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This International Standard specifies requirements for 
centrifugal pumps, including pumps running in reverse as 
hydraulic power recovery turbines, for use in petroleum, 
petrochemical and gas industry process services. 

This International Standard is applicable to overhung pumps, 
between-bearings pumps and vertically suspended pumps (see 
Table 1). Clause 9 provides requirements applicable to specific 
types of pump. All other clauses of this International Standard 
are applicable to all pump types. Illustrations are provided of the 
various specific pump types and the designations assigned to 
each specific type. 

Relevant industry operating experience suggests pumps 
produced to this International Standard are cost effective when 
pumping liquids at conditions exceeding any one of the 
following: 

⎯ discharge pressure (gauge) 1 900 kPa  
 (275 psi; 19,0 bar)

⎯ suction pressure (gauge) 500 kPa 
 (75 psi; 5,0 bar) 

⎯ pumping temperature 150 °C (300 °F) 

⎯ rotative speed 3 600 r/min 

⎯ rated total head 120 m (400 ft) 

⎯ impeller diameter, overhung pumps 330 mm (13 in) 

NOTE For sealless pumps, reference can be made to API Std 685. For 
heavy duty pump applications in industries other than petroleum, 
petrochemical and gas processing, reference can be made to ISO 9905.

 

For ordering information:
 
Online: www.api.org/pubs 
 
Phone: 1-800-854-7179 
 (Toll-free in the U.S. and Canada) 
 
 (+1) 303-397-7056 
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API members receive a 30% discount where applicable. 

www.api.org 



iii 

Contents Page 

API Foreword ...................................................................................................................................................... ii 

Foreword ............................................................................................................................................................. v 

Introduction ........................................................................................................................................................ vi 

1 Scope ...................................................................................................................................................... 1 

2 Normative references ............................................................................................................................ 1 

3 Terms and definitions ........................................................................................................................... 4 

4 General ................................................................................................................................................. 10 
4.1 Unit responsibility ............................................................................................................................... 10 
4.2 Classification and designation .......................................................................................................... 10 

5 Requirements ....................................................................................................................................... 18 
5.1 Units ...................................................................................................................................................... 18 
5.2 Statutory requirements ....................................................................................................................... 18 
5.3 Requirements ....................................................................................................................................... 18 

6 Basic design ........................................................................................................................................ 19 
6.1 General ................................................................................................................................................. 19 
6.2 Pump types .......................................................................................................................................... 23 
6.3 Pressure casings ................................................................................................................................. 24 
6.4 Nozzles and pressure casing connections ....................................................................................... 27 
6.5 External nozzle forces and moments ................................................................................................ 30 
6.6 Rotors ................................................................................................................................................... 37 
6.7 Wear rings and running clearances .................................................................................................. 38 
6.8 Mechanical shaft seals........................................................................................................................ 39 
6.9 Dynamics .............................................................................................................................................. 42 
6.10 Bearings and bearing housings ......................................................................................................... 56 
6.11 Lubrication ........................................................................................................................................... 61 
6.12 Materials ............................................................................................................................................... 61 
6.13 Nameplates and rotation arrows ........................................................................................................ 66 

7 Accessories ......................................................................................................................................... 67 
7.1 Drivers .................................................................................................................................................. 67 
7.2 Couplings and guards ......................................................................................................................... 70 
7.3 Baseplates ............................................................................................................................................ 71 
7.4 Instrumentation ................................................................................................................................... 74 
7.5 Piping and appurtenances ................................................................................................................. 74 
7.6 Special tools ........................................................................................................................................ 76 

8 Inspection, testing, and preparation for shipment .......................................................................... 76 
8.1 General ................................................................................................................................................. 76 
8.2 Inspection ............................................................................................................................................. 77 
8.3 Testing .................................................................................................................................................. 79 
8.4 Preparation for shipment .................................................................................................................... 86 

9 Specific pump types ............................................................................................................................ 87 
9.1 Single-stage overhung pumps ........................................................................................................... 87 
9.2 Between-bearings pumps (types BB1, BB2, BB3 and BB5) ........................................................... 88 
9.3 Vertically suspended pumps (types VS1 through VS7) .................................................................. 93 

10 Vendor's data ....................................................................................................................................... 99 
10.1 General ................................................................................................................................................. 99 
10.2 Proposals ........................................................................................................................................... 100 
10.3 Contract data ..................................................................................................................................... 103 

Annex A (informative)  Specific speed and suction-specific speed ........................................................... 105 



iv 

Annex B (normative)  Cooling water and lubrication system schematics ................................................ 106 

Annex C (normative)  Hydraulic power recovery turbines .......................................................................... 115 

Annex D (normative)  Standard baseplates .................................................................................................. 119 

Annex E (informative)  Inspector's checklist ................................................................................................ 121 

Annex F (normative)  Criteria for piping design .......................................................................................... 123 

Annex G (informative)  Materials class selection guidance ........................................................................ 137 

Annex H (normative)  Materials and material specifications for pump parts ........................................... 139 

Annex I (normative)  Lateral analysis ............................................................................................................ 147 

Annex J (normative)  Determination of residual unbalance ....................................................................... 154 

Annex K (informative)  Shaft stiffness and bearing system life ................................................................. 160 

Annex L (informative)  Vendor drawing and data requirements ................................................................ 166 

Annex M (informative)  Test data summary .................................................................................................. 175 

Annex N (informative)  Pump datasheets and electronic data exchange .................................................. 179 

Annex O (informative)  API Regional Annex ................................................................................................. 201 

Bibliography ................................................................................................................................................... 202 

 
 



Invoice To (� Check here if same as “Ship To”)

Name:

Title:

Company:

Department:

Address:

City:                                                         State/Province:

Zip/Postal Code:                                    Country:

Telephone:

Fax:

Email:

� Payment Enclosed          � P.O. No. (Enclose Copy)

� Charge My IHS Account No. 

� VISA                                  � MasterCard                   � American Express
� Diners Club                      � Discover

Credit Card No.:

Print Name (As It Appears on Card):

Expiration Date:

Signature:

Quantity Title Total

Subtotal

Applicable Sales Tax (see below)

Rush Shipping Fee (see below)

Shipping and Handling (see below)

Total (in U.S. Dollars)

� To be placed on Standing Order for future editions of this
publication, place a check mark in the SO column and sign here:

Date:

SO� Unit Price

� API Member (Check if Yes)

Ship To (UPS will not deliver to a P.O. Box)
Name:

Title:

Company:

Department:

Address:

City:                                                         State/Province:

Zip/Postal Code:                                    Country:

Telephone:

Fax:

Email:

Mail Orders – Payment by check or money order in U.S. dollars is required except for established accounts. State and local taxes, $10 processing fee, and 5% shipping must be
added. Send mail orders to: API Publications, IHS, 15 Inverness Way East, c/o Retail Sales, Englewood, CO 80112-5776, USA.
Purchase Orders – Purchase orders are accepted from established accounts. Invoice will include actual freight cost, a $10 processing fee, plus state and local taxes.
Telephone Orders – If ordering by telephone, a $10 processing fee and actual freight costs will be added to the order.
Sales Tax – All U.S. purchases must include applicable state and local sales tax. Customers claiming tax-exempt status must provide IHS with a copy of their exemption certificate.
Shipping (U.S. Orders) – Orders shipped within the U.S. are sent via traceable means. Most orders are shipped the same day. Subscription updates are sent by First-Class Mail.
Other options, including next-day service, air service, and fax transmission are available at additional cost. Call 1-800-854-7179 for more information.

Shipping (International Orders) – Standard international shipping is by air express courier service. Subscription updates are sent by World Mail. Normal delivery is 3-4 days from 
shipping date.

Rush Shipping Fee – Next Day Delivery orders charge is $20 in addition to the carrier charges. Next Day Delivery orders must be placed by 2:00 p.m. MST to ensure overnight delivery.
Returns – All returns must be pre-approved by calling the IHS Customer Service Department at 1-800-624-3974 for information and assistance. There may be a 15% restocking
fee. Special order items, electronic documents, and age-dated materials are non-returnable.

Pricing and availability subject to change without notice.

2010 PUBLICATIONS ORDER FORM

Effective January 1, 2010. API Members receive a 30% discount where applicable. The member discount does not apply to purchases made
for the purpose of resale or for incorporation into commercial products, training courses, workshops, or other commercial enterprises.

Ordering Information Online: www.api.org/pubs
Phone: 1-800-854-7179 (Toll-free in the U.S. and Canada) | (+1) 303-397-7956 (Local and International)
Fax: (+1) 303-397-2740



<<
  /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


	Check Box1: Off
	Check Box2: Off
	Check Box3: Off
	Check Box4: Off
	Check Box5: Off
	Check Box6: Off
	Check Box7: Off
	Check Box8: Off
	Check Box9: Off
	Check Box11: Off
	Text2: 
	Text3: 
	Text4: 
	Text5: 
	Text6: 
	Text7: 
	Text8: 
	Text9: 
	Text10: 
	Text11: 
	Text12: 
	Text14: 
	Text15: 
	Text16: 
	Text17: 
	Text18: 
	Text19: 
	Text20: 
	Text21: 
	Text22: 
	Text23: 
	Text24: 
	Text25: 
	Text26: 
	Text27: 
	Text36: Std 610, Centrifugal Pumps for Petroleum, Petrochemical and Natural Gas Industries
	Text37: 
	Text38: 
	Text39: 
	Text40: 
	Text41: 
	Text42: 
	Text43: 
	Text65: 
	Text66: 
	Text67: 
	Text68: 
	Text69: 
	Text70: 
	Text13: 
	Text52: 
	Text1: 
	Text34: 
	Text35: 
	Text28: 
	Text29: 
	Text30: 
	Text31: 
	Text32: 
	Text33: 
	Text53: 
	Text47: 
	Text55: 
	Text44: $249.00
	Text45: 
	Text46: 
	Text54: 
	Text51: 
	Text59: 
	Text48: 
	Text49: 
	Text50: 
	Text58: 
	Text57: 
	Text56: 
	Text64: 
	Text63: 
	Text62: 
	Text61: 
	Text60: 


