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AA B AAHDF Senboku II 7]A =9 73§ A44 Full Containment
g2 9% NiZ Dome® Roof& 712 "U#H 3 U= CS Roof ¥ PC =& F
Z9 a2 A 180,000kl AN FEFoz HAAHA AUt o] gL Uy @2 A
de Bxolg Fuzd 5 AAA FN FHAA FFox ALg Aoz iy
o £3 GAALL Z3Ely] 9% AA 2 AAMVIHSZ Roof M ETAYE
& HL3e wao] d3Hm Qo

gutxo g wElAM dy AF HAEL Ry FAHo)n HAoEE F&H
2 8 9. 28y E3 aiggacs AE, 72 2 AR F EE dH BEAA
nEY AFAol FAE AL 8oz Fof HEF upeh Zo] 1 WY 9%
NizZel AZdE& FAANE AL £ & Ao AF &Fo] Fugo =W LNG
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1960

9,000m3 (Canvey Island)

1970 ~ 1980

50,000m3 7} & (British Gas Peak)

100,000m37} 7+ Q17]
140,000m3 (7}et2 - 19993 HAg4E &AF /
9 - 2002 ¢85 A9A)
160,000m3 (1= ~ Dabhol AAF)
180,000m3 (Y& - ARF 7)x
2002 &8 o4A)

H9 : 100,000m3
34 ¢ 100,000m3
<14 : 140,000m3
@1 : 200,000m3
%9 : 140,000m3

107) membrane PC type (R A+4])
1071 9% Ni PC type (X144])

27) membrane inground tank (%}%}4})
67] membrane inground tank (X]3}4])
371 9% Ni PC type (X/32})

23 934 d¥se 71&4 tsed 2 BAY

231 ¥4 715 89
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. BFF 7t B8 FAYAE 9% NiZel Toughness 2 Welding 419 3)

2 R 23] 9% NiZel #g9&4 79

Uz "3 A FA] 8 Plate2] AHg ,
CAEERIEY AL F HEoz A% YT A Fte] Lol
. 7283 X-ray A9 e 2 Hg

2FE, A71%31Y Concrete®] Ne2 Concrete 98729 73
Prestressing Tendon System® 7|e@td ez Asted zZ} Tendonel Strand
of #Y% StressE 7}¥ 4 Y3 Prestressing 2P Al Computerel] 9§ #
27} 7Fe sl A 2. Grouting AA 2 7% HAFNAS
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B3 dygste] 713 2 ATFH 298 A F AAZ Uy B 5 ) A
t 939 FH4 AFoln, X P39 Hydro Test RFZ A0} FAE 9%
Ni Plate Al ZH A9 B4iedE 4 59 StandardolA &t FAd &) A
gdh. A 9% Ni Plated] A58 L FAHe2E S0mm7tA Az7F 7H53t
o FUE 256mm7tAl A Z7F 7b5E AAolth 49 StandarddE AHEW
FHolM F2 s BSTI77E g AANR471A Hydro Test® 839
9% Ni Plateq] Hdl FAIE 30mm7t Xl A &3t1, API6202 Full height7} 943
oly} Bx3k 71Z2AHA #Fd] Operating Loade] 125%7+A ¢ Hydro Test& 3
|3t 9o Plated] Hd FAE FAH AFol gick BS7T7774 o FA Al
G2 AAAHoZ g3 gystE AEE 8902 FEFoew I BSAME
olglg A Beay] 9 Fo &3td 7#AHY PD7777-20008 AAA F)
PD7777-20002 LNG A &9 7% Operating Load®] 125%7A Hydro Test&
FE3tn Utk FFE AR AFA AL BAZY FH THE EN265002 A
< BSY 4AT FA ATdx gstd Roz qFdHI Jov FF IFAY 7F
22 AHEE S AAHoZ 209 KLg ol #ag AR 4 e &R
T%E Aot}

FUe A Wz APIG20S A L33, 9o & BS77778 &3t e
o BS7T7773 &2 57 Aol s+H1 U

obefol B2 P AFLY AFES A By,

a. Design Code or Method
- Allowable Design Stress
- Maximum/Minimum Plate Thickness
- Hydro Static Test Requirement

b. Material Properties

c. Soil Condition

d. Base Insulation

. Seismic Design Data

- 0

Local Planning Rules
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241 g3z HA 7€

714 WZXE API 620 App.QE dx&

BS 7777& A 435929, Hydro test

£ Operating Base Load9] 125%& A &34t}

Item Description
General
. o . .
Storage tank type Full .contamment, 9% Nickel inner|
container
Gross capacity 213,000 m®

Net capacity

200,000 m® (at operating conditions)

Tank diameter (Primary container)

84,000 mm

Tank height (Primary container) 39,950 mm
Maximum design liquid level 38,550 mm
Maximum design operating level 38,250 mm
Minimum liquid level 2,000 mm
Hydrostatic test level 22,950 mm
Pneumatic test level & 18,360 mm
Pressure 363 mbarg

_Joint efficiency

100% for all butt welds of shell plate,
Annular plate and stiffeners

Corrosion allowance

0 mm

Design code

API 620 Appendix Q, L, BS 7777

Stored product data

Stored liquid

Liquefied Natural Gas

Stored temperature (Typical) -162C
Design density 480 kg/m’
Viscosity 0.16 CP

Design conditions

Pressure 0.296 kg/cm’g
Temperature -170TC, +65T
Vaccum -5 mbarg

Max. Boil-off gas rate

0.075 wt% per day
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Mark Item Dimension | Specified value
A Minimum liquid level for pump restart 2,000 mm | Min. 2,000 mm
B Net operating volume height 36,250 mm
C Distance between HL* and HHLx** 300 mm Min. 300 mm
Dt Diameter of inner tank 84,000 mm
. . .. Free board ;
D Sloshing height by seismic + free board 1,400 mm .
Min. 500 mm
F D‘istance above free board to outer tank 3340 mm
side wall top
H Outer tank side wall height 45,1950 mm from G.L
1 Roof Rise 11,082 mm
K Distan.ce betwe‘en outer tar?k sidc.a wall top 6,060 mm
and highest point of LNG inlet line
L Height of highest point of LNG inlet line | 51,250 mm from G.L

Note : 47] &2 A2 FHE 7I& @

*+ HL : Hd 24 949
*x HHL : ) dA 44

243 W%9 Shell plate 2= A4t
1) A4 =4
(1) Type

(2) Contents
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: Open Top, Flat Bottom,
Cylindrical Type
: Liquefied Natural Gas




(3) Net capacity : 200,000 m®

(4) Inside diameter : 84,000 mm

(5) Height of sidewall 1 39,950 mm

(6) Maximum design liquid level : 38550 mm

(7) Specific gravity of liquid : 0.480

(8) Design temperature : -170C

(9) Design pressure . Liquid Head

(10) Spectral accelerations

.. Ground Tank
Description - - - -
Horizontal| Vertical |Horizontal| Vertical

OBE 0.100 0.067 0.376 0.251
SSE 0.200 0.133 0.626 1417

(11) Corrosion allowance : 0 mm

(12) Minimum shell thickness : 10.0 mm

(13) Material : ASTM A553 Type I

(14) Allowable stress : 2,226 kgf/cm®

(15) Application standard : API 620, Appendix L and Q

2) Higtell cig Shell 57 A4t

API 620, Para.3.10.3°1 wt&} Shell ¥4 otdl Hoz +d& 5 Yo

T
Sts- E

t= +c

7] A;

t : Required shell plate thickness (cm)

T : Latitudinal unit force = p - Rc

Sts : Maximum allowable stress (weld metal basis)
= 2,226 kgf/cm’

E : Maximum allowable joint efficiency = 100%
(API 620 Table 3-2 maximum allowable joint
efficiencies for arc-welded joints)

¢ : Corrosion allowance = 0 mm

: Liquid pressure

_ 0480 Hi :
="loog e/ om

Hi : Liquid depth (cm)
Rec : Inside radius of tank = 4200 cm
A A3 Yz e g3 JFAZ IBmmE 7+ + JAh
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244 Z} Standard® 71F A&l ©& ®3 W F9] Thickness ¥ &

< Relation between tank capacity and 9% Ni plate thickness >

50.0

45.0

400

35.0

30.0

/ ——Bsr77Y

250 ——JGA
/ —— API620

20.0 -~ PDTT77-2000

15.0 /

10.0

Thickness of bottom side plate (mm)

50

00

Storage capacity (X 10* nf)

* BS 7777 Hdl 34 57 : 30mm
* ZAHA A 715 FA : 50mm
* U A 715 54 0 26mm

3. 48

2 goME LNG Q47X & AAAoz AAste Wi dgez HA €94
7t ¥ s=o] ste AA FA dygdE A e 7 8973 FAA
S A7FYen 200,000klE ZWE LNG AF A4"ae 71EHAAE AT
Btk 7124A AYSAAA AALE g HEPFE Wz APIB0
g, 9z BS7777¢ A£3 .

2NEAA AT olul A AAHCE ZFol duEx & 209klF LNG Tank
7} ojml oA L5 e API620, BS77775 9 FA 71F22 AAA A=
ZE3 A7 75 de LA FHA

4 SEjvaE LNG A% 93 A48 98 AAZIES AR T &3
3 glen 2R Qe B 257 FEHn Ae APt 9P =
7h= AFNLLE FAHeE JtA AR Yoo &3 LA 9%Ni¥ 14%klF
LNG A%"83a 474 71€¢ AYY dAot FF o8& Ud@oz ING A%
A9 71&AYsE o]Fo] U AAY 2UY LNG ARSI A&k
A AT 988 & & IUrIE uidoh
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1. BS 2654, "Manufacture of vertical steel welded storage tanks with butt
welded shells for the petroleum industry”

2. BS 7777, "British standard for flat-bottomed, vertical cylindrical tanks for
low temperatures service”

3. EEMUA No.147, "Recommendations for the design and construction of

refrigerated liquefied gas storage tanks”
4. EEMUA No.159, "Recommendation for in-service inspection of aboveground
vertical cylindrical, steel storage tanks”

5. API 650, "Welded steel tanks for oil storage”

6. API 620, "Recommended rules for design and construction of large, welded,
low-pressure storage tanks”

7. Storage Tank Philosophy and practice, "An intensive design course in the
university of design cambridge (13-16 Sep. 1994)"

8. LNG12, "Bigger & Cheaper LNG Tanks ?”

—~ 109 —



