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TSURUMI’ s Liquid Ring Vacuum Pump
contributes to geothermal power generation
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Introduction of Large-capacity, High-efficiency Liquid Ring Vacuum Pump for Geothermal Power Generation

>Ny 73N
«iiajl

WEFEM I KBS -JE RHEXNEERYTD

FO&HIC

In geothermal power, electricity is generated by rotating a turbine with hot, high-pressure geothermal steam generated
underground. However, geothermal steam contains non-condensable gas (NCG), including hydrogen sulfide, which must be
continuously extracted from the main condenser in the geothermal power generation system. NCG contains highly corrosive
components. Therefore, gas removal/extraction systems (GRS/GES) made of highly corrosion-resistant materials such as SCS16
(A351 CF3M) and SUS316L (A276 31603) are used. We can manufacture a hybrid system that combines a steam ejector and a
liquid ring vacuum pump, which are the mainstream in GRS/GES equipment for geothermal power plants. This type enables us to
propose more economical heat balancing under various operating conditions and to study the operational flow of the entire
GRS/GES equipment, including the backup system. Also, in renovating power plants that have been in operation for several
decades, we can propose equipment configurations suitable for increasing the efficiency of all the equipment.
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Introduction

Geothermal Power

Outline Flow of the Geothermal Power (Hybrid System)
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Case 1: Geothermal Power Plant in Japan
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With the conversion from the existing dry-type gas compressor to
the hybrid system, the overall plant efficiency was maintained by
minimizing the amount of steam ejector-driven steam. Furthermore,
we made an operational proposal to increase the condenser
vacuum level when the cooling water temperature was low. As a
result, the output successfully increased in winter.
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Case 2: Geothermal Power Plant in the Philippines
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In the existing hybrid system manufactured by another company, the
capacity of the existing removal/extraction systems (GRS/GES) had
declined due to age-related deterioration. The plant replaced only
the vacuum pump with a new one manufactured by us, with an
existing steam ejector used as it was. The plant has successfully
restored the designed vacuum level with lower motor output by
converting it to our vacuum pump, which is more efficient than the
existing one.
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Case 3: Geothermal Power Plant in the Philippines
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The plant was using a two-stage steam ejector system. Then the
second-stage ejector was replaced to vacuum pump with a
variable-frequency-drive (VFD) motor to respond to daily changes in
the amount of non-condensable gas (NCG) in the steam, with the
first-stage steam ejector used as it was. Changing the rotation speed
in response to load fluctuations has stabilized the output, which was
difficult to achieve with steam ejectors. The power consumption has
also been reduced by slowing down the operation at low loads.
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ge-capacity, High-efficiency Liquid Ring Vacuum Pump Suitable for Gas removal/extraction system for Geothermal Power Generation Operating Principle of Liquid Ring Vacuum Pump
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A crescent-shaped gas cell is formed by the rotation of
the impeller and liquid ring. Then, the volume of the gas
cell changes (expands or compresses) with the rotation
of the impeller to suck and exhaust gas.
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1. Geothermal Power Generation  HiZEAFE

2. CCU-CCUs CCU-CCUs
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High economy HEULEEHE

By designing an entire hybrid system combined with a steam ejector, it is possible to expect the optimization of both the efficiency and
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initial cost of the gas removal/extraction systems (GRS/GES). Under conditions where the amount of non-condensable gas (NCG) in .Malnﬁan;;aﬁﬁaﬁle suction cagioty P —
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geothermal steam is highly variable, a variable-speed electric motor can be selected for the vacuum pump to save energy at low NCG. EETE O RE L BAR S i 4 .
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FEGY, MECELTVWETD, BIELET . While the impeller rotates, seal liquid flows circularly along
the inner wall of the casing under centrifugal force, to form
Compact design with minimal vibration and noise Easy to operate and maintain a "liquid ring.” Because the impeller is eccentrically offset,
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The rotary pump with no reciprocating piston operation has It has a simple structure that sucks and exhausts gas each THREN DR T 3 & HRISEDAICKY 7—9\\/7‘[79@[5’@-‘0?
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_ _ S . _ Ring Liquid e cres_cent—shaped space_expands. The liquid sucked into the
Sectional Drawing for Liquid Ring Vacuum Pump Standard Configuration HBR (g pressure | low pressure suction port is pushed into the space (gas cell) enclosed by
RENEZR Y TiESkERE EHERER BE 1‘ EE the impeller blade and the “liquid ring.”
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@ | casi o 380 250 320
S8 | A276 531603 J00EVL137 | 2002 —aTE— 380566 - Compression E #&
N 7 7 - @ |SHde fOV?; seste 1 460 350 490 - L . As shown in the figure, the gas cell becomes smaller as the
i F {Coupling Sde) | A351 CR3M I ;‘7‘2 280 iég Impelier |~ Port Plate rotation continues. This means that the gas volume is being
= / Ve ® S(IEded csc_)c;/e)r i%?f@srv\ : = 4338 520 IR HEDHR reduced, resulting in compression.
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=S = 375 500 700 |-
hi } ft Port Plate SCS16 - :
1S { ® | (Coupling sic) | A3S1 CE3M 1 285 450 580 Ring Liquid 1 Discharge [tHU
1 = The 300EVL7137 | 3002 | 310 500 650 HBR [Tow oressure 1 Hieh oressure Compressed air is discharged from the discharge port,
e L Port Plate SCS16 345 600 840 ‘ p w‘ 3 _ﬁ_ .. X .
- il ® | Endside) | A3s1 CEaMF 1 - e — \E | BE which is located in the position where compressed gas
<Usa200 J00EVL8137 | 2002 —oEs 50 -5 cafigg‘spide 3 Discharge pressure is increased to the specified level.
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" After-Sales Service for Both Inside and Outside Japan
EW&*O)T 949 _'U'_ E‘Z{$$u Fill out the form and FAX a copy to our VP sales division. RRER m 03 (3835) 1 695
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TSURUMI provides a full range of services for geothermal power plants, including installation, commissioning, maintenance, Company name i # % Date R
troubleshooting of the entire gas extraction system (not only LRVP), and personnel training.
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Company address  f#l {* Ff

Bl

Telephone & &

MU—ZVIRESBY—ERZE TRHEVIELET, Your department & # & & FAX
Your name [ = E-Mail
Conditions A 5% | [ New plant #75% [Jreplace from existing BAs&&E#T [J rehabiritation UN\EU
Suction condition % 3& 5% # | L1 NCG (MW : ) kg/h AR kg/h [ Water Vapor kg/h [ Others kg/h
[J Temperature degC, [] Pressure kPaA
Discharge pressure [t i FE 73 kPaA
Motive steam  EbEIZEZIRME | Pressure &ESES kPaA | NCG content ZXHONCGE wt%
Cooling water  BEIKSEM | Temperature SEE degC | Pressure E# kPaA
v : o\ Installation #® B %4 L Indoor BW [ Outdoor =% (1 Altitude &5 m
Installation instruction for liquid ring vacuum pump Local user training
BZERY FiEffigE Byl —H— g N—=V D Driver motor  EEMAE | L] TSURUMI E8R [0 OWNER mEZ
Power supply  EiRAZIR | L] Voltage E|E [J Frequency REEE
Configuration  # 88 # Ak | Heat balance diagram E—~N\SY2K [ Yes BFUDBERRHEEEL) [INo UL
P&ID EtEP&IDH [ Yes BFUDBEREHIZEL) [JNo U
Others [E]:: 5PN

overhauling at job site commissioning super visor
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Maintenance Service Bases XVFF+ VAP —EAHlsm

@ Yonago Plant
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© Sales Engineer (Tokyo)
g% (RR)

@ Skilled certified partner factory
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Domestic EA

Saitama / Ibaraki

Yonago Tokyo
»d

Thailand Hi-Tech Vacuum Services
'Y (Thailand) Co., Ltd. (9 )

([} Hi-Tech Vacuum Services
Malaysia (M) Sdn. Bhd. (X L—y7)
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