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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. In some cases,
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate
compliance.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating practices.
These publications are not intended to obviate the need for applying sound engineering judgment regarding when and
where these publications should be used. The formulation and publication of API publications is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard
is solely responsible for complying with all the applicable requirements of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher.
Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.
Copyright © 2022 American Petroleum Institute



Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required to
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

Thisdocumentwas produced under APl standardization procedures thatensure appropriate notification and participation
in the developmental process and is designated as an API standard. Questions concerning the interpretation of the
content of this publication or comments and questions concerning the procedures under which this publication was
developed should be directed in writing to the Director of Standards, American Petroleum Institute, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permission to reproduce or translate all or any part of
the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from
the API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.






Contents

1 oo o = SR 1
2 NOrMALIVE REFEIENCES ...ttt e e e e e e e ettt e e e e e e e e e e nnnneeeeeeaeens 1
3 Terms and DEfiNItIONS ... ...eiiiiiiiiii ettt e et e e et e e e e bt e e e e e nb e e e e e st e e e e annbe e e e e nbeeeeeanees 4
4 LT o1 PRSP 10
41 UNit RESPONSIDIIY ...t e e et e e e e e e r e e e e as 10
4.3 L0 e o D= T o 0 F= o] 1 RSP 10
5.1 [@] UNIES OFf MEASUIE. ..o e e e e e e e e e e e e e e e e e e e e e e e eeaeaaaaeeaeeeeaeeeeseseeeeeeeesssssssnrnnns 16
5.2 StatULOry REQUIFEIMENTS ......viiiiiiiiic et e e et e e e e e e e e et e e e e e e e e e eaaseeaees 16
5.3 Documentation REQUIFEMENTS ......ooiiiiiiiiiiiiieee s e e e e e e e e e e e e e e e e e e eaaeaaaeaaeaeeeeeeeeeeeeeeeeeeenannees 16
6 BaSIC DIBSIGN ..ttt e e e e e n e e et e e e e e r e e e e s 16
6.1 L T= T =T - | SRS 16
6.2 Selection and Rating Of PUMP Ty P, .. ..ttt e e e e et e e e e e e e e nnneeeeeeas 19
6.3 Pressure-containing and Pressure-retaining Parts ... 19
6.4 (713 o [ @70 | g 1=Tox 1] o IS F PSP PPRRPPOP 20
6.5 F T (1 F= VA @] o o =1 o] PRSPPI 21
6.6 L F= T T TSRO 22
6.7 External FOrces and MOMENTS .......... i ittt e e e e e e et e e e e e e e e e e nnneeeneeeaaeeaan 23
6.8 o) 2= Y] g To T = [T 0 4 1= o PRSPPI 25
6.9 MechaniCal Shaft SEAIS ..........ooi ittt e e e e e e et e e e e nneeas 26
6.10 Bearings and Bearing HOUSINGS .......c.uuiiiiiiiiiee ittt ettt e et e e e enbe e e e sbee e e e e anbeeeeeans 27
L 200 B Y410 = Yo o IR g 1 €SO SEERRR: 28
(<200 7 IR W | oy o= o) o [ RSO REEPRRRR 29
L0 N |V = =T 4 = USSP PPEPURRP: 30
6.14 Nameplates and RoOtation ArTOWS .....ccooiiiiiiii ittt eas 36
7 oo TS T [ P 36
71 LAY P S 36
7.2 COUPINGS @NA GUANTS .....ceiiiiieiie ettt a e e et e e et e e e s b b et e e an et e e e anbbe e e e e nnee 38
7.3 LY | I 1= PRSP 40
74 =TT 0] F= (=T USSP 41
7.5 Pressure-limiting Valves (PLVS) ... .ottt e et e e e e e e annnee s 43
7.6 Controls and INStrUMENTALION........oi it e e e e e e e e e e e e s st e e e e e e e e e e e nneeneees 44
7.7 F D11 E= YA o1 o SRR USOPUPRERR 44
7.8 Pulsation and Vibration Control Requirements for Multiphase SKids...............cccooeiiiiiiiiiiiii i, 44
7.9 ST T=TelE- | I Lo To ] USSP PRSPPI 44
8 Inspection, Testing, and Preparation for Shipment ... 45
8.1 L= =T - | 45
8.2 1 ST o= Tox (o] o OO PEERRR 45
8.3 LS (] T PRSP PERRRR 47
8.4 Preparation for SNIPMENT..........ooii et e e e e e e e e e e e e e e e e e s naaaaaaaas 51
9 RV gl [0 N I - | - RSSO PPURRR 52
9.1 L= =T = | S 52
Annex A (informative) Rotary PUmMP DatashEets ...........uiiiiiiiiiiii e 53



Contents

Annex B (informative) Factors Affecting Twin Screw Pump Wear Rate and Volumetric Efficiency .............cccoceee. 64
Annex C (informative) INSpector’'s CheCKIiSt........ ..o e e e e e 69
Annex D (informative) Contract Documents and Engineering Design Data............ccc.cccooviiiiiiiiiii e 71
Annex E (informative) Rotary Pump Vendor Drawing and Data Requirements (VDDRS)........ccccoovviiiiiiiieeieeeeeeins 76
Annex F (informative) Net Positive Suction Head (NPSH) vs Net Positive Inlet Pressure (NPIP) ..........cccceevineee. 88
Annex G (informative) Typical P&D fOr MPP PUMPS ......cooiiiiiiiiii et 90
= 11 ][ TeTo =1 o] 0 3V 91
Figures

1 Sliding Vane PUmp (Vane in ROOI) .......uuiiiiiiiii ittt e e e e e e e e e e e e e e e e e ennnanseees 11
2 1Tl | L= o) o= U o o PRSP 11
3 B L= o] o TN U o o USSR 12
4 EXIErNal GEAI PUMIP ... e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaaaaaaaeaeeeeeeeeeeesesessaeesssssssnrnnns 12
5 INEEINAI GEAI PUIMIP ...ttt e e e e et e ettt e e e e e e e e e et aeeeeeeeeeseeassaseneeeaeeeeaaaaans 12
6 Progressing/Progressive Cavity PUMP (PCP) .....uuiiiiii ettt e e aa e e e 13
7 Twin Screw Pump (With TiMeEd G AIS).......cciiiiiiiiiiiiiiie ettt e et e e et e e e 13
8 Three-screw Pump (with Untimed GEarS) .........oiiiiiiiiiiiiie e 13
9 Rotary Pump Consolidated Range Chart (Typical Range in S UNitS).......cooooiiiiiiiiiiiieeeeeeeee 14
10 Rotary Pump Consolidated Range Chart (Typical Range in USC Units).......c.ccccoviiiiiiiiiiiiec e 15
Tables

1 Pump Classification Type [dentifiCation ...........c..uuriiiiiii oo a e e 10
2 [\ {0774 (=3 Ie = To [ 10 To 1= S RSP 23
3 WeEldiNG REGUITEMENTS. .....oiiiiiiiie ettt e e e e e e e e e aab e e e et e e e e annees 34
4 Material INSPEeCtioN STANAAIAS ..........oviiiiiiiiiee e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeennnees 46
5 LS G L] =T = T o TP PPRTRPRN 50
Cc1 INSPECION'S ChECKIIST ... euiieiiiiiee et e e e e e e e e et e e e e e e e e e s e anb e eeeeaeeeeeeassrnnnneeaaaeeas 69

Vi



Introduction

This standard is based on the accumulated knowledge and experience of manufacturers and users of rotary positive
displacement pumps. The objective of this standard is to provide a purchase specification to facilitate the procurement
and manufacturer of rotary positive displacement pumps for use in petroleum, chemical, and gas industry services.

The primary purpose of this standard is to establish minimum requirements. This limitation in scope is one of charter
as opposed to interest and concern.

Energy conservation is of concern and has become increasingly important in all aspects of equipment design,
application, and operation. Thus innovative, energy-conserving approaches should be aggressively pursued by the
manufacturer and the user during these steps. Alternative approaches that may result in improving energy utilization
should be thoroughly investigated and brought forth. This is especially true of new equipment proposals, since the
evaluation of purchase options will be based increasingly on total life costs as opposed to acquisition cost alone.
Equipment manufacturers, in particular, are encouraged to suggest alternatives to those specified when such
approaches achieve improved energy effectiveness and reduced total life costs without sacrifice of safety or reliability.

This standard requires the purchaser to specify certain details and features. Although it is recognized that the
purchaser may desire to modify, delete, or amplify sections of this standard, it is strongly recommended that such
modifications, deletions, and amplifications be made by supplementing this standard, rather than by rewriting or
incorporating sections thereof into another standard.

API standards are published as an aid to procurement of standardized equipment and materials. These standards
are not intended to inhibit purchasers or producers from purchasing or producing products made to other standards.
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Positive Displacement Pumps—Rotary
1 Scope

This standard covers the minimum requirements for rotary positive displacement process pumps and pump units
for use in the petroleum, petrochemical, and gas industry services. Controlled-volume pumps, hydraulically driven
pumps and positive displacement reciprocating pumps are not included (see API 674 for positive displacement
reciprocating pumps and API 675 for controlled-volume pumps).

For rotary positive displacement pumps in auxiliary services (e.g. lube oil systems), manufacturer’s standard with
demonstrated experience is acceptable.

— Annex A contains datasheets which purchasers are encouraged to use (informative).

— Annex B provides guidance for factors affecting twin screw efficiencies (informative).

— Annex C contains an inspector’s checklist (informative).

— Annex D contains information on Contract Documents and Engineering Design Data (informative)

— Annex E contains forms which may be used to indicate vendor drawing and data requirements (VDDRSs)
(informative).

— Annex F gives guidance regarding net positive suction head (NPSH) vs net positive inlet pressure (NPIP)
(informative).

— Annex G provides a typical P&ID for multiphase pump skids (informative).
This standard requires the purchaser to specify certain details and features. A bullet [e] at the beginning of a
paragraph indicates that either a decision by, or further information from, the purchaser is required. Further

information should be shown on the datasheets (see example in Annex A) or stated in the quotation request and
purchase order.

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

APl Recommended Practice 500, Recommended Practice for Classification of Locations for Electrical Installations
at Petroleum Facilities Classified as Class I, Division 1, and Division 2

API1 500, Classification of Locations for Electrical Installations in Petroleum Refineries

API Recommended Practice 520, Sizing, Selection, and Installation of Pressure-Relieving Devices in Refineries;
Part I—Sizing and Selection

API Recommended Practice 520, Sizing, Selection, and Installation of Pressure-relieving Devices in Refineries;
Part ll—Installation

API Standard 526, Flanged Steel Pressure Relief Valves
API Standard 541, Form-wound Squirrel-cage Induction Motors—500 Horsepower and Larger

API Standard 546, Brushless Synchronous Machines—500 kVA and Larger
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