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Global Network

« Asia-Pacific
Shanghai, China
200233 20/F, New Caohejing International Business Center A,
No391, Guiping Road, Shanghai, China
Tel +86.21.5427.1155 (8510)

Tianjin Office
300385 2/F, Building 2, No.16, Weier Road, microelectronics
industrial zone, Xiging district, Tianjin City, China

Vietnam Office

6F, Star Tower, Cau Giay new urban area, Duong Dinh Nghe Street,

Yen Hoa Ward, Cau Giay District, Hanoi, Vietnam
Tel +84.24.3201.2450

« Americas

» Europe
Milan, Italy
Via de Vizzi 93/95, Cinisello Balsamo 20092, Milan, Italy
Tel +39.02.8410.2193

« CIS

Moscow Office

5F, Bolshaya Serpukhovskaya Str., 7., Moscow, Russia 115191

Tel +7.495.11.5260

Website : www.hanwhapower.com
E-mail : hanwhapower@hanwha.com
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Introduction of
Hanwha Power
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PROCESS & GAS CENTRIFUGAL COMPRESSOR

Applications & Solutions

Guide Map

InduFJtria\‘I
Solutions

0809

Power De-carbonization & Energy
Generation Efficiency Recovery

@ Upstream ® Downstream ® Onshore
(LNG Terminal)
® |nstrument ® Instrument ® Instrument
Air Compressor Air Compressor Air Compressor

® Regeneration ® Process Air Blower @ Boil Off Gas (BOG)
Gas Compressor (Combustion air, Stripping Air) |  Compressor

@ Vapor Recovery Unit ®
(VRU) Compressor

® Regeneration
Gas Compressor

® Flash Gas ® Propane Compressor ©® Mixed Refrigerant
Compressor

® Decoking Air Compressor
(DAC)

® Flue Gas Compressor

©® Offshore ® Marine
(FLNG, FSU) (LNGC, FSRU)
® Instrument ® BOG Re-liquefaction System
Air Compressor (NRS® with Hanuwha Ocean)

Cryogenic
Heat Exchanger

® Maintenance
Compressor (Warmup)

Low Pressure
FG Compressor

N2 Compander

® Regeneration ® Low Duty Compressor
Gas Compressor (LD)

@ Boil Off Gas (BOG) @ High Duty Compressor
Compressor (HD)

® Compander ® Subcooling
(Liquefaction) (Re-liquefaction System)

©® BOG Re-liquefaction System
(NRS® with Hanwha Ocean)

©® Main Air Compressor
(MAQ)

(BAC)

® MAC-BAC Combo

® H-EX Series
(Hanuwha Expander)

©® De-Carbonization @ Efficiency

® Fuel Gas Compressor ® (O, Compressor ® MVR Compressor ©® H-EX Series

(Hanuwha Expander)

@ Air Compressor for ® Compander
Air Lubrication System

® sCO, Power System ® Turbo Expander Generator

(TEG)




APPLICATIONS & SOLUTIONS

Oil & Gas
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Upstream

Instrument Air Compressor
Regeneration Gas Compressor
Vapor Recovery Unit (VRU)
Compressor

Flash gas

Downstream

« Instrument Air Compressor

» Process Air Blower
(Combustion air, Stripping Air)

» Ethylene Compressor

« Propane Compressor

« Decoking Air Compressor (DAC)

» Flue Gas Compressor
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Upstream / Downstream

Instrument Air Compressor
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Vapor Recovery Unit (VRU) Compressor
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APPLICATIONS & SOLUTIONS
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Onshore (LNG Terminal)

Instrument Air Compressor

« Boil Off Gas (BOG) Compressor
« Regeneration Gas Compressor
» Mixed Refrigerant Compressor

Offshore (FLNG, FSU)

« Instrument Air Compressor
« Maintenance Compressor (Warmup)
« Regeneration Gas Compressor
« Boil Off Gas (BOG) Compressor
« Compander (Liquefaction)
« BOG Re-liquefaction System
(NRS® with Hanwha Ocean)
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Marine (LNGC, FSRU)

« BOG Re-liquefaction System
(NRS® with Hanwha Ocean)
« Low Duty Compressor (LD)
« High Duty Compressor (HD)
« Subcooling (Re-liquefaction System)

Instrument Air Compressor
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BOG Re-liquefaction System (NRS® with Hanwha Ocean)

CHAS : LNGC, FSRU, FSU
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N, Compander

Cryogenic Heat Exchanger

Low Duty Compressor (LD)
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Standardized Solutions

SMX Pro Cryogenic Expander
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APPLICATIONS & SOLUTIONS

Power
Generation
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Fuel Gas Compressor
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APPLICATIONS & SOLUTIONS

Efficiency
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Stages 8
Flow Ton/h ~240
kw ~25,000
Power
HP ~33,500
Discharge barA ~200
Pressure PsiA ~2,900
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Efficiency

MVR Compressor
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Low sea chest

Airbubbles flow
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High sea chest

sCO, Power Systems
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APPLICATIONS & SOLUTIONS
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Max Capacity (m*/min)

Temp (°C) -200 ~ 200

Expansion Ratio 1.2~18

Power (kW) (Max, Input) 290 ‘ 530 ‘ 3,500 ‘ 7,200




Other Major References

Oil & Gas

VRU(Vapor Recovery Unit)
Compressor

« Model : SE-45G (Single-stage)

- Capacity : 65 ton/h

« Discharge temperature : -163 °C
« HP & LP expander + Comp.

« Cryogenic Turbo Expander for natural gas

liquefaction

Petrochemical

Process Air Blower (Oxidation)

« Model : SE-45A

» Capacity : 45,926 kg/hr

« Discharge pressure : 2.692 kg/cm’A

Petrochemical

Steam Compressor for
Mechanical Vapor Recompression

« Model : SE-82V (Four-stage)
» Capacity:55ton/h

« Inlet pressure: 2.7 barA

« Discharge pressure : 19 barA

Refinery

Oil & Gas

Petrochemical

Process Air Blower

« Model : SE-45A

» Capacity : 59,544 kg/hr

« Discharge pressure : 1,753 kg/cm’A

Instrument Air Compressor

» Model : SE-45A (Four-stage)
- Capacity : 6,800 m*/h

« Inlet pressure: 1 barA

« Discharge pressure: 10 barG
« Inlet temperature : 55 °C

Process Gas Compressor (APl 617)
» Model : SE-32N

 Capacity: 31,345 kg/hr

« Discharge pressure : 6.8 kg/cm’A

Petrochemical (PTA)

Compressor Expander Package
» Model: SE-110A (Four-stage)

- Capacity : 102,000 Nm*/h

« Discharge pressure: 16 barA

22.23

FLNG

Instrument Air Compressor

« Model: SE-45A (Three-stage)
- Capacity : 10,000 Nm®/h

« Inlet pressure : 1 barA

= Discharge pressure: 10.5 barG
« Inlet temperature: 50 °C

LNG Storage

High Pressure Gas Compressor

» Model : SE-45G (Six-stage)

= Capacity : 20 ton/h

« Inlet pressure : 9 barA

« Discharge pressure : Max. 75 barA
« Inlet temperature : -30 - 80 °C

LNG Liquefaction

C3 (Propane) Compressor

« Model : SE-45G (Four-stage)
- Capacity : 1,700 Nm*/h

« Inlet pressure: 1.1 barA

« Discharge pressure : 19 barG
« Inlet temperature :-36 °C

LNG Storage

Boil Off Gas (BOG) Compressor

» Model: SE-45G (Three-stage)
- Capacity : 12,000 Nm®/h

« Inlet pressure : 1 barA

« Discharge pressure: 11 barG
« Inlet temperature :-115 °C

LNG Liquefaction

MR (Mixed Refrigerant) Compressor

« Model : SE-45G (Six-stage)

- Capacity : 9,800 Nm*/h

« Inlet pressure : 4 barA

« Discharge pressure : 64 barA
« Inlet temperature :-36 °C



Other Major References

LNG Liquefaction

Expander for Cryogenic or
Refrigerant Cycle

» Model : SE-45N (Four-stage)
- Capacity : 65 ton/h

« Discharge temperature :-163 °C

« HP &LP expander + Comp.

« Cryogenic Turbo Expander for natural

gas liquefaction

LNG Transportation

Power Generation

High Duty Compressor

« Model : SE-32G (Single-stage)

- Capacity : 34,000 m’/h

« Inlet pressure : 1 barA

« Discharge pressure : 2 barA
« Inlet temperature :-140 °C

Fuel Gas Booster

« Model : SE-45G (Single-Stage)

» Capacity:70ton/h
« Inlet pressure : 28 barA
« Discharge pressure : 40 barG

LNG Transportation

Low Duty Compressor

Model : SE-32G (Three-stage)
Capacity : 4,750 m’/h
Inlet pressure : 1 barA

Discharge pressure : 5.0- 6.5 barA

Inlet temperature : -140- 40 °C

Chemical

Compander

Model : SE-65A/N
Compressor

- Capacity : 26,000 Nm>/hr
- Pressure: 1 — 7.76 barA
Expander

- Capacity : 21,000 Nm*/hr
- Pressure:6.2 — 1.15 barA

Power Generation

Fuel Gas Booster

Model : SE-45G (Three-Stage)
Capacity : 15 ton/h

Inlet pressure : 6 barA
Discharge pressure : 58 barA
Inlet temperature : 42 °C

Flue Gas Compressor

» Model : SE-82G (Two-stage)

- Capacity : 24,000 Nm’/h

« Inlet pressure : 0.05 barA

= Discharge pressure : 1.5 barA
« Inlet temperature : 80 °C

Power Generation

Main Air Compressor (MAC)

» Model: SE-110A (Three-stage)
- Capacity : 126,000 Nm*/h
« Discharge pressure : 6.2 barA

Air Separation

Air Separation Nitrogen Booster Compressor

« Model: SE-45N (Single-stage)
- Capacity : 62,500 Nm’/h

« Inlet pressure : 5 barA

« Discharge pressure : 9.1 barG

24.25

Hot Gas Expander for Power Recovery

« Model : SE-110G (Two-stage)
- Capacity: 113,000 Nm*/h

« Inlet pressure : 9.3 barA

= Discharge pressure : 1 barA
« Inlet temperature: 140 °C

Power Generation

MAC/BAC Combo

« Model : SE-82A (Six-stage, 4+2)
- Capacity : 39,000 Nm®/h & 16,000 Nm*/h
« Discharge pressure : 13.5 barA & 39 barA

Air Separation

High Pressure Air Booster

Wind Tunnel Test
« Model : SE-45A (Two-stage)
- Capacity : 63,000 Nm’/h
« Inlet pressure : 35 barA
« Discharge pressure : 75 barA





