SR R 4 25

%aqeﬁg*

o T ARy A PR 8) AT FAE AR/ BRAR R

Mlses KB RS AR -TEARRL

mE

WAL S B 2 SR T A8 58 AR e 10 % Al 22 R
ERRELUT 2HUREE - fERE R N REER
RN R THEFH R ERE - LAERE
b SR A R o AR SURF T AR B R A
B g =S TR (Full Containment
Tank, Double Dome Type) PRI ERET >
&R (Boil Off Gas, BOG) B2 ER
%~ ISR RIS A 2K BEE JJ (Load Bearing
Capacity ) A » DU TE IR &E L 4 MEE T1 53
MrEEEeEt -

Vs

— Bl

[l

WAL KR HARTR () B REF T
A o BHENCEE - S - fE
SRR (RfFREKR) FEEMEERZ
HIFERT WAL SRS 2 SR A A BRI 12 Al 22
GERS BRI DU T 2 BUKRE - AR R O T 6
TFIRFERE Y - SRITD fE R S0 B 2% B8 A B B
o SR A SME AR B HRIE R AR
5% (Liquefied Natural Gas, LNG) f#fE5%3

L T 160° CHELIE - BRI Brid
SR BT AR IR B - I (G
EhEE R -

BN LN E - R — 2
PRI EE g 3 ET - TF5 B Re i (A B R
M b B LR G FR BN RE - DL 7 =N Ry il -
BRI Gg - DREER
I A 6 i oy R R MR S AL o SR RS ¢ B
FHFE 7 6 T AR B S AL+ T ORAE PR PO
HARBEIEEZ T » AR 2 B R AR D
AE © AME Z IR IR M REBR BN » DURECR
AN ERFE TR CEABRENGHE

GHRIRBEZER 5 BIMEIME R E
A (Heating System ) » LU 1 5 FE A
HOAR I 6 0 32 S B R REELR 2
o e B JES R Ry T+ (o TSR A UKk A A Ok
2 e 2 L T i oS R A AR R 2

— N ERFEEFRZ AR

BRI EIFERT R - MARIRA R
R E B DI REME 7R oK (RIS PR E Jo sk
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B & heating system
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FABOGAt HESIENTAVER
ZBBEIMER  IMARE

NO | fsa(matipiEE

BT AR
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v

FESTHIMEFEMAHTIZRY «
DITIMERES

MR IR2

v

BISIMERER
DIHFER

ZBCERER

IZEE

E1 (ERFERLREIREE

EVUREEEIEIL) - RNIMERE C RRE
L E W PRGMR - S0 R RS PR T B
KRR

2 MR A DR 2 IS T £ £ B 3L T R A
o FERR A NIRRT SR SEGE ~ K
GRS BUE - REFRMFRNRZE L
T FEREREATECBLR S - EER
1M AL BOG I AR EE A R IR AR H AT
TEETAREK  FEFUERREN 2 R

ETE

M R R SIS E © AIRBOGZ R AFE

ﬁfﬂu'n{u%"f%ﬁ{? s Bt R Y A B Ry A
B FE JJ o3 A B 3 31 - — MK (R R AY S0 Fl
FR FH 7 73 &E - A0 RS B TH 03 B¢ L 508
Gt T AR I+ R ETT AME BV T 40 A
W T ST 1S S RE R RS P~ AMET B L
& o b3 R RR R AT E bl FE B A PR g R
EiL 3% 5 Be £ i K i B IR RS AU B O G 43 H &t
HAGE - A 7R R R B AT T A
TP 3 ot G B R JES AR £ 1 I PR
(Normal Operation) PAK AFE % (Inner
Spill Condition ) JRP PRSI HTELERET (25

AR AR B K o B B R & AR AR
MAHWEREEE » HFIBOGZ AR EL
R e AT PR -
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WISMEEE Z R ERE RIS T B E > K
By R TR ~ TEHIEE SRS DU T
R =S - ATE2FTR - R RS
& ar s « RAVEREE ~ FIoR - i KORA
DIRERE - RIS M RN B Al 2 41
DURRGER 27K 32 A8 A B R P A7 P B
RESNTEE -

fETHOR 2 JE BB AE NSNS TH B - 7%
e B H R L M ECRE SR 3R a
(Perlite Power) ; FE{HIEE (R¥2 g #5 E1HIT7E A
R EE SMHI 22 2558 £ B2 (Resilient Blanket) »
SMREEEA I TCP (Thermal Corner
Protection) » HERZ=[H I A HEEIRE B
o R TR EIREB S EABEEEANE
g I 6 B IR 2 R O 1 T LA B B A A B
Bt o

(727777728

i 3-2 3-1
1 EEREAR 2 EEELE
3-1: WiERRESE BRI RLER

3-2 | AR P OERRLE

2 REEEBETEE

%%%ﬁ%*

WRIB R JEC 32 07 5341 1 Dol B A 12 IR AT R
RHRORTT - R IR 12 g # E BR A E BE JES
15 JE] B B IA W B LG B & B RE
PERE S i HE AR B — i BR % 22 FL B
3 (Cellular Glass) » BEEREE T (Perlite
Concrete ) ~ B R E - (Lightweight
Aggregated Concrete ) F{F Ry EE RIS ©
FEIPS PR B JE S DR v 4 Rk 7K 8 P R e 1 B
R TH/RE B R T FE & - DUROIMEE JIf
B OEMAMENERYIREE - BEeS
AL BT & R R 5 - 2 R R R B
g E T AR EE - T B L ETR &S
T E MBI @ FF RS - BREBIRE
R AR B RE Fe 8 5 - B R AT RE A i
1K » DABR AR FRAE A DR -

(Z) MEBEETE

PR TR PR % o E LA S # O 7R B RE
J3 - HAUIRE B L I W R W DA R st A I
o RT3 AR AR R P R BR (T Y 22 2
FRELZZDR -

WA RN ETIEHE - FEAL R R AF
K ERE B ~ SEHEFLHEHIEE (Operating Basis
Earthquake, OBE) ~ ‘ZZ&{F#HhE (Safe
Shutdown Earthquake, SSE) ZE(# 5 FUEET
WEMG - BRAETES RS PRRY R
JRESZ JIIBEL » 378 5t R IR v M T B B 4
R EN T - ETE  fEREPURSR
JERFAaET R -

HRENE SR EREETEST ~ KB

&y~ MBI ER - RV B ER - /7
Vg E R - KBTI E R - R EE
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i SRE o AR 0[BT W BER A W Y 1
53 0 REAAHEERRG TR -

M ZXBFREEE (BOG Rate)

AL SR B DU T )RR 05 Al A 7 A
P\] FIRA FERE SN R BE R SRIRE F - AR
i B B AL SR B I BE A A A - BRI
fESN SRR Z ZARE @ (Heat In-leak ) EfE
A SRR B RETE A B0 AL S e S B R 3%

PR SR AL SR L R RS MR e R
ATEEHYIRGR - AR RREIELR
T% SERAFEZEE ~ ARGH - BARH

o IR S e B R G R TP A
ﬁ%ﬁZﬂ%ﬁEﬁ%ﬁ%Eij{ﬁaﬁﬁmn °

ABREER -WEERNEGHIFHEZ
I X =S AL S R RS BRI R
HRAPT 62581E » ZABRAEERZHEL
TH LT R -
1. H¥E R mEARRIEE (Highest One-day
Mean Temperature )
2. fEJIE (No Wind)
3. KIGHESEGIUHE (Solar Radiation Effects)

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

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

Q, : {0 BE 24 @ & (Heat Influx through
Side Wall Part) (W)

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

FE 7 B 5 50 2. o B 0 B ] I B0
TR T 2 (R PR BB BT RS R -+ Sk
SO B R R - [ R
ri o B i R o2 8 B A 53
B M BGERETFR (2) FiR -

Q,=Q, T Qy (2)

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

Q,, * T8 JE .0 B W 2

through Center Part of Bottom ) (W )

: RS ] B IR W 24GM & (Heat Influx

through Ring Part of Bottom ) (W)

38 & (Heat Influx

bu

FRGE R B IOR R B AN 3R -

Qr

4
Z N

| | Qi | I
Quii Quii

3 RBERETEE



(=) #E#EE (Heat Influx through
Bottom Part) :t&

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

ORI AT - i B B A 32 H R
AT -

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

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

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

fer Area)(m?)
AT, - flE R EEH < B 72 (Temperature Dif-
ference ) (K)
Qy = Uy X A X AT, (4)

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

A, - T EEREZ 20E M (Heat Trans-
fer Area)(m?)

AT, : FEIERIEETZ %7 ( Temperature Dif-
ference ) (K)

HoP s BV PR B BT 5 R R S
BN W R o R BRIR W o RIS MR i B
AR RS W R E B HL A8 SR A e B
ERERGTR . > AR (5) KE4FTR -

1
Uo="% . 2, (5)
ot * w2 )

U, K P 5 B % B (Average Heat

Uy

Q Aot | dw | Aws

th1 th2 th3
To+ AT Ty

4 PHRERHESRLMBARTEER

Transfer Coefficient ) ( W/m2-K )
tyo, - RE M ZJEE (Cold Insulation
Thickness ) (m)
Ayyos s 5 T RS 2 B SR (Cold Insu-
lation Thermal Conductivity ) (W/m-K)

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

it R A o 2805 55 B R R JEC S 2
B ZETREF - HLES N B R —
{32 K I - TG IR B 2 2L B /-
N s 7

R EERGE B0 (6) IR -

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

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

AT, : 18 ] W3 BE [ 2 i BF 72 (Temperature
Difference ) (K)
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“ sEgsE

INEE RSN pvd 2 X AT
TR VAN (7)) ~ (8) e (9) FlR e

q=q,+q, (7)

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

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

q, * BRI HEZ AT E R (Rate of
Heat Flow by Convection ) (W/m?)

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

e S (Emissivity )

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

T, : & 4 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~ 2 B AL A AT e Bl AT R
e 1 E I 52 KRS B R b ) 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 TEEEE R B Average Heat Trans-
fer Coefficient) (W/m?-K)
A, P TEZ N Heat Transfer Area) (m?)
AT, - 18 TH 7 BE [ & Ji & 7% (Temperature
Difference ) (K)

SKIGIRST T iR B 8 A8 TR TH I 5
AR (7) ~ (8) ~ (9) REEFHEITET 2N
IGBIRET T & BT AR TR BRI AS: -

(R) #BREEREHE

B NEYZ NI R 28

FrEEtE 2 7R B R =0 (11) FoR e
R=24 X 3600 X Q. /(V X p X L) X 100
(11)

Total

R : ZR#RALER (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 A2 5 R
R USRI TR L AR R
S 2 SR B0 (A L P S TSP 2 R
K RSB R R R 1A -



B EHERIIMEERN SR

FAT TR B+ SME AT B o T BAEE S A
DU ZNET 150 HT

(—) BREBES

BRI HT E BLUE T T S M BE RS Y
M UGBS AER-20° CRYE - HME
MR - i REEL - I EER A
FERRTERIAT R 28 - AT RUATIE SFfTR -

HAIRITT O ERITRFE A LEITER

(Solid) » i HiKF#EHE (mesh ) #153 pCHEHH %

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

(Z) BEHDH

BUE 7 1 4 i A 2 B fe] 5 B (5 43 AT —
B W DUEITEVE 00 - BT
FEAY AT EEEAERIR e L~ R - THI 78
MEIES - S » AR R EREE JJ1& (Residual
Compression Zone, RCZ) HE T LU Z4HEE
& BHZETCPLLEMAE -

Vertical PC
Tendon

5 HEZSIEE

HEERE

6 TCPLIERIBESML

TE IR & - SME IR ET L HBE S AN
s AR RS B S e - [RIth— B RS 3% 2
T I R R SR AN~ AR R Y R
22 (Annular Space) A » FLiFEIFH G
R (KRR AR AETCPIEIR N - —HIR
HEEETCPRY 4% » RORTCPIETH IR &+
T G R AR B KA # - BEE AT R
LR IRD 2 o S o A i TR BE Y
T MR » RIS & e -+ ACT 376-11
HUE - ReEIRTCPH#IEM ( Anchor Plate ) N
GHEE A 0 TCPHE® L7725 h%
JE Wt e RAFERE f50.2 mm > AE7
Fiiw e

ST » A PR TR R JE = e i i R
e - IR IER AR AT BT
JFEE IS WS B - R 7 - R A 1 RE DA B 5 g S
{LRRE - JEEE TG EELR FIBS EN 1992-
1-1RLE AT - AR T EER R R
AEFIME -
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2d

/TCP anchor plate

~——TCP

2d

\\

AN

7 TCP REZH#TE

I RE LR SR JE 2 A IR e I HE SR
IR 7+ K] b Y 6 e 48 T A ZH T R MR 5
HITEK » EN 146201 2R AE R & - M8 A
FEE100 mmiyRCZ » {HACT 376-11HIZE KA
BNV 10%890 mm » REICKE - Bk
IR EE T RCZIYE LR ERBRE T JAN5/NR 1 MPa

(1 N/mm?) * ACI 376-11 8 EMIRCZZ FEHE
JEJ71 MPa i o B ALK -

Q0T R e L SR R R RO 0 IR B A T
15 0 ARG R Ry L B T T R R RS
BTG AN o HRA IR U R B AL HY
THERARAN » B g mERa-SIERAL - &=
WATETCP#EEIRAL » DL AT A E M Y
WAL © R LA S TERAL % o FEEE K
BAE T H AR TCPHEMNIE LT &I AK
2dAEEEIA - A 7R o

B PRI B E T B 0 AT A SR A S OBE SR
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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 -
ACI 376-11) HETTHIH; ~ {REE T ERCZIfES
WL o S AT IUANEIS AR » S TR
IRER I FERR IR R 228 -

ANAE IR SR E i & (&) TR DL
T o SRR RER]-20°C LU - B
ARSI EER - BET IR S R 7 A A3
RLHEST » B2 SRR TRL 7 - {ELBR P KK 7L 60
AR o

- 4 =4
J\ " O Gm

QIR RS MR BT - SRS HE
LIEER - RIGPMREE ~ RS HRHE BUEIE
BRIREE TR LR A AR B R LR
REE(ERGT - DRGSR ~ e AL
RGP - BN L EVEREE - AR
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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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