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I A 0 i 7oy R R MR 2 S AL o SR RS ¢ B
FHFE 736 668 T AR B S AL+ T ORAE PO R
HARBEIEE T » AT ECR B B R AR
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AN BERFE TR EEABRENGHE

GHRIRBEZER ; BIMEIME R E
A (Heating System ) » LU 11 fEFE A
HOAR IR 8 0 25 S B - KR RE R 2
o e B JES R Ry T+ (i TSR A UKk A A Ok
T2 e 2 L T i oS R A A R 2

— N ERFEEFRZEETRTE

BRI HEIFERT R - WARIRA R
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GRS BAE - REFRMFRNRZE L
T FEEREREATE OB LR S  EERR
1M AL BOG I A7 EE A R IR G H AT
TEETAREK - FEFUERTEN 2 R

EEE
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ﬁ&&%’f@{%{? % ET i R B9 2 B Ry S R
(A JE 753 M B3 B+ — i A 3 R R 1 MR
£ FH 7 73 ¢ - A0 RS B T 3 B¢ L 508
R Gt E IR - AR 1T S BAE T 53 H
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TR T 735 G 1 G Bl BL A JEC AR R A T #R A
(Normal Operation) DA AFE )% (Inner
Spill Condition) R¥L FHYIATELE A (2%
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e E K H R 2 MG RE M IR B s
(Perlite Power) ; FE{HIEE (R¥2 g #5131 R 7R A
R EE SMHI 22 2555 £ B2 (Resilient Blanket) »
HMREEEAHIEHETCP (Thermal Corner
Protection) » HERZ=[H I A HE B IR E B
o R TR EIREB G EABEERENE
g I 6 B I IR 32 R O 1 T LA B i A A B
Bt o

1: BRRLE

2 BRI RRE
31 AERRIEERRRELE
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2 REEEBETEE
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3 (Cellular Glass) » BEEREE T (Perlite
Concrete ) ~ B EE I (Lightweight
Aggregated Concrete ) F{F Ry EELRIGHEL »
FEIPS PR B JEC E DR v A Rt 7K 8 P R e 1 B
R TH/RE I BE R FE & - DUROIMEE J1f
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WA RIRY R ETIEHE - FEAL R R AF
K ERE B ~ SEHEFLHEHIEE (Operating Basis
Earthquake, OBE) ~ ‘Z & {F#HhE (Safe
Shutdown Earthquake, SSE) ZE(# 5 NUERET
BEMG - BRAETES g RS PRRY R
JRESZ B » 378 5 R IR v M T B B 4
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i SE o AR 0[BT W BER A W Y 1
73 0 REAAHEERRG TR -

M ZXFREEE (BOG Rate)

AL SR B LU T ¥R RR 05 AR A7 7l A
P\] FIRA B SN BRI RSRIRE F - AR
i B B AL SR B T A A A - BRI
BESN SR Z ZARE R (Heat In-leak ) EfH
A SRR H RETE A B0 IR S e S B R 3

PR SR AL SR B R PR R B R
ATEEFYIRLR - AR RREIELR
f% SERAFEZEE ~ ARGH - BARH

o RSP S e B iR G R TP A
ﬁ%ﬁZﬂ%ﬁ’éﬁ%ﬁ%@iXﬁﬁﬁmn °

ABREER -WEE RN EHIFHZ
T I = AL S R RS » BRI R
HRAPT 62581E » ZABRAEERZIHE L
TH LT R -
1. H¥E R mEARRIEE (Highest One-day
Mean Temperature )
2. fEJEE (No Wind)
3. KIGHESEGUHE (Solar Radiation Effects)

(—) #z@= (Total Heat Influx) 5tE
fEEGE R ZHEW T (1) iR -
QTotal:Qb+Qs+Qr (1)

Q. - MaEHEE (Total Heat Influx ) (W)
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Q, : f§ Jix £ i & (Heat Influx through
Bottom Part) (W)

Q, : {0 BE 2@ & (Heat Influx through
Side Wall Part) (W)

Q, : fJEFE S (Heat Influx through Roof
Part ) (W)

FETIF  OTE 50 2 . P B T
T2 P 2 502 P S BT R » S
SR B R R - KR RS
rf 0 L B B o2 800 528043
B MISZ BB R TR (2) R -

Q,=Q, T Qy (2)

Q, : ME#E & (Heat Influx through Bottom
Part ) (W)

Q,, * T8 JE .0 B b 2

through Center Part of Bottom ) (W )

: 1 JES ] ] IR W 24GM & (Heat Influx

through Ring Part of Bottom ) (W)

38 & (Heat Influx

bu

FRGE R IO R B AN 3R -
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P | W N N N N
I 4

I [ Qbi | |
Quii Quii
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(=) #E#EE (Heat Influx through
Bottom Part) &

it B T o 280 0 5 X 2 B 2 R P 28

ORI AT - i BGE BA32 H R
AT -

AR B o 1B X i e ] B BRI o o A
EAEATN (3) K (4) For e

Q= Uy, X Ay X AT, (3)
U, : MRS GETE &2 BVE LR E (Average

Heat Transfer Coefficient ) (W/m?2-K )
A, ¢ THIETUGE 52 24 (Heat Trans-

fer Area)(m?)
AT, - flE R EER] < B 72 (Temperature Dif-
ference ) (K)
Qbii = Ubii X Abii X ATb (4)

U, - TS EE IR - 2 AR (Average
Heat Transfer Coefficient ) (W/m2-K )

A, - T EERE®Z 24E M (Heat Trans-
fer Area)(m?)

AT, : FEERIEET.Z IR E 7 ( Temperature Dif-
ference ) (K)

HoP s BV PR B BT S R R SR
BN W e A R BRIR W o RIS MR i 8
AR RS W R E B HL A SRS A e B
ERERGTRZ > AR (5) KE4FTR -

1
Uo=" . 2 . (5)
ot w2 )

U, K P 5 B % B (Average Heat

HEERE

: Us :
&.‘. A bl A b2 A b3
th t2 th3
Tb+ AT T

4 PHRERHESRLMBARTEER

Transfer Coefficient ) ( W/m2-K )
ty o, - RE M ZJEE (Cold Insulation
Thickness) (m)
Ayyos s 5 T BRAS H iZ B SR (Cold Insu-
lation Thermal Conductivity ) (W/m-K)

(=) f&@IE 2@ E (Heat Influx through
Side Wall Part) 3t &

it R A o 2805 5 B R R I 2
BRI HLZAEF R H 2 R —
{32 K I - TG IR B 2 Bl B /-
g KRR B s -

R GE B0 (6) IR -

Q. =U X A X AT, (6)

U, < 1 ] BE S 2 B4 4R B (Average Heat
Transfer Coefficient) (W/m?-K)
A, FEHIZ 24 EFE( Heat Transfer Area) (m?)

AT, : 18 M W3 BE [ 2 3 BF 72 (Temperature
Difference ) (K)
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INEEUIEEPNCIIE pvd 2 X AT
RERTR L P AN=0 (7) ~ (8) e (9) i

q=q,+q, (7)

q - BT L E( Rate of Heat Absor-
ption ) (W/m?)

q ¢ AR 2 BAE N s B B (Rate of
Surface Emit Radiation ) (W/m?)

q, * BRI EEZ A TR R (Rate of
Heat Flow by Convection ) (W/m?)

G=cxo x(TH-TH) (8)

e G (Emissivity )

o : BWE = EH ¥ (Stephan-Boltzmann Con-
stant ) (W/m2-K*)

T, ¢ & & 40 BE 5K [ i B2 (Surface Temper-
ature ) (K)

T, : KREHE (Ambient Temperature ) (K)

q=h X (T -T) (9)

h : REETRRE (External Convection Coe-
fficient) (W/m2-K )

ez (7) ~ (8) ~ (9) REEMFFRTZ
KGR T~ < B AL AT e Bl AT 3
A 1 E I 52 KRS B R R ) B 2 B
THIR E -

(M) #&TEZEE (Heat Influx through Roof
Part) 518

fif A8 TR o 20500 B 5 1 05 Bl (R R R B 2 20
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WEFTERE o WA R 2 R R TR
KRS  wa i B o DU g 25 TH
e R B - e TERGE R0 (10) AR

Q. =U, X A X AT, (10)

U, : W TEEEVE LR B Average Heat Trans-
fer Coefficient) (W/m?-K)
A, P TEZE\HE( Heat Transfer Area) (m?)
AT, - 18 TH W BE [ & 3 & 7% (Temperature
Difference ) (K)

KIS T iR B 8 A8 TR TH I 5
AR (7) ~ (8) ~ (9) REEFHEITETZAN
GRS T & BT AR TR SR T RIS -

(R) #BREEXREHE

B NEYZ NI R 28

FrEEtE 2 783 R =0 (11) FoR e
R=24 X 3600 X Q. /(V X p X L) X 100
(11)

Total

R : ZRFRALER (BOG Rate ) (wt%/day )
V R ER AL N2 %S & (Tank Content
Volume ) (m?*)
D M NAEY) R (Density ) (kg/m?®)
L : N AEY 2% (Latent Heat) (KJ/
kg)

el

RIS (1) TSR35 H A 2 50 R
R U AR TR L AR R
S 2 S 30 (A L DU P S TSP 2 R
K RATHRE MR R R 1A -
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(—) BREES

BRI BT E BLUE T T S M BE RS Y
M UGBS AER-20°CRYER - HME
MR - i - REEL - FEITHM FERER A
FERRTERIAT R 280 - AT RUATE S P -

HIRITAOERITTRF A LEITER

(Solid) - i HiKF#EHE (mesh ) #1153 B2

B BETT - DURRAZNE PR S 375 B 7 7 S ) JEE 3 -
JRERBR BT P 25 BRI EE -

(Z) BEHDH

BURE 7 1 4 i A 2 B e 5 B (5 43 A —
B AT DUEITEE S 0 - BT
FEAY S AT EEEAER R e L~ SR - THI 78
MEIRES - S » AR EREE JJ1& (Residual
Compression Zone, RCZ) HJME LU Z4HEE
& BHZETCPLLEMNE -

Vertical PC
Tendon

5 HEZSIEE

HEERE

6 TCPLIERIBESML

TE IR & - SME IR A HBE S AN
s O R B S e - [RIth— B R % 2
T I R R SR R A~ AR R Y R
E22 ] (Annular Space) A » FLiFEIFH G
R (KRR A R AETCPIEIR N - —HIR
HEEETCPHY 4% » RORTCPIETH IR &+
T O R AR B KA # 0 BEE AT R
LR IRD 2 o S o A i TR BE Y
T MR » RIS & e - ACT 376-11
HUE - REIRTCPH#IEM ( Anchor Plate ) N
GRS EE Y 0 TCPHiEE 772 A M5 h%
JE Wl e RAFERE f50.2 mm > ANE7
Fiiw e

ST » A PR TR R 2 e i R i R
B EE - IR IER R ST - BT
JFEE IS WS B - R 7 - R A 1 RE DA B 5 g 2
(LR - R TG EELR FIBS EN 1992-
1-1RLE AT - AR T EER R R B T
AEFIME -
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7 TCPREZH#TE

I RE LR SR JE 2 A IR e T HEE SR
B IR 7+ K] b 5 e 48 T O ZH T e MR 5
HITEK » EN 146201 2R AE R & - M8 A
FEEE100 mmiyRCZ » {HACT 376-11HIZE KA
BNV 10%890 mm » REICKE - Bk
IR EE T RCZIYS LR ERBRE T JAN5/NR 1 MPa
(1 N/mm?) » ACI 376-11 8 EMIRCZZ FEHE
JEJ71 MPa i o B AR 3K -
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15 0 AR R Ry L B T T R R RS
EEE BB AN o HRA IR U B AL Ry
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WATETCPH#EEIRAL » DL AT A E M Y
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8 REHE +OBE #:EZ (or ALE 158 ) HTiEE!

77 (BS EN 14620) B2 ALEGREHIFE T (SSE
After Shock Level Earthquake = 0.5xSSE -
ACI376-11) HETTHAR; ~ E&E T ERCZIV e
W% o S ATERIUANEIS AT » S TR
IRER I FERR IR R 228 -

AAE IR SR E R S (&) TR DL
T o SRR RER]-20°C LU - B
ARSI EER - BET IR S R R 7 A A 3
RLHEST » B2 SRR TRL 7 - {E PR P KK Tk 60
AR o
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QR RS MR BT - SRS E
LIEER  RIGPRE R ~ SRR E BEEE
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1. ACI 376-11 “Code Requirements for Design
and Construction of Concrete Structures for the
Containment of Refrigerated Liquefied Gases and
Commentary”.

2. NFPA 59A “Standards for Production, Storage and
Handling of Liquefied Natural Gas (LNG) ”, 2019.

3. API 625 1st Edition “Tank system for Refrigeration
Liquefied Gas Storage”, 2019.

4. BS EN 14620 “Design and Manufacture of Site Built,
Vertical Cylindrical, Flat-bottomed Steel Tanks for
the Storage of Refrigerated Liquefied Gases with
Operating Temperature between 0 ~ -165°C”, 2006.

5. Adrian Bejan and Allan D. Kraus “Heat Transfer
Handbook”, John Wiley & Sons, INC.

6. Josef Rotzer “Design and Construction of LNG
Storage Tanks”, Ernst & Sohn.

7. BS EN 1992-1-1 “Design of concrete structures - Part
1-1 : General rules and rules for buildings”, 2004.
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LOA Bi1 Block | cycle | amplitude
Nature of Transportation g (m) (m) L/BIM Coeff | period Heave
(secs) Roll | Pitch
1/>140 and >30| nla | <08 10 20° | 10° | 02g
2| >76 and >23| nfa | any 10 20° |125°| 02¢g
Unrestricted 3 <09 a0°
(these values to be used unless any of the — <76 or <23|225 - 10 15¢ | 02g
: 4 209 25°
s 5 09 30 30
<. o °
s 7% or <23|<25 S0 10 25 | 25 02g
Weather restricted operations in non-benign areas | 7 any 2 25| any 10 10° | & 01g
for a duration <24 hours (see Section 792d. For 8 <25, 10 - o | 01
L/B < 1.4 use unrestricted case. any >14| 3 10 10 19
Weather restricted operations in benign areas 2 ] any > 25| any 10 5° | 25° | 01g
(see Section 7.9.2.e). ForL/B < 14 use <25 R .
unrestricted case. 10 any Sialay | 10 | & | s [ o01g
Inland and sheltered water transportations (see Equivalent to
Section 7.9.2.f) 1" any 2 14| any | Static | O1ginboth | 0.0
For /B < 1.4 use unresiricted case directions
Independent leg jack-ups, ocean tow on own hull. N . . o
For /B > 1.4 use unrestricted Cases 1106 12 i 2 14 we 9 2 o 90
Independent leg jack-ups, 24-hour or location . .
move. For L/B > 1.4 use Case 7 or 8 as applicable 13 G P2 | =14 e i 10 10 2.0
Mat-type jack-ups, ocean tow on own hull. 5 o
For L/B > 2.5 the pitch angle may be reducedtog | 4| ™2 | >3 [<14 | na | 13 | 16° | 16° | 00
Mat-type jack-ups, 24-hour or location move. 15 n/a >23 nfa | nfa 13 8° 8° 0.0
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1. Construction Industry Institute, Industrial Mod-
ularization: How to Optimize; How to Maximize,
Research Summary 283-1, Dec. 2012
2. International Standard, Petroleum and natural gas
industries — Specific requirements for offshore
structures, Part 5: Weight control during engineering
and construction, ISO 19901-5, Feb. 2016
3. DNV GL Standard, Marine operations and marine
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