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LNG Satellite Station Cold Energy Utilization
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Due to change in the power industry related to environmental issues, the trend in industrial fuels is slowly
moving towards natural gas, as opposed to heavy oil or LPG. LNG satellite stations are also increasing.
However, little of the LNG cold energy at these stations is being utilized. By utilizing this cold energy overall
factory efficiency can be increased. This paper introduces two LNG satellite station cold energy utilization
processes.
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Fig. 1 LNG satellite station
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OLNGOOODOOODOOD 1000000000 00o Table 1 Constructions of LNG satellite station by Kobe Steel, Ltd.

JoddO0oLwWNGODOOODOOOoOomoooooooo Customer Project name Opst?rttion
0000000000000 0 LNGOODODOOoOOoOoo - - - - -

Osaka Gas Co., Ltd. Shiga-Higashi satellite station 1994
O0o0ooooooooooooooooooooon Shiga-Higashi Branch (extension)
000000000000 00000 10000000 Oz Z?SBS:HCE“’- Nishi-Harima satellite station | 1996
oooooooooooooooo wINGoDooooo Osaka Gas Co., Ltd. Nishi-Harima satellite station 1999
000000000000 0000000 102000 Hyogo Business Headquarters (extension of LPG vessel)

Osaka Gas Co., Ltd. Shiga-Higashi i i
D00 WNGODOOOOOODOODO0D000OO ShiceLligaant Branch | e oy o | 2000
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System Customer

Cold power . Osaka Gas Co., Ltd.
oNGODOOoobooooLwNeODO 250000000 generation 1979 |1 450kW Rankin cycle Senboku LNG Terminal O
O0ddooooooooooooooooooBsoGH O Cold power 1082 6 000kW Rankin cycle| Osaka Gas Co., Ltd.

generation 0 NG expansion Senboku LNG Terminal O
noooooobooooooooooooooooo Cold power 1982 9 400kW Rankin cycle Kitakyushu LNG
0000000000000 LNGOOOD4/h0000d generation U NG expansion Terminal™*
D000 5t/h0000000000000000 Cold power | 1457 |5 gookw Rankin cycle| O53a Gas Co., Ltd.

generation Himeji LNG Terminal

obOo0ob0ooboobobooobOouoboOoLwLNGDoDDOOg BOG

BOG liquefaction system Osaka Gas Co., Ltd.

O00000000000LWNGODODDODODOOOoOon liquefaction 1997 utilizing cold energy storage | Senboku LNG Terminal O
Cold power 2000 1 520kW NG expansion Osaka Gas Co., Ltd.
OOLNGOOOOOOOOOoOoOooLNGOOOoOOoOoao generation P Himeji LNG Terminal

godooooooooooooooo “HSupply and installation of main equipments
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001 Doooooooooood?
Photo 1 LNG cold power generation plant (Osaka Gas. Co., Ltd.)"”
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Photo 2 BOG re-liquefaction plant (Osaka Gas. Co., Ltd.)*"
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Photo 3 Pilot plant
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Fig. 2 LNG enthalpy curve
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Fig. 3 Icing model
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Fig. 4 Flow pattern for natural convection
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Fig. 5 Flow pattern for forced convection

Case of utilizing cold energy Case of utilizing no cold energy

20 ) Exhaust gas loss
Power output
Warm energy
(Steam etc.)
Energy of LNG
Vaporization

20) Exhaust gas loss
30 Power output
\Warm energy
(Steam etc.)

Cold water ~ Cold
LNG Refrigerant energy LNG 2

utilization

Fuel Fuel

50

Heat loss

Rate of effective utilizationd 78
(calorie basis)

Rate of effective utilizationd 82
(calorie basis)

06 ODODOOOOoOO
Fig. 6 Total efficiency of energy on natural gas

03 ooooooooooooooo
Table 3 Total gain for utilizing cold water

LNG flow rate t/h 1.0 2.0
Gain for fuel | Thousand yen/y 4900 9 800
Gain for power | Thousand yen/y 5 600 11 200
Total gain Thousand yen/y 10 500 21 000

0 10 Electricity charge O ¥10/kWh

0 20 COP of refrigerator O 3.0

0 30 Fuel cost O ¥2 000/t (eq. steam), Eff. of boiler O 850
0 40 Operation time O 8 400h/y
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Fig. 7 LNG enthalpy curve
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Fig. 8 System principle
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Fig. 9 System flow
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