
o
t 
fo

u
n
d

0
3
2
/2

0
1
3

M
e
e
ts

th
e

re
q
u
ir
e
m

e
n
ts

o
f
T

e
c
h
n
ic

a
l 
R

e
g
u
la

ti
o
n
 0

3
2
/2

0
1
3

LWL-1, LWL-2

Kotec Co. LTD»
KOST-GP/AN-PT-144 02-

04-2014
Kotec Test Report 

No. KOST-GP/AN-PT-144
dated 04-02-2014

D
y
e
 P

e
n
e
tr

a
n
t 
E

x
a
m

in
a
ti
o
n

CNW-1, CNW-2

Kotec Co. LTD»
KOST-GP/AN-PT-184 10-

04-2014
Kotec Test Report 

No. KOST-GP/AN-PT-184
dated 04-10-2014

CJW-3, CJW-4

Kotec Co. LTD»
KOST-GP/AN-PT-210 16-

04-2014
Kotec Test Report 

No. KOST-GP/AN-PT-210
dated 04-16-2014

CWL-1, CWL-2

Kotec Co. LTD»
KOST-GP/AN-PT-272 29-

04-2014

Kotec Test Report 
No. KOST-GP/AN-PT-272

dated 04-29-2014

CJW-1, CJW-2

Kotec Co. LTD»
KOST-GP/AN-PT-273 29-

04-2014

Kotec Test Report 
No. KOST-GP/AN-PT-273

dated 04-29-2014



8. 
( )

NON-DESTRUCTIVE WELD JOINT INSPECTION DATA (Continuation)

Weld Joint Designation

Test Document Number and Date of 
Issue

E
x
a
m

in
a
ti

o
n

 
M

e
th

o
d

S
c
o

p
e
 o

f 
E

x
a
m

in
a
ti

o
n

D
e
fe

c
t 

D
e
s
c
ri

p
ti

o
n

E
v
a
lu

a
ti

o
n

CWL-1

Kotec Co. LTD»
KOST-GP/AN-PT-310 22-

05-2014
Kotec Test Report 

No. KOST-GP/AN-PT-310
dated 05-22-2014

D
y
e
 P

e
n
e
tr

a
n
t 
E

x
a
m

in
a
ti
o
n

100 %

D
e
fe

c
ts

 w
e
re

 n
o
t 
fo

u
n
d

0
3
2
/2

0
1
3

M
e
e
ts

th
e

re
q
u
ir
e
m

e
n
ts

o
f
T

e
c
h
n
ic

a
l 
R

e
g
u
la

ti
o
n
 0

3
2
/2

0
1
3

CWL-6

Kotec Co. LTD»
KOST-GP/AN-PT-334 31-

05-2014
Kotec Test Report 

No. KOST-GP/AN-PT-334
dated 05-31-2014

CWL-4, CWL-7

Kotec Co. LTD»
KOST-GP/AN-PT-336 01-

06-2014
Kotec Test Report 

No. KOST-GP/AN-PT-336
dated 06-01-2014

TS1, TS2

Kotec Co. LTD»
KOST-GP/AN-PT-341 02-

06-2014
Kotec Test Report 

No. KOST-GP/AN-PT-341
dated 06-02-2014

TS1, TS2

Kotec Co. LTD»
KOST-GP/AN-PT-342 04-

06-2014
Kotec Test Report 

No. KOST-GP/AN-PT-342
dated 06-04-2014

CWL-3, CWL-8

Kotec Co. LTD»
KOST-GP/AN-PT-343 05-

06-2014
Kotec Test Report 

No. KOST-GP/AN-PT-343
dated 06-05-2014



8. 
( )

NON-DESTRUCTIVE WELD JOINT INSPECTION DATA (Continuation)

Weld Joint Designation Test Document Number and Date of 
Issue

E
x
a
m

in
a
ti

o
n

 
M

e
th

o
d

S
c
o

p
e
 o

f 
E

x
a
m

in
a
ti

o
n

D
e
fe

c
t 

D
e
s
c
ri

p
ti

o
n

E
v
a
lu

a
ti

o
n

LWL-1, LWL-2, CWL-1, 
CWL-2, CWL-3, CWL-4, 
CWL-7, CWL-8, CJW-1, 

CJW-2, SS, EL, TR, EP, , 
EP1

Kotec Co. LTD»
KOST-GP/AN-PT-339 05-

06-2014
Kotec Test Report 

No. KOST-GP/AN-PT-339
dated 06-05-2014

D
y
e
 P

e
n
e
tr

a
n
t 
E

x
a
m

in
a
ti
o
n

100 %

D
e
fe

c
ts

 w
e
re

 n
o
t 
fo

u
n
d

0
3
2
/2

0
1
3

M
e
e
ts

th
e

re
q
u
ir
e
m

e
n
ts

o
f
T

e
c
h
n
ic

a
l 
R

e
g
u
la

ti
o
n
 0

3
2
/2

0
1
3

JIG Removed Points

Kotec Co. LTD»
KOST-GP/AN-PT-340 03-

06-2014
Kotec Test Report 

No. KOST-GP/AN-PT-340
dated 06-03-2014

CWL-5, CWL-6, CNW-1, 
CNW-2, CJW-3, CJW-4, 
CJW-5, CJW-6, TP, RP, 

WG1, WG2, NP, IS1, IS2, 
FR

Kotec Co. LTD»
KOST-GP/AN-MT-051

03-06-2014

Kotec Test Report 
No. KOST-GP/AN-MT-051

dated 06-03-2014

M
a
g
n
e
ti
c
 P

a
rt

ic
le

  
E

x
a
m

in
a
ti
o
n

JIG Removed Points

Kotec Co. LTD»
KOST-GP/AN-MT-052 

03-06-2014

Kotec Test Report 
No. KOST-GP/AN-MT-052

dated 06-03-2014

EXPANSION JOINT

WL01

E Itec ITEC-
MF-RT-0501-001

01-05-2014

Kotec Test Report 
No. ITEC-MF-RT-0501-001

dated 05-01-2014

X
-R

a
y

E
x
a
m

in
a
ti
o
n

100
%

D
e
fe

c
ts

 w
e
re

 n
o
t 
fo

u
n
d

0
3
2
/2

0
1
3

M
e
e
ts

th
e

re
q
u
ir
e
m

e
n
ts

o
f
T

e
c
h
n
ic

a
l 

R
e
g
u
la

ti
o
n
 0

3
2
/2

0
1
3

WL01

E Itec ITEC-
MF-PT-0501-001

01-05-2014

Kotec Test Report 
No. ITEC-MF-PT-0501-001

dated 05-01-2014

-

D
y
e
 P

e
n
e
tr

a
n
t 

E
x
a
m

in
a
ti
o
n



8. 
( )

NON-DESTRUCTIVE WELD JOINT INSPECTION DATA (Continuation)

Weld Joint Designation

Test Document Number and Date of 
Issue

E
x
a
m

in
a
ti

o
n

 
M

e
th

o
d

S
c
o

p
e
 o

f 
E

x
a
m

in
a
ti

o
n

D
e
fe

c
t 

D
e
s
c
ri

p
ti

o
n

E
v
a
lu

a
ti

o
n

WL01

E Itec ITEC-
MF-PT-0502-001

02-05-2014

Kotec Test Report 
No. ITEC-MF-PT-0502-001

dated 05-02-2014

D
y
e
 P

e
n
e
tr

a
n
t 
E

x
a
m

in
a
ti
o
n

100 %

D
e
fe

c
ts

 w
e
re

 n
o
t 
fo

u
n
d

0
3
2
/2

0
1
3

M
e
e
ts

th
e

re
q
u
ir
e
m

e
n
ts

o
f
T

e
c
h
n
ic

a
l 
R

e
g
u
la

ti
o
n
 0

3
2
/2

0
1
3

Bellows

E Itec ITEC-
MF-PT-0502-001

02-05-2014

Kotec Test Report 
No. ITEC-MF-PT-0502-001

dated 05-02-2014

Bellows

E Itec ITEC-
MF-PT-0507-001

07-05-2014

Kotec Test Report 
No. ITEC-MF-PT-0507-001

dated 05-07-2014



OTHER TEST AND EXAMINATION DATA

VESSEL

FU-969302-
R401H-E005 04.06.2014
Manufacturer’s Fit-Up Inspection Report # FU-969302-R401H-E005 dated 06.04.2014

NI-969302-R401S-E005 03.06.2014 
Manufacturer’s Nozzle Inspection Report (Orientation and Projection) NI-969302-R401S-E005 dated 06.03.2014

3 FC-
969302-R401S-E
Manufacturer’s Report on Ferrite Contents Record FC-969302-R401S-E005 dated 06.05.2014

PL-969302-R401S-E
Manufacturer’s Pad Leakage Test Report PL-969302-R401S-E005 dated 06.03.2014

5
AS-974049-R401S-E005

03.06.2014
Manufacturer’s Report on Air Soap Testing of Welds between Tubes and Tubesheets # AS-974049-R401S-E005 dated 
06.03.2014

6. «SUNG IL Inspection Technology» 
SIT-GP-Y2014-

LT008 03.06.2014
SUNG IL Inspection Technology’s Helium Leak Testing Report for Leaktightness of Welds between Head Exchange Tubes and 
Tubesheets, # SIT-GP-Y2014-LT008 dated 06.03.2014

7
TE-974049-R401S-E005 04.06.2014

Manufacturer’s Tube Expending Report # TE-974049-R401S-E005 dated 06.04.2014

PI-969302-R401S-E .06.2014 
Manufacturer’s Positive Material Identification Report PI-969302-R401S-E005 dated 06.03.2014

9.
AD-974049-R401S-E .2014

Manufacturer’s Assembly, Orientation, Overall Dimension Inspection Report, # AD-974049-R401S-E005 dated 06.05.2014

EXPANSION JOINT

07.05.2014
Manufacturer’s Dimension Check Report dated 05.07.2014

2. 02.05.2014
Manufacturer’s Bellows Inspection Report dated 05.02.2014

«E ITEC»
ITEC-MG-PMI-0430-004 30.04.2014

E ITEC’s Positive Material Identification Report dated 04.30.2014



1
0

. 
H

E
A

T
T

R
E

A
T

M
E

N
T

D
A

T
A

Component Description

Document Number and Date 

of Issue

Type of Heat Treatment

, ºC
Heat Treatment Temperature, 

C

R
a
te

,
C

/h

Endurance, h

Cooling Type

Heating

Cooling

-5
Cone, Part 003-5

«Hyup Dong Dea Hyeung Heat Treatment» 
-974049-Antipinsky-19 01-04-2014

Manufacturer’s Heat Treatment Report # HT-974049-Antipinsky-19 dated 04-01-2014

Stress Relief Annealing

415

150

95

1
,4

In Furnace

-6
Cone, Part 003-6

Stress Relief Annealing

415

150

95

1
,4

In Furnace



HYDRAULIC (PNEUMATIC) TEST DATA

:
The vessel along with the Expansion Joint has passed the following tests performed by the vessel’s manufacturer:

Type and Conditions of Test

Tested Vessel Component

Shell Side Tube Side

Hydraulic Test

2
)

Test Pressure, MPa (kgf/cm
2
)

1,99 (20,32) 4,18 (42,66)

Test Fluid Water Water

Test Fluid Temperature, C

18 18

Endurance, hour (min)

1 (60) 1 (60)

Pneumatic Test

Test Pressure, MPa Was not performed Was not performed

Endurance, h

---- ----

1

Vessel Position During Test
1

Horizontal Yes Vertical

1

Indicate “Yeas” in an appropriate cell



11. ( )
( )

HYDRAULIC (PNEUMATIC) TEST DATA (Continuation)

:
The Expansion Joint has passed the following successful test performed by its manufacturer:

Type and Conditions of Test

Tested Joint Component

Housing

Hydraulic Test

/ 2)
Test Pressure, MPa (kgf/cm

2
)

2,044 (20,8)

Test Fluid Water

Test Fluid Temperature, C

20

Endurance, hour (min)
0,16 (10)

Pneumatic Test

/ 2)
Test Pressure, MPa (kgf/cm

2
) Was not performed

Endurance, h
----

1

Vessel Position During Test
1

Horizontal Yes

1

Indicate “Yes” in an appropriate cell



12. 
CONCLUSION

-
ASME Section VIII, Division 10 2011 

The Vessel and the Expansion Joint have been manufactured in full compliance with requirements of ASME Boiler and Pressure 
Vessel Code ASME Section VIII, Division 1, 2010 Edition, including 2011 Additions.

The Vessel and the Expansion Joint have been subjected to external and internal inspections, as well as, together, hydraulic testing 
under the testing pressure as indicated in first chart of Section 11 of this passport.

The vessel is found fit for service with the parameters specified in this passport

___________________________________________
Chief Engineer of the manufacturer’s Shop (Signature; ) (Name; )

Seal

. .

            ___________________________  ____________________________
QC manager of the manufacturer (Signature; ) (Name; )

'' ''                                       200



VESSEL LOCATION DATA

-
Owner’s Name

Vessel Location Date of Installation



VESSEL LOCATION DATA (continuation)

-
Owner’s Name

Vessel Location Date of Installation



PERSONNEL RESPONSIBLE FOR VESSEL SERVICEABLE CONDITIONS AND SAFE OPERATION

Assignment Order Number & Date Name and Position

Signature



.
PERSONNEL RESPONSIBLE FOR SERVICEABLE CONDITIONS AND SAFE OPERATION OF VESSEL (continuation).

Assignment Order Number & Date Name and Position

Signature



INSTALLED VALVES AND INSTRUMENTS DATA

D
a
te

 o
f 

In
s
ta

ll
a
ti

o
n

Description

,
Q

u
a
n

ti
ty

, 
it

e
m

s
, 

e
a
c
h

N
o

m
in

a
l

D
ia

m
e
te

r,
m

m

D
e
s
ig

n
 P

re
s
s
u

re
, 
M

P
a
 (

k
g

/s
m

2
)

Material Place of Installation

Signature of Person Responsible 
for Vessel Serviceable Conditions 

and Safe Operation



.
INSTALLED VALVES AND INSTRUMENTS DATA (continuation)

D
a
te

 o
f 

In
s
ta

ll
a
ti

o
n

Description

,
Q

u
a
n

ti
ty

, 
it

e
m

s
, 

e
a
c
h

N
o

m
in

a
l

D
ia

m
e
te

r,
m

m

D
e
s
ig

n
 P

re
s
s
u

re
, 
M

P
a
 (

k
g

/s
m

2
)

Material Place of Installation

Signature of Personnel 
Responsible for Vessel 

Serviceable Conditions and Safe 
Operation



1OTHER VESSEL INSTALLATION DATA:

Operating Fluid Corrosiveness
________________________________________

Corrosion Protection Covering

________________________________________

)
Thermal Insulation

________________________________________

Lining
________________________________________

Sketch of Vessel Connection Within Unit



17. 

VESSEL MAIN COMPONENT AND VALVES REPAIR AND REPLACEMENT DATA

Date Information on Repair and Replacement

Signature



17. 

VESSEL MAIN COMPONENT AND VALVES REPAIR AND REPLACEMENT DATA (continuation)

Date Information on Repair and Replacement

Signature



17. 

VESSEL MAIN COMPONENT AND VALVES REPAIR AND REPLACEMENT DATA (continuation)

Date Information on Repair and Replacement

Signature



17. 

VESSEL MAIN COMPONENT AND VALVES REPAIR AND REPLACEMENT DATA (continuation)

Date Information on Repair and Replacement

Signature



EXAMINATION RESULTS RECORDS

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



18. 
EXAMINATION RESULTS RECORDS (continuation)

Examination

Allowed Pressure, MPa

-

Date of Next ExaminationDate Results



19. .
VESSEL REGISTRATION

Vessel Registration No.

In

Registration Body)

               ___
This passport contains ______ pages and ______ drawings, all numbered and laced

( ; position of 
person having performed the registration)

( ; signature) . . .; (Name)

. .
Seal

''         ''                                          20      .



ATTACHMENTS

                                                 

                                                  
                                                                             Vessel

20.1.
Vessel and Expansion Joint Drawings with Basic Dimensions

20.2.
Process Diagram 

20.3.
Installation, Operation, and Maintenance Manual

20.4. ASME

ASME Strength Calculations and Checking GOST Calculation

20.5. «U» ASME
ASME U-Form

20.6.
Vessel Weld Map

20.7.

WPS’s and PQR’s

20.8.

Weld NDT Reports

20.9.
MTR’s

20.10.
Heat Treatment Report

20.11.
Hydrostatic Test Report

20.12. 032/2013
Copy of TR Certificate of Conformity CU TR 032/2913

20.13.
Consolidated List of Production Changes

20.14.
Components List

20.15.

Vessel Start-Up (Shutdown) and Tightness Testing Procedure at Winter Time



Expansion Joint

20.1.

Expansion Joint Drawings with Basic Dimensions

20.2.
Expansion Joint Strength Calculations

20.3. U ASME

Expansion Joint ASME U-Form

20.4.

Weld NDT Reports and Weld Maps

20.5.
MTR’s

20.6.
Hydrostatic Test Report



VESSEL



20.1.
Vessel and Expansion Joint Drawings with Basic Dimensions
















