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Abstract - The re-liquefaction drum is a product that installed spray nozzles at the top to
directly spray overcooled LNG into evaporative gas and installed demistors to facilitate gas
separation, which was developed to increase the re-liquidity efficiency of small scale re-lique-
faction facilities.

In the hydrostatic test of the drum, no leakage occurred even at a pressure of 1.5 times the
design pressure, but during the BOR(Boil Off Rate) test, the bolt loosening occurred due to
contraction and expansion by temperature change. For the continued use of the product, in-
sulation construction on flange connections was developed to enable detachment and attach-
ment, and the comparison of heat load with existing insulation confirmed that it was very
small compared to the inlet flow rate in the drum.

Key words : re-liquefaction drum, bolt loosening, flange connection, insulation construction,
heat load
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Table 1. Specification of re-liquefaction drum

Code ASME Sec.VIII DIV.1 (2015)
Material A240-316

Volume[m’] 0311

Design Pressure[bar.G] 7.0

Design Temperature[C ] -196

Fig. 1. Drawing of re-liquefaction drum.

Table 2. Condition of hydrostatic test

Type of Test Hydrostatic
Design Pressure 7.0 bar.G
Test Pressure 11.0 bar.G

Holding Time 0.5 Hr(= 30 Min.)

|
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\

Fig. 2. Hydrostatic test of re-liquefaction drum.
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1. Design Condition

BOIL OFF RATE CALCULATION SHEET

- Tank Type Vertica Cylinder Tank
- Fluid Liguid Nitrogen
- Pressure Gesign) 15 ()
(Operatiog) 14 )
- Temperature esign) 9 ()
(Operatng) ET)
- Denstty of Fluid it Operating) 1056 gy
2. Tank Capacity
- Inner Diameter 70 (merd
- Length 2034 (memy
- Gross Volume 031 (my
- Storage Capacity 251278 ey

3. Penetration Heat of Specified Parts

(1) Insulation (@)
=AxUxATxz,
£y Surface Area of nsulation
Uy - Thermal Corgctivty of PUE
A7 : Mean Tempersture Difference
4 Thickness of Fulaton

£0411 (m3)
001797 (ki be 3
100
150 (mem}

Q = (60411 x (4001757) x 41150710000 41862 realidsy)
(2) Pipeline (@)

@=hxlaxbiry

A Surface Area o Pipeline 000032 (')

121238 fealmbr )

U, Themmal Gondustiicy of Pipeline

AT : Maan Temperstre Difirence 20100
ty Langeh of ipalne 150 (memy
@ = (0000321 £ @4121238) x 24115011000 149598 hcalicay)
@ support @
Q= A xU,xTxy,
A, Surface Area of Supporc 000048 )
U, Tharmal Cordutivy of Support 121238 (kealimbe T
AT e Temparsture Difrence 100
: Length of Support 150 (mem)
Q. = 10.000475) x Q41121238 3 2311501000} 22206 ecaliday)
Qo =@+ 6% Q)+ 4x Q) 582243 (alidant
4. Result of Calculation
BOR = (Quou x 1001/ (B1056x 131 ¥ 3L4286) 133279 (Vi)
BT
KO, Lo 240257 1210 ren)

Fig. 4. BOR calculation sheet of re-liquefaction
drum.
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Table 3. Procedure of BOR test
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Table 4. BOR test criteria

1. Inerting

Performance Measurement Criteria
Inerting O, Concentration < 1.0%
Cooldown Inside Temp. < -140C
Inside Temp. < -190C

LN, Loading e femp
Weight = 440kg

2. Cool-down
X2 N, Gas

p —se—n
o

3. LN; Loading

T FSAES A AFHUE

S o] met 71A1F Gsol B = 3lel[3], A
2 At A8 s e vlasfof ok

o}l Fig. 4:= A7l AHE-5 Al A EolH, g
Atz HwE AL LNG © A A A9
85 A1 E Q] BOR testo} T UsHA s oH,
Table 3= 53}l BOR test®] abo} 2bet I8 & =

L
fu.

213}ttt
G SN Fe 4, LN, Loading A ¢ 8]
WiEES B4 3sks o] B (Inerting) 2S5

KIGAS Vol. 25, No. 1, February, 2021

- 10 -

Fig. 5. BOR test of re-liquefaction drum.
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Fig. 6. Inflated insulation of re-liquefaction drum.
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Fig. 7. Removed insulation of re-liquefaction drum.
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Table 5. Thermal conductivity of insulation

Thermal Conductivity [W/mK]

Polyurethane Foam[40k] 0.022

Glass Wool [48K] 0.033

A

Fig. 8. Existing insulation(left), alteration insula-
tion(right).

Fig. 9. Flange cover(left), Glass wool(right).
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Fig. 10. Re-liquefaction drum after insulation con-
structuon change
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