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High-Efficiency Oxygen Plant with the Flexible Oxygen Supply System
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Synopsis :

No.12 oxygen plant started operations at Chiba Works for the purpose of stabilizing the
supply of oxygen, reducing power consumption, producing argon efficiently and
renewing old oxygen plants. New techniques such as flexible oxygen supply system and
remote computer control system were adopted. Especially, the flexible oxygen supply
system was introduced into steel works for the first time in Japan. This system enables
the oxygen production rate to change widely by repeating liquefication and vaporization
of oxygen, and it leads to minimizing oxygen venting for many variations of the
time-changing oxygen demand. This plant started commercial operation in March 1992,
and it achieves 0.391 kW - h/m3-norm-O2 of power consumption rate of oxygen

production and 88.2% of argon recovery efficiency.
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Synopsis:

No. 12 oxygen plant started operations at Chiba Works for the
purpose of stabilizing the supply of oxygen, reducing power con-
sumption, producing argon efficiently and renewing old oxygen
plants. New techniques such as flexible oxygen supply system and
remote computer control system were adopted. Especially, the
flexible oxygen supply system was introduced into steel worls for
the first time in Japan. This system enables the oxygen production
rate to change widely by repeating liguefication and vaporization of
oxygen, and it leads to minimizing cxygen venting for many varia-
tions of the time-changing oxygen demand. This plant started
commercial operation in March 1992, and it achieves 0.391 kW . h/
m#-norm-0: of power consumption rate of oxygen production and

88.2%; of argon recovery efficiency.
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Table 1 Specifications of main equipment

Item Specification

Air separation plant including | 1 unit
crude and pure argon columns

Product
- Oxygen gas 26 000 m*-norm/h (2 000 mmAq)
48 000 m®"-norm/h (5 000 mmAq}
1 050 m®-norm/h
2000 m3-norm/h

128 000 mé-norm/h (0.51 MPa)
=x 11000 kW

Argon purification unit 1 unit

- Nitrogen gas
« Liquid argon
+ Liquid nitrogen

Feed air compressor

Flexible oxygen supply system | 1 unit
1 unit (1351)
1 unit (163 t)

- Low pressure expansion tur- | 11 154 m-norm/h
bine (0.57 MPa—0.049 MPa)

11 154 mP-norm/h
(2.43 MPa—(.59 MPa)

» Liquid nitrogen storage tank

- Liquid oxygen storage tank

+ Middle pressure expansion
turbine

Liquefier unit 1 unit
- Recycle nitrogen gas compres. | Feed gas
sor 3 330 m*-norm/h x 2350
Recycle gas kW

21 300 m*-norm/h

10 340 m*-norm/h
(3.86 MPa—0.47 MPa)

7 350 m*-norm/h
(4.45 MPa—0.43 MPa)

« Cold expansion turbine

- Waurm expansion turbin

Gas compressor

- Oxygen gas compressor 31 000 m?-norm/h (2.45 MPa)

x 4 700 kW

- Nitrogen gas compressor 25 000 m*-normy/h (2.45 MPa)
x4 100 kW

» Nitrogen gas compressor 20000 mé-norm/fh (0.54 MPa)
% 1850 kW

Argon storage tank 1 unit (200 t)
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Fig. 2 Flow diagram of No. 12
oxygen generation plant
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Fig. 3 Pre-treatment of feed air with molecular sieves adsorp-
tion
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Fig. 4 Concept of flexible oxygen supply system
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Fig. 5 Configuration of computer system
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Table 2 Air separation unit test results

No. 12 plant
Item ND. 11
Test result Design plant
Production i
Feed air  (m*-normfh) 128 000 128 000 136 Q00
Oxygen gas
(m-norm/h) 26 500 26 000 25000
Nitrogen gas
(m¥-normfh) 61 400 48 000 25 000
Purities of oxygen gas 99.92.~99.97 99 5 99 8
(%) | ' ’ :
Inpurities of nitrogen gas
(ppm O2) 0.16~0.17 1.0 0.3
Power consumption/Q:
e e Al 0.391 0.383 | 0.419
Oxygen gas recovery
effciency %) 20,7 20.3 18.4
Nitrogen gas recovery
efficiency (%) 88.2 88.2 43.5
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