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Abstract — Recently, LNG receiving terminals have been widely constructed and expanded for an increase in LNG
demand. Selection of the storage tank for send-out and estimation of send-out flow rate have significant influence to pro-
cess operation and economics. In this study, a send-out flow rate of each storage tank is optimized in order to minimize
the total BOG generation rate. Considering a size and characteristic of each storage tanks, BOG flow rates are estimated
using a dynamic simulation with varying liquid levels in the tanks. The regression model is developed fitting BOG flow
rates and tank liquid levels, which are boil off rate model to predict BOG flow rates with particular level data. The
objective function and constraints including required total send-out flow rate and level limit in the tanks are formulated
to optimize a send-out flow rate of each tank. This method for optimization of send-out operation is applied to the
Incheon LNG receiving terminal considering two scenarios for various liquid levels and maximum and minimum
required send-out flow rates. For maximum required send-out flow rate, this method achieves BOG reduction of 9%
comparing with assumed conventional operation.
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Fig. 1. LNG value chain.
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Fig. 2. Scheme of recirculation operation in storage tank.
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Table 1. Information of storage tank in Incheon LNG receiving terminal
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TK 11~12(140,000m°)
Above-ground [18,19]

TK 13~18(200,000 m®)
Above-ground [17,20]

Concrete CelluIrt;:lan(i)& s(st?/g:)tle) 21] Concrete Insulation(PU) [21] Concrete Insulation(PU) [21]
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Fig. 4. BOG generation rate of TK1~10(a), TK11~12(b), TK13~18(c)
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Table 2. Initial condition of minimum send-out scenario
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Table 3. Optimal operation of minimum send-out scenario

tank # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

off off off off off off off off off off on(2.59) off on(24) off off off on(24) off

o;)el::tlirz)n off off off off off off off off off off off off off off off off off

o off off off off off off off off off off off off off off off off off
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Table 4. Conventional operation of minimum send-out scenario (assumed)
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tank # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
on(24) on(24) on(2.59) off off off off off off off off off off off off off off off
o}il;gtli}:) N off off off off off off off off off off off off off off off off off
off off off off off off off off off off off off off off off off off off
Table 5. Comparison of BOG generation rate of minimum send-out scenario
Conventional operation (assumed) Optimal operation
BOG generation rate 22354.6 kg/d 22287.6 kg/d
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Table 9. Comparison of BOG generation rate of maximum send-out
scenario

Conventional operation
(assumed)

94366.77 kg/d

Optimal operation

BOG generation rate 85231.39 kg/d
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