FHYA FAY TR

Ae AR AAY A

The Development of Structural Design and

Manufacturing for Cryogenic Storage Tank

AZns 4 A

rﬁ



7]

A RLS EHRY THEL BRALOE &

2005 &£ 12 A 26H

WRGHERER BHEEXRAE

B A 2= 5 T



Abstract

x5 A

THEA

Al1FAE
11 AT QA T HJT e 1
1.2 OG0 H3E T U] e e 2

21 2A2 L7 S MAFIEES Lo ... 4
2.2 ZAL L7)9] FLRAA 8
2.3 2A2 £7)8 FEA T A A v 14
2.4 AL 87)9] OFAAFX] A A crevrereerresinie 19
2.5 ZAL L7190 TG A A| e 25
26 AFTId /\é%/\]a ................................................................................. 28
A 37 z2AL &7 AF
3.1 £7] AZF ZE A e 31
3.2 z;q% %7]g 11]%74/\]_ ....................................................................... 33
3.3 11:_}01_:31_ ;QCQ O_\__:}%]:ﬁ])lxl. ............................................................................... 35
3.4 x{% ;q?g%g/_ ;q];i'L oq] ......................................................................... 36
A 43 A2 9 I35 A
A 1A ZATJ e 44
Zﬂ 2%2 ‘c]:jq 3_1:1(]— ............................................................................................ 44
5‘5_]’-15_% ................................................................................................................. 47
B B 49



Abstract

After a Cryogenic fluid has been liquefied, it must be stored to keep
liquid state as long as possible. Since the performance of the vessel
depends to a great extent of stored san upon the effectiveness of
cylinder, insulation, and suspension, the high efficiency cryogenic storage
vessel was specially designed and evaluated in this study as follows:

1) the commercial size, i.e. 1,100 liter, of double shell vessel was
designed and manufactured.

2) cryogenic materials were reviewed and applied

3) high vacuum adiabatic material was designed and tested

4) pressure controller and safety valve were designed

The test experiments was carried out to evaluate the storage
performance of cryogenic liquid nitrogen in the designed tank under the
condition of constant temperature and humidity

The result showed that heat penetration rate from the ambient to the
inside stored fluid was well below the 0.002kcal/hrC L, and therefore, the

design was excellent to store the cryogenic liquid.
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Table 2.1 A& 7] 7% /A=< LEGEND
MARK DESCRIPTION MATERIAL | SIZE | REMARK
A | SAFETY/ OVER FLOW LINE | SUS304TP | 15A, $/40
B | VAPOR QUTLET LINE SUS304TP | 154, $/40
C | UPPER LEVEL G. CONN. LINE. | SUS304TP | 8A, $/40
D | BLTTOM LEVEL G. CONN.LINE| SUS304TP | 8A, S/40
E |BOTTOM FILLING LINE | SUS304TP |20A, $/40
F | VACUUMIZING LINE SUS304TP | 40A, S/40
G | VACUUM PROPE LINE SUS304TP | 8A, S/40
H | VAPOR OUT LINE (SPARE) | SUS304TP | 10A, $/40
I |TOP FILLING LINE SUS304TP | 20A, $/40
L-1 | BOTTOM FILLING V/V BC6 20A 30K
L-2 | TOP FILLING V/V 1 20A 30K
L-3 | OVERFLOW / DRAIN | 10A 30K
L-4 | DRAIN | 8A 30K
L-5 | OUT VAPOR | 15A 30K
L-8 | GLOBE VALVE | 10A 30K
L-7 | P.B.C MAIN V/V | 15A 30K
L-8 | VAPOR QUT | 8A 30K
L-9 | S.V MAIN VALVE | 15A 30K
C-1 | CHECK VALVE ! 20A 30K, SW
R-1 | RAGULATOR BC6 15A
P1=3.3 M
SV-1|IN. TANK SAFETY V/V  [SUS304/BC8|  15A gngg Mgz
1-1 |pLG MAIN VALVE C4641B | PT1/4B |3-WAY V/V
L1 |LEVEL GAUGE SUS304 | PT1/4B -
P-1 | PRESSURE GAUGE SUS304 | PT1/4B [g100 x 5MPa
0S | OUT, TANK SAFETY $S400
V-1 | EVACUATION SUS304 40A
V-2 | VACUUM PROBE sUS304 8A °




To be continued

PBC | PRESS. BUILD-UP A6063S 20NM / H
SV-2 | LINE SAFETY V/V BCS 8A SP1=3.1 Mpa
SV-3 | LINE SAFETY V/V BCS 8A SP1=3.1 Mpa
1 INNER SHELL SUS304 12t
2 INNER HEAD SUS304 12t (2:1 ELLIP)
3 JACKET SHELL 55400 7t
4 JACKET HEAD 55400 7t 10% DISH
5 SUPPORT LEG SS400 9 tx 200x 200
6 ANCHOR B. N. W SS5400 M20X400L
7 LIFTING LOG(LOW) SS5400 19t
8 LIFTING LUG(TOP) SS5400 19t
Table 2.2 24& §7] DESIGN DATA
NO. ITEM DESCRIPTION
1 CODE & STANDARD kS B 0733 &
787k gh el
2 CAPACITY TON -
3 VOLUME M3 1,100
4 FLUID L-02, L-N2, L-Ar
DESIGN Mpa 3.0
5 PRESSURE
OPERATING Mpa 2.9
DESIGN C -196 ~ 40
6 TEMPERATURE
OPERATING T -




To be continued

HYDRAULIC  Mpa 4.5
7 TEST PRESSURE
PNEUMATIC  Mpa -
. RADIOGRAPHIC | SHELL % 100
EXAMINATION HEAD % 100
9 MAGNETIC TEST NOZZLE WELD PART
SHELL 100
10 | JOINT EFFICIENCY
HEAD 100
THICKNESS 258 MM (PERLITE)
11 | INSULATION
COVER -
12 | VACUUMLATE TORR 5% 10-2
13 | CORROSION ALLOWANCE MM 0
EXTERNAL SHOT BLASTER SA 2 1/2
14 | SURFACE PREP.
INTERNAL -
W -
15 | PAINTING
FINAL COATING |EPOXY PRIVER(RED) 50/m
EMPTY, kg 2000
16 | WEIGHT FULL OF WATER, kg -

OPERATING , kg




2.2 A2 &7]9 F247

 dolld= A2 871 A WA AR
2.2.1 W8&3 A7 (VOLUME CALCULATION)

WgH AAdE B5, FoE AR §

-

He Aol & §He 74

ol Fah
(1) =47 (SHELL SIDE VOLUME)

2584

L

N

e thg Ao ek

2 3
VS = D7 xL—f—%xz (2.1
4 24
2 3
o 09007 | yoq 09007
4 24
= 1.100 gp

(2) FuZE A3

m
(z
N
ED)
o)
ofo
2

(2.2)
(3) & &2 (TOTAL VOLUME)

T 842 RS A% 4% 5 &84S Fek] 7
Vo= Vet Ve (2.3)
= 1.100 + 0.0
= 1.100 4/

2.2.2 8% A4 (CAPACITY CALCULATION)

AAR 2AL 8719 S e Aoz AR
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W =09 xXxdxV (2.4)
= 0.9 X 1.06 X 1,100 = 1,049 KG(LO:9] 3kg/crgolx] A=
1.06kg/t 71<7)
2.2.3 el 98 55 FA AN
(CYLINDRICAL SHELL THICKNESS UNDER INTERNAL PRESSURE)
uigto] Z-g8 u) J=FAZS Fatr] Y3 A e Table 2.39] Atk

Table 2.3. Wstell o &5 F4 A

Parameter Design value
PRESSURE P 3.0 MPa
TEMPERATURE T -196~40 T
INSIDE DIAMETER D D = 900 g/
MATERIAL (CORR.) SUS304
RADIOGRAPHY FULL ( 100% )
JOINT EFFICIENCY E 1.0
ALLOWABLE STRESS S 128 A Maf
YIELD STRENGTH(0.2%) Y 362.6 N M
TENSILE STRENGTH K 490 N mar
CORROSION ALLOWANCE C.A 0.0

293 gen e Bgow £5 FAS A
(1) 84 &7 574 (MINIMUM REQUIRED THICKNESS)

207 FAE GE Hor FETh

t = 22D (2.5)
XS F—1.2xP

- (3.0)x(900)
2x(128)x(1.0) — 1.2x(3.0)

_‘IO_



= 10.7 mm

(2) AA 74 (DESIGN THICKNESS)

A FAE g o Fach

f=7+ CA =107 + 0.0

10.7mm (2.6)

(3) &3 T4 (NOMINAL THICKNESS)

T4 B g gol i

tn = 12 mm

2.2.4. Y&l o = FA

(2.7)

(HEAD THICKNESS UNDER INTERNAL PRESSURE)

Yoto] 283 u = FAZ F317] 98 AA S Table 2.49 At}

Table 2.4 Wt 23 = F7

Parameter Design value
PRESSURE P 3.0 MPa
TEMPERATURE ol -196~40 T
INSIDE DIAMETER D D = 900mm
MATERIAL (CORR.) SUS304
RADIOGRAPHY FULL ( 100% )
JOINT EFFICIENCY E 1.0
ALLOWABLE STRESS S 128 N/mm?®
YIELD STRENGTH(0.2%) Y 362.6 N/mm?
TENSILE STRENGTH K 490 N/ mm?
CORROSION ALLOWANCE C.A 0.0mm
TYPE OF HEAD 2:1 ELLIP
FACTOR \Y 1.0

a3 e 2 Bgo HE FTAZ T

(1) A2 87 FAMINIMUM REQUIRED THICKNESS)

Ha 87 FA= ve Hem e
— ‘I‘I —




‘- 2D

2x Sk £—(.2x P 2.8)
— (3.0)x(1.0)=x(900)
2x(128)x(1.0) —0.2x(3.0)
= 10.57 mm
(2) A FA (DESIGN THICKNESS)
R e i A
£H= 1+ CA=(10.57)+0.0 = 1057 mm (2.9)
(3) 7+ & HA F7 (MINIMUM THICKNESS OF AFTER FORMING)

A% = A TAE ges o
t, = T mm (2.10)

(4) 34 T4 (NOMINAL THICKNESS )

—n

A AL e 2ok
= 12 mm (2.1D
2.2.5 . Wdel &gt WE Av 77
(MANHOLE COVER THICKNESS UNDER INTERNAL PRESSURE)
Wgtel g wf MEAHFAE b5 22 RFoR Forh aga A
Aol 23 #2E = Table 2.5 )
(1) F2 &7 57 (MIN. REQUIRED THICKNESS)

HAx 89 A= vy Ao

+ CA (2.12)

(2) AH A=

_12_



AgARE et 2,
SUS304 , 30 mm

Table 2.5 W& HAY ALY

Parameter Design value

INTERNAL DESIGN PRESSURE Pi 3.0 Mpa

STATIC HEAD PRESSURE Ps 0.0 Mpa

DESIGN PRESSURE (P=Pi +Ps) P 3.5 Mpa

ALLOWABLE TENSILE STRESS
(AT DESIGN TEMP)

CORROSION ALLOWANCE CA  ]0.0 mm

S 128 N/MM?

DESIGN TEMPERATURE T -196 ~ 40 C

INSIDE DIAMETER (CORRODED) a 400 mm

2.2.6. Yl 93 =2E F7
(NOZZLE NECK THICKNESS UNDER INTERNAL PRESSURE)
wZE5 FAE Axtel7] 918 AAW S Table 2.691 FA]% o] t}.

Table 2.6 =ZE9] A}

Parameter Design value
DESIGN PRESSURE P 3.0 Mpa
OuT SIDE DIAMETER Do - mm

ALLOWABLE TENSILE STRESS S 109 N/MM?

JOINT EFFICIENCY E |10
CORROSION ALLOWANCE CA 0.0 mm
ACTUAL THICKNESS OF PIPE  ta |- mm
MIN. REQUIRED THICKNESS t |- m= L Lo + 4

2x S+ 0.8x P

Table 2.7 & A7) Ao wg} SUS304(SCH 40) PIPE¢] MINIMUM

_13_
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o o thEd, AR FAA YO E AR E50lUAG(E), ASTMe] CTA

Al(Ke), BS 57622 CODAIEAA AAFLENT+HEL(6c)5S

it 7 F beo] MEAS AETRARE APste] e 4REA, 95

=5

da d osds g2 A8RE A%, 9ENid @ AIRFEe] A

jste] mEetax}; skl

2.3.1 9%Ni7Z"

9%NiZ<2 NNT(double-normalized and tempered)t} QT(quenched and
tempered)®t 2> A E Sl AAHES PIASA I o 2ZA Flepo] EAY kA
el 943-FA A H(DBTDE -200Tolst= ASAIZ AAlolth. o] FaS
194099 w=ell Al 3.5%Ni% &= Pilot Plants AdgozM 7Lx 7] A 2a}
o], 19443 INCOYNA 9%NiZFS 7Mdslgar 1948 Luckens SteelAfol|A] oA
FAFFERY AAGaALRALOR NS AR dusg. aF
1960 U.S. Steel, Chicago Bridge & Iron % INCO9 3747 T5o=
9%NiIZ = o]&dte] SALE EIHIE dHF A&ste] tiit= GAAIRS A
Algh olg] 9%NiZHe] bdAdol dSHo 2ALRAE AR de AFEEHIL Q)
o ey AGxE SR E R Nivl 452 AFgdlor star, A3t

W oba 55 wEel §4e] Bt 4% HojAl= &Aool Atk
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Table 2.8 2 & JtAS HIEW AIEMME

g Z A% AHEEE AETE
Hek 272.5K oA 7
AR Yo} 239.6K
23 230.9K _
L Al killed%
Z2aY 225.3K
. 2.5%NI17%
Fa7z 54 223K
F3lra 213.5K A 5
ELAL 7}~ 194.5K
of A A gl 189K .
3.5%Ni7%
ol € 184.7K
o 2l 169K
s 120.1K
SR O DpA >120K
Ol E+ 111.7K AHOIYAY
ShA 90.1K 9%Ni 2 22
== 87.3K Algt2
24 85K
A 77.4K
ule 271K
=24 23.6K AHOIYAY
BN 20.2K AlE 2
_ ._ 2H2M2
NbsSnAlZ ™ E & 18.0K Tig2
NbTiA XM M 9.6K D Mn2
== 4.2K

_16_
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0.021

1.2

Mn

C
0.05

SUS

Table 2.9 Chemical compositions of SUS 304 (wt%)
304

Material

Qo) AFL wela ek,




Table 2.10 Mechanical properties of SUS 304 at room and low temp.

Yield Tensile Elongation
Material | Temperature Strength strength (50)
o(MPa) o(MPa)
293K
5 306.8 720.5 63.2
(20C)
193K
. 496.9 1162.5 32.7
(-80T)
SUS 304
153K
. 507.5 1245.0 31.4
(-1207C)
111K
. 550.7 1495.0 28.9
(-1627C)
3000 80
2500 |-
460
—_ Elongation
& 2000 |- m
= S
i
S 1500 | {140 2
= o
5 |
n 1000 | Tensile strength §
420
S e
0 1 | 1 1 1 0
50 100 150 200 250 300 350

Temperature (K)

Fig 2.2 2=W3}le] & SUS 3049 ZE=wst
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2.4 AL 8719 AAFAAHA

2.4.1 A3 2 ALE <t

A st e AAAG 742

Table 2.11 A% B3 ALF

Table 2.11

B o] AAAE

, Table 2.12 ¢} #t}.

Parameter Design value
B3 o Perlite) 3F ©EE 242 AT
INNER VESSEL?] W}74 (mm) 900
INNER VESSEL®] A}&-5F7](mm) 12
OUTER JACKET®] 7 (mm) 1,440
OUTER JACKETE] AF&57(mm) 6
TLS ¥3++ OUTER JACKET®] Zo](mm)| 1,793
OUTER JACKET®] 9% %H4 (m) 12
GEA Y TR/ Perlite
G Aol dHE&(keal/mh.C) 0.002
g FAm) 0.258

Table 2.12 AW B HA ALY

Parameter Design value
SEAT DIAMETER(d) 19mm
LIFT (D 1.2mm
INLET SIZE MNPT - 1/2
OUTLET SIZE MNPT - 3/4
BODY MATERIAL BRONZE
T=W4 (As = ndl) 71.629 mn
kA v o] M7ty 3,600 Mpa 3600.00 kPa
T A b E - (o H]-§) 3,600 Mpa 3600.00 kPa
FLUID L-02,L-N2,L-Ar
T 2 EA

_19_




(2.13)

s ) 0.5

Cx Kok Kox Kex Px M

Fadad (mf)o]

1

9
y8A

X

o vttt AAY 2o Agel th

Fel

o
H

=
=

s
9714 Ax BERe) Ba

A
2=9] =(kg/h)eltt.

o

oo

(2.14)

Table 2.109] %t : 0.15
: 0.002

1000h/i = 1000x0.002/0.258 = 7.752)

=

=

l2m
= ATl

o

R

e
: 0.258

of Qojx el syt~ FHakd (kcal/kg)

: ¥ &A% (Table 2.149) YeRA 7b) -

L AR ) A7)

(Table 2.10°04 AL
o< A (Perlite)8] @ =& (kcal/mh?C)

ceEA e FA (m)

h :
C

I

o] 714

2 0.975

A=)

A
il

F

i
af

Kd

- 103.3

¢t (kPa)

L

R

B

S}
=

= (A& x 1.1) + 101.3 = 4061.30
A2l gk

= (AALE x 1.1) + 101.3 = 4061.30

i
=

R OEEEENCH
D 7he) wA

s ARt

Kb
P1-1:
P2

M

o

0
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Table 2.13 &3 H =

a2 oteigl|ol & Fat
1 L =(Bare)=l &) = 1
clglel otez)| S
(HHEMe HMGHL = kit. 22N SHU2E=1
5¢) 0.3
1) 19.5 Kcal/m*h-2C 015
5 2) 9.8 Kcal/m*heC 0.075
3) 4.9 Kcal/m*heC 0.05
4) 3.3 Kcal/m*heC -
5) 2.4 Kcal/m2heC 0.0376
6) 2.0 Kcal/m*h<C 0.03
7) 1.6 Kcal/m*heC 0.026
3 2 22X} AR AL 1
4 2OrAIA U HOIBAHIDF AR HR 1
5 XA AX6tD 202 E@2 HEYT 0.03
6 Xohae M3 0

¥ Table 2.14 & #x A
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Table 2.14 H|E-&FAF

k C k C k C
1.15 332 1.51 365 1.87 392
1.16 333 1.52 366 1.88 393
1.17 334 1.53 367 1.89 393
1.18 335 1.54 368 1.90 394
1.19 336 1.55 369 1.91 395
1.20 337 1.56 369 1.92 395
1.21 338 1.57 370 1.93 396
1.22 339 1.58 371 1.94 397
1.23 340 1.59 372 1.95 397
1.24 341 1.60 373 1.96 398
1.25 342 1.61 373 1.97 398
1.26 343 1.62 374 1.98 399
1.27 344 1.63 375 1.99 400
1.28 345 1.64 376 2.00 400
1.29 346 1.65 376
1.30 347 1.66 377
1.31 348 1.67 378
1.32 349 1.68 379
1.33 390 1.69 379
1.34 351 1.70 380
1.35 352 1.71 381

(1) HE&=o] 2ad 49 dags 14 AL

A AA HM B o] AAE ted g2 &M= FE

0.82
W = _61000xA4 " x &£ 214
Y ( )
L &% 244" doja e dsrtx i 44

(kcal/kg) = 46
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19 0.82,,
46

= 1526 kg/h

(2.13)

0.5

X

Cx K Ko< Kex Px M°

X

H|dH] (Cp/Cv) = 1.41

k :

1 29.427
: 20.817

B

H]

~,
ol

Cp :

EERE

Cv

D UG8 A (Table 2.140] Yk zb) = 357

D 7F2e) BAbg = 32

C

M

T AAUHAA Tk A2 R (K) = 121

D40l e

iz

A2 %k = 0.03

0.78
0.08

A

ol

ax

H
ol

DT/ A
. B/ <2

Ny

T
oI

e}

Pr

0.5

357%0.975x1x1x4061.3x32 °-°

A:

= 4.785 mr

7k2=9] = (kg/h)

sforat

7D 1413l 2=

(2.14)

0.82,

~H
Gl
Njo
<]

o glejAel st

T
oy

0

e
.ZTd
il

= 42

(kcal/kg)
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0.82
W= 61000x12 °%x0.15
42

= 1671 kg/h

0.5
Cx Kok Ko< Kex PLx 0>

k @ H]€H] (Cp/Cv) = 1.41
Cp : sk = 28.98
Cv : AA¥E = 20.6
|4-&=FA5 (21 YERA #h) = 357

@
jud

(2.13)

T: 5% 24" A 7F2=9 Ay2%(°K) = 104.5

Z a4 yed bS] gk = 0.08
Tr = T/97A2%= = 0.83
Pr = PI/4AIEH = 1111

X X X 0.5

— 357x0.975%1x1x4061.3x28 "

L
L: &% 299490 delre quts 3

(kcal/kg) = 35
0.82
35
= 2006 kg/h
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(W) #&4e dad FEUH (m)
]3]60 EZ(Z Z) 0.5
As CXA’Q‘AAX’&X/{CXXHX/I/O'S 213
k : ¥]<€H] (Cp/Cv) = 1.67
Cp: A4vd = 20.83
Cv : AAnd = 1248
C : HgdgAS (F1e Ve 3 = 378
M @ 7hk2=e] B2 = 40
T
Z

X X X 0.5

© 357x0.975x1x1%4061.3x40 *-°
= 7.42 mnt

webx, 91 Aldke] tdwmEe] FJeiEWA 8.5% bdWlEe EEWA

71.6298.0}h oE2 W ekbAwB el MAL Hgsich,

2.5 A2 &7]9 dEAA

SEvEhe] dRerles 20C=2 M & A taE AFEe 871 dFe

ool 2r= Hlxe] sk 196TS AAE 216C, 93t 162T< LNGE 18
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T D
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Table 2.15 AIEE N2 H3ItAS HIE & JISE

A2 WAL BEF gl &(©) J1 3t & < (keal/kg)
g A -196 48
gt AtA -183 51
g @ -186 38

(3) #471=
7k W82 1000¢ "Rt 2 4% 0.0005kcal/hr- T4 o]&td A.

L W82 10000 o] ¢ A9 % 0.002kcal/hr-T-¢ o]t A,

<
o
ot
el
g
i,

(4) o] N@7NE B L ERAE) 87)E BAgAE So ey
8

7] AHA €]

MzdA AAdE = Aok =, @245 A 3 43 sidee
Z

Aol oju) i kel Al
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A3 2AL 871 A%
3.1 &71A1& HEAFY

Table 3.1 &7|AZ AEAG

3 | HESE HAE Y AE AT
A= 900mm
Zl o] 1,429mm
RS 1,1002(1.100m’)
Az A=t 7 98 A} 9:1 Elliptical
1 [AFAE| FREE AES]
A= FHE A |, Jare SHELL 3.0 MPa
TUBE -
SHELL |-196~40
AA &= T
TUBE -
%A (SHELL) SUS304
A4 j :4 4ol 7 H(HEAD) SUS304
o1 %e)
— T A =z
9 | 2l e 2 A = @ =% (FLANGE) SUS304
owHel aoH AI(TUBE SHEET) -
A7 =) ¥(TUBE, PIPE) SUS304TP
71} W -5 SUS304
g |9 | 88 [ A% | s
=9 a8 A A
= Z(SHELL) 128 1.0 10.7 12
3 = 75 A HHEAD) 128 1.0 |1057 12
W3 (TUBE SHEET)| - - - -
0.24 2.8
Y(TUBE, PIPE) 109 1.0
0.92 3.9
Zahx] 2R < JIS STANDARD
4 |2 @A FA5 Hgoly it 4 25A
3lo) -
B = A 16mm
HYTFHA & sl el
B7 e dgdo i A
5 | 7HEA | BAA By 59 AR P, A=
Mol R 2]
32y Aee
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3.2 AL &719 AFHA

Table 3.2 %A &7]9 AFAA

_ A
relades 2 o4 ow ¢ 2 W @
[e]
- 2)AAGA & ID Trace W | Cutting Plan / Y
1 (A=A - AsdAPdAA 24l R | MTC/Y
- 2O 2 AAlE &9l | R | MTC or USTR/ Y
- 7hEE A IHAF 59
A
2 |7FEAA AA=r sl W | FIR/Y
3 ZYAx - FEHE 9 s o &<l SW
(Fit-up)| - 2348, AYE, 5945 &2 |SW | DCR/ Y
- QxH 7]7q]ﬂ E ] }\] 5 3)o)
3| o HT -1 T30 o U
4 |71AAE (o1 =7 @3] W | PTR/ Y
- S5 el SW |Y
5 |83 - 845 A5 29 SW|Y
- 3L V1R S SW | PQR & WPS / Y
H|ulF]A]| = RT & 2 A& g5H R
6 & - J)e} NDE 8ol R NDE Report /Y
i
7 / - W/71EAE H PTR/Y
A A
A-gad My
8 | g |- AEEEE A H | VHTR/ Y
_ - g GAEE = L 714
3|
9 714Xk RETE SW|FDR/Y
AzAa T OO R AT RAE W | MDR/Y
10 | ey | = BFTFAHATAL AEAAL W | CKGSC/Y
CKGSC(Certificate of Korea Gas Safety Company), W(Witness),
RReview), C(Check), SW(Spot Witness), Y(Yes), N(No)
DWG(Drawing), ITP(Inspection & Testing Procedure), MTC(Material
Test Certificate), MCL(Material Check List), USTR(Ultrasonic Test
Report), FIR(Formed Head Inspection Report), HTR(Heat Treatment
ofo] 3} Record), WPS(Welding Procedure Specification), PQR(Procedure

Qualification Record), WPQ(Welder Performance Qualification),
DCR(Dimension Check Record), PTR(Pressure Test Report),
H(Holding), HSTR(Hydrostatic Test Record), NDE(Nondestructive
Examination), DSR(Differential Settlement Record), FDR(Foundation
Dimension  Record), MDR(Manufacturer's ~ Data  Report),
VHTR(Vacuum Hold Test Report)
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3.2.1 AsAd
e AEE gt &
DYEY AZBI A¥
27 1 SUS304
W83 : 1,000,0002

7 : 12mm

A=

ro
=

rlo
o

AALE : -196~ 40T
AA LS : 3MPa
WA E 4 4.5MPa
3889 : 128 N/mr
A7t~ 1 LN2, LO2, LAR

3.2.2 AF Al¥ (VACUUMIZING HOLD TEST)
103 g e 2o @,

(1). CONFIRM TO TEST EQUIPMENT FOR VACUUM DEGREE.

1) VACUUM DETECTOR
A. MODEL : TELEDYNE, ATV 4/6
B. DETECTING RANGE ; 0.10 ~ 20 TORR, 0.13 ~ 20 mbar

0.001 ~ 1.0 TORR, 0.001 ~ 20 mbar

2) VACUUM SENSOR

A. MODEL : TELEDYNE, DV-6

(2). VACUUM DEGREE CHECK
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Table 3.3

DATE VACUUM(Torr) RESULT

2004. 11 . 22. 0.04 ACCEPT

WX ALKV o
Q = AALH (kcal/ HrC )

W= Z4F A3 T (hy)

- - 273+ GASg:rL =
H ]
1 < 273

q = ANdE& A7t 718t D keal/kg = 48

At = A P& Hrtze v HI g7] 2= (T) = 179T
V= 8719 &4 W)

_ 1.105792684 < 48 ]
@ = 1= 179 <1100 _ 0-000269568 ll / Hr C ¢ < 0.002— O.K
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Table 3.4 & Z& A

0.93 LIT

1,100 1.105792684

WET GAS METER
(W-NK- -1A-)
SHINAGAWA SEIKI
CO. LTD.(JAPAN)

0.000269568

N3t A 0.8 -196 48
s} AbA 0.7 -183 51
oNal et 0.56 -186 38

3.4 A2 AZHI AZ 4

B Aol wel AeAFYaE AetRr,
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Fig 3.1 A2 A=Y AA=d1
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Fig 3.2 A2 AAYa HAEHE2
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Fig 3.3 A& §7] F2 AZ%HA AL
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Table 3.5 Fit—up inspection report

FIT-UP INSPECTION REPORT

A

N/

7

'%:¢ /=

| INSIDE of | INSIDE | INSIDE
A C
TYPE "A” TYPE "B TYPE "C”
DETAIL OF BEVEL
MARK-TYPE-SEA BUMENUIGN
DRAWING ACTUAL RESULT| DATE
M NO. BICID|A[B[C]D
60’ 2003. 10,
JA -0t | A [P Fo-1]02|MX 50 | 1| 2 | 2 |AccEPT
B-01| A" ||~ "~ [ "5/ 1][1]3]|AcCEPT] "
B-02| A | " " " [~ |52]1[1]2|ACCEPT[ "
~BLANK-

CHECK LOCATION SKETCH
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Table 3.6 Shell dimension check report

SHELL DIMENSION CHECK REPORT
WORK |CRYOGENIC STORAGE
CUSTOMER
NAME TANK
DRAWING
NO BY-CRY-1STD(3.0MPa) CODE | KS B 6733 / HPGSCL
ITEM NO/WORK BY-1M° /
LOCATION| BU YOUNG SHOP
NO BY-C-03-140
A B
! !
[ 1
| |
| |
— — — |
| |
| |
| |
AR R R =
BLOCK "{"
Giam 45°~ 90° - 135°~
INDIA. | TOLER. | POSITION B2
180° 225° 270° 315°
A 901 902 901 900 | 901.33
B 902 900 901 902 | 901.00
C 1428 1430 1429 1428 | 1429.00
D —BLANK-
ID 900 MAX-MI E
X N F
1429L| 16 G
H
|
J
K
2003. 11 .
RESULT W ACCEPT. [0 REJECT| DATE i
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Table 3.7 PRESSURE TEST REPORT

Min. 30min.

¥ Pt=1.5(ot/od)

Pt:

slere

LHEHA

P& te

ot=&AE0AMS =2 21E

od:2AH2=UAS H=2

Pt

1.5 X
45 M

ol
—

3 x (128 / 128)
pa

PRESSURE
DESIGN PRESSURE SHELL SIDE| COIL SIDE |PIPING SIDE
3.0 Mpa - Mpa - Mpa GAUGE
TYPE B WATER 0 WATER [0 WATER
OF O AIR O AIR O AIR [.D NO.
TEST 0 N2 GAS | OO N2 GAS | O N2 GAS
TEST
HYDRAULI| PRess. | 4°  Mra “Mpal - Mpa
c TEST 5 ol - ol - ©
TEST TEMP.
HOLDING 30 ) )
] - Min - Min
TIME Min
DATE |[2004. 7 . 26 ./2004. .|12004.
RESULT ACCEPT —-BLANK- -BLANK-
TYPE O AR O AIR O AIR
OF O N2 GAS | O N2 GAS | O N2 GAS [.D NO.
TEST O O O
PNEUMATI[  TEST
g1y = M - M
C PRESS. " ba ba
TEST TEST i o - o 3 DC
OR TEMP.
LDIN
LEAK H('?IME L - Min = Min - Min
TEST 2004.
DATE 2004. .12004.
RESULT —BLANK- —-BLANK- —BLANK-
SKETCH
PSI = 6.89 KPa
= 7.03E-2 Mpa
P ( Mpa ) <~ HOLD TIME—
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