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SMR SUBMERGED LIQUEFIED GAS PUMPS
Shinko-Nishishiba “SMR” removable intank pumps are used as discharge or 

transfer pumps, and are installed at the bottom of LNG/LPG/DME storage stations 

such as underground receiving tanks, storage tanks, and PC tanks. 

When this pump is operated as an emergency cargo pump for an LNG carrier, it is 

usually kept in the deck store.  In the event that an unexpected accident occurs to the 

cargo pumps, it can be used by being hoisted down inside the column in the cargo 

tank.

The pump and motor are constructed as to 
form a single unit and be submerged in the 
pumping liquid.  Thus, there is no fear of 
liquid and gas leakage because no sealing 
devices are required. 
 
The motor is operated in liquid, and is 
completely isolated from the atmosphere. 
Hence, there is no fear of an explosion. 
 
Ball bearings are lubricated via the pumped 
liquid, which is also used for cooling the 
motor. 
 
The hydrodynamic thrust of the impeller is 
well balanced.  Furthermore, a balance sleeve 
is provided at the upper end of the shaft to 
alleviate the weight of the rotating element 
loaded onto the thrust ball bearings. 
 
An inducer with high suction performance is 
equipped underneath the impeller.  So, full 
capacity operation is possible while 
unloading, leaving as little residual liquid as 
possible. 
 
The stator coil is constructed with a form 
wound type having a high insulation property 
and rigidity.  Materials with a high insulation 
property, durability and cryogenic resistance 
property are used for the motor insulation 
and varnish.
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SMR 80 SMR 100 SMR 150 SMR 200 SMR 250
Model

Item

Type 

Max. capacity  

Tatal head 

Liquid temperature 

Discharge bore 

Type 

Synchronous speed 

Voltage 

Frequency 

Coil 

Insulation 

Rating 

Starting method

Removable type multi-stage centrifugal pump

Submerged type 3-phase squirrel-cage induction motor

Form wound type 

Class F 

Continuous 

Full voltage start

 （m） 100～900

 （℃） 40～－196

 （Hz） 50, 60

 （V） 400/440,　3000/3300,　6000/6600

SMR 300 SMR 350

 （m /h） 3 80 180 350 600 1000 1500 2000

 （min-1） 3000, 3600 1500, 1800

 （mm） 80 100 150 200 250 300 350

GENERAL CHARACTERISTICS
The vertical removal SMR models are submerged liquefied gas pumps having 1～4 stages, and the following  
standard 7 models are available:

PERFORMANCE CHART 
Pump model and the number of impeller stages can be determined from the following charts based upon the  
total head, capacity, and Hz:
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SMR（多段ポンプ） 

DESIGN & MATERIALS

PART 
NO. NAME OF PART

MATERIAL

NAME JIS
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SUCTION COVER 

VOLUTE 

INDUCER 

IMPELLER 

BALANCE SLEEVE 

GASKET 

BUSH 

MOTOR FRAME 

FRAME COVER 

FRAME COVER 

STATOR CORE 

ROTOR CORE 

SHAFT 

BALL BEARING 

COVER 

FOOT VALVE BODY 

FOOT VALVE CASE 

FOOT VALVE SEAL 

DISK HANGER 

GUIDE BOLT 

SPRING 

GUIDE ROLLER 

COLUMN COVER 

SUPPORT ROD 
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The impeller is the single suction type having three 
dimensional vanes, and is designed to stabilize its 
characteristic curve.  The inlet of the impeller is 
provided with an inducer with spiral blades in order to 
minimize the NPSH value of the pump, leaving as little 
residual liquid as possible in the tank.

●Impeller & Inducer

In order to support the rotating element, each set of 
single-row deep-groove ball bearings (customized for 
submerged pumps handling extremely-low 
temperatures) is positioned at both the upper and lower 
side of the motor.  The inner and outer races of the 
bearing and the balls are made of stainless steel, while 
the cage is made of Teflon which has a self-lubrication 
ability. 

●Ball Bearings

A forced self-lubrication system is utilized and a small 
amount of discharge flow is led inside the motor to 
lubricate the ball bearings and cool the motor.

●Bearing Lubrication & Motor Cooling

The common shaft of the pump and motor is durable 
with a diameter wide enough to prevent distortion of 
the shaft in the course of machining, overhauling, and 
assembling.

●Shaft

When the pump is installed in the column, the foot 
valve is opened by the weight of the pump (active 
position).  In order to improve the suction performance, 
the pump is designed to allow smooth passage by 
eliminating obstacles around foot valve.  
In the case of a periodic inspection or an unexpected 
accident, maintenance can be done by hoisting up the 
pump from the column. 
In this case, the foot valve is closed by a spring force 
(inactive position), and is sealed by Teflon packing 
which is fitted onto the seat face.  
 

●Foot Valve with Multi Springs

Pump installed position

Pump dismantled position
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Consideration has been given to insulation, due to the 
fact that the coil is used in cryogenic liquid.  For the 
stator, form-wound coil wires have been given a 
mechanically-and-electrically integrated design using 
special insulation materials.

●Stator Coil

In order to minimize the vibration and to keep the 
bearings in good condition, the rotor is dynamically 
balanced with an impeller, an inducer, and other 
rotating elements.

●Rotor

The hydrodynamic thrust of the impeller is well 
balanced.  Furthermore, a balance sleeve is provided at 
the upper end of the shaft to generate upward thrust 
using the discharge pressure acting on the lower face 
of the balance sleeve. 
In this way, the weight of the rotating element on the 
thrust ball bearings is reduced. 
 

●Balancing Mechanism 
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PERFORMANCE TESTS

Max.capacity of test pump 
Test liquid  
Lowest liquid temperature 
Design pressure  
Volume of LNG storage tank 
Volume of LN2 storage tank 
Volume of LPG storage tank 
Volume of circulation tank

：2500　/h 
：LNG, LPG, DME 
：－196℃ 
：0.98MPa 
：50 
：50 
：26 
：23.5

●Testing Facility
A shop test is carried out using LPG for LPG/DME 
pumps and LNG for LNG pumps to measure the 
performance, and the NPSH level, and many other points. 
In the case that several pumps with the same 
specifications are supplied to a plant/ship, a full 
performance test is performed on only one pump, and a 
one point performance test at the rated flow for the 
remaining pumps. 
 

●Testing Methods
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Head office & factory
　5-7-21, ohzu, minami-ku, Hiroshima, Japan
　Tel 81-82-508-1000　Fax 81-82-508-1020
Branch office
　Tokyo, Kobe 
　Amsterdam, Bangkok, Singapore, Shanghai, Doha

Head office & factory
　1000, Hamada, Aboshi-ku, Himeji, Japan.
　Tel 81-79-271-2448　Fax 81-79-271-2305
Branch office
　Tokyo, Osaka, Nagoya, Hiroshima

NISHISHIBA ELECTRIC CO.,LTD.

Printed in Japan 2017.11.50. N.H.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


