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FISTEC 18 x anmquiore (2zena)

Elastic-Plastic Thermal & Stress Analysis for LNG Sump Tank

S, Mises
SNEG, (fraction = -1.0)
SPOS, (fraction = 1.0)

(Avg: 75%)

Step: Step-1
Increment  21: Step Time =  1.000
Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor: +1.0e+00

Load Combination Analysis Nozzle Load Analysis

Dynamic Analysis for
Pressure Vessel

Gallery of EDG
Structural Analysis

Seismic Analysis

S, Mises
Envelope (max abs)
(Avg: 75%)

- 0.00000
Max: 276.77710
Elem: BODY-1.29910
Node: 2814

E X Step: Step-1
z Increment 35:Step Time = 3.000
Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +1.00000e+00

Lifting/Transportation Analysis
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. U, Magnitude
F: (15SEA)\Weight - 75 ton +2.676e+01
Equivalent Stress 2 +2.457e+01
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A: Tank_Modal

Total Deforrnation

Type: Total Deformation
Frequency: 14.815 Hz
Unit: mm

1.0784 Max
0.95862
0.83879
0.71897
0.59914
047931
035948
0.23966
011983

0 Min

Storage Tank
Modal Analysis

1 000.00 2000.00 (mm)

500 00 1500.00

B: Tank_Spectrum

Equivalent Stress 2

Type: Equivalent Stress - Top/Bottom
Unit: MPa

Time: 05

80.808 Max
71.83

62 851
53872

44 893
35915
26936
17.957
89787

0 Min

mmoo 2000.00 (mm)

50000 1500.00

Storage Tank
Seismic Spectrum Analysis
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Hormal Condition Middie
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Cogrmitanatioe Marmse Uped Condition

Unit: W23

50,93 Max
3422
ns
1008
8060
&7.372
306549
3847
17.235
Q5304 Min

Fig. C-1 Plot of Equivalent Membrane Stress at Normal Condition (TE-001,003)+
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T
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BSLS Report A1 &

2. Equipment Data

1) Project No. Do
o N ST RPT 331101 2) Project Name : KIJANG Research Reactor
T BT 3) Equipment Name : FMIL STORAGE TANK
4) Equipment No. ¢ KI-7T87-TK-001-006
5) Location :  FMPF Building (FL.-2)
BUILDING STRUCTURE LOAD CALCULATION REPORT 6) Elevation - 5345
7) Drawing No. o KIJ-782-MIDM-190-001
8) Specfication No. : KI-782-DN-416-003
FOR 9) Seismic Category : 1l
3. Design Condition & Input Data
: ‘el static ati W = 5700 ke
FMPF Hot Cell LED Lighting (EL. 67.45) ég g:iiﬁ*{’%‘;:&adm“dm or Operation)[Fou] e L Emg].]
Ye = 2.6 [m]
Ze = 0 [m]
4. Seismic Coefficients ( From Attachement 4-4)
1) OBE Seismic Factor @ FMPF Building (FL.-2) E[.  53.45 Damping 2%
Horizontal X Horizontal Z Vertical Y unit (50% of SSE with Damping 2%)
0.9 0.875 0.875 g
*) Static Analysis increasing factor = 1.5
2) SSE Seismic Factor (@ FMPF Building (FL.-2' EL. 5345 Damping 3%
Horizontal X Horizontal Z WVertical Y unit
M.G. SHIN T.H. KIM T.H. KIM 1.5 1.4 1.3 N
*) Static Analysis increasing factor = 1.5
Prepared By Reviewed By Apporved By
5. Foundation Load due to Dead Weight

F.‘Clm_ 0.000 [N] MXJM_ 0.000 [N—rn]

FYm\_ 570‘} [N] M‘_\-flm_ 0000 [N—rn]
KSTEC CO., Ltd

The work described in this Report was performed by KSTEC
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J: 0815 CASE1
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u, Magmtude

400Ton CH X} 7+ = A| 4
2247

= CAPACITY SQUSIT: ME /  BA: 1235 / Z40]: 75m / =:1.0m /
?_ X = *—| =0]: 1.5m
WORK SCOPE TE ML HE /Aol

=5 = of

-T- 1 DESCRIPTION e ZE ST EFO| A= LT AL

POOHRNNNUWALS
ohwNvaOUOWNKUD

% Edit Load X
Name: Load-2

Type:  Pressure

Step:  Step-1 (Static, General) ?‘ 5 %2' -l*-l EH ﬁ -?-I HI +—I-

Region: Surf-1 [y

Distribution: | Uniform v
Magnitude: |1.176

Amplitude: | (Ramp) M P

FrMATEIN (LE

FEA Results (Stress Limit Evaluation)

*  Bottom Connection Area
@ Design criteria [MPa] Based on ASME Code 193.8MPa < 460.0MPa=(Sy*2.0), O.K

- el FEA results satisfy acceptable stress level under elastic
Stress behavior of target model based on ‘Elastic Analysis Method’ of

55275 230 460 ASME code.

Max. Stress
193.8MPa

Max. Stress
155.8MPa
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PROJECT

CAPACITY

WORK SCOPE

DESCRIPTION

18101-4

START-UP
HEATER

18101-6

NOx

ABATOR

ECONOMIZER

18101-8

18101-7

N-1Project HE 21X AHME HAE S L SEE
2AH:125& /40]: 7.3m / =: 3.5m
/ =0]: 20.1m
T A8d AE /ol A
Sots A XSt 0| Lot S HE L2 =29| A

U, Magnitude
13.5

kb
orNvurmaNOEES
OHW-&MO\COIDOHU)&

Step: Step-1 L

Increment  25: Steebirn
x Primary Var: U, Magnitude

Deformed War: U Deformation Scale Fac

FEEO|
Ao} | A4

S, Mises
Envelope (max abs)
(Avg: 75%)

Max. Stress
231.0MPa

¥

A

z X

Step: Step-1
Increment

25: Step Time =
Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +1.0e+00

Max. von-Mises stress of Whole Duct Model (unit: MPa)

1.000

KDS 41 E51% 7|2 M8
CASE2: WIND LOAD

Loading Condition

- Wind Load 38m/sec (0.00339MPa) applied on target side plate of whole duct
-KDS 4112 00 : 2022

- Based on 'Wind & Seismic Design for Duct_rA' Report

Boundary Condition

- All directions are fixed for the bottom edges of central beam support plates.

NO1 & NO8 nozzle edges are constrained at the X & Z direction considering connection with other heavy
structural members. (DY=Free, DX&DZ=Fixed)

| Loading & Boundary Conditions for FE Model |




HAHAHZ: 4.33m
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Wind Load ;

20]: 91.0m /
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CAPACITY
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CAPACITY Z0]: ©F 20m

- PROJECT CFD Analysis Report for Evaluation of Turning Vane Effect
o EOI'I *-I _ on Flow Uniformity in the Pipe Lines
IT O =1
= O
| I_I

1

WORK SCOPE CFD M A3 K| 7=l

DESCRIPTION A B IOO| I LY & gas flow & AEE % = HE Turning Vane 7+

Velocity
magnitude
60
54
48
42
36
30
24
18
12
START UP 6
HEATER 0
[m/s]
Legend Case01 (None) Case02 (1-vane) Case03 (2-vanes) Case04 (3-vanes)
Turning Vane &X| 7j~0f [}E Ijo|= LE £ ZM
TKE (Turbulent
Kinetic Energy)

50
45
40
35
30
25
20
15
10
5

0

[m¥s?]

2 z 4

& 2. 2

Legend Case01 (None) Case02 (1-vane) Case03 (2-vanes) Case04 (3-vanes)

Turning Vane &% 7lis=0f [}E HO|= LHR HF S 4



Ol

Mixing Tank Ll Steam Nozzle 2 3} &M

PROJECT
U o
Ad

CAPACITY Z0[: 2F 20m
WORK SCOPE CFD MM 7N 7Sl 4
DESCRIPTION W 7| Tank L £ 50| CHSF Internal fluid & thermal- -aerodynamic analysis ol /s L w

/
HE 2YEHO| A Slurry®t SteamO| BLp et & WwHEY| Tank #H 2= A4t

Velocity
Magnitude
3.0
27
24
2.1
< Mixing Tank Wl &2 S -
- 15
B E{AF 23 > i
F 5 I 1 0.9
il f | 06
I p m ] I 03
___ [79RPM ] | 03
lt = | - :I' ] b [mis]
El fi~§ ol : | — B — 3 -
§ | —ar s \;. - . L Legend 1SOVi XPla Y-Pla
7 q | ] < Mleng Tank L—H Slurry Volume Fraction
l - ) . T of Slurry
! i Volume Fraction =2 = i
IR o = 1 S 21 B (VF g, =95%) ”
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