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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.

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 API 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 utilized. 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. API does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Allrights 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, Washington, DC 20001.

Copyright © 2023 American Petroleum Institute
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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 specification are as follows:
— the term “shall” denotes a minimum requirement in order to conform to the standard;

— the term “should” denotes a recommendation or that which is advised but not required in order to conform to the
standard,;

— the term “may” denotes a course of action permissible within the limits of a standard,;
— the term “can” is used to express possibility or capability.

This document was produced under API standardization procedures that ensure 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, 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, Washington, DC 20001.

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

Documents

i Document Sharing Hub

Full document details: API RP 697-2023


mailto:standards@api.org
http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

Contents

Page
1 Scope and General Recommendations and INformation...........coiii s 1
A ToT o] o 1S TP U PP R R UPRT PR 1
12 General RECOMMENUALIONS . .cciiuiiiiiiiiiee ittt e et e et e e e st e e e e shbe e e e e abee e e e sbb e e e e anbneeesanbeeeesnneeeeans 1
1.3 AEINALIVE PrOCEUUIES ...ttt ettt ettt e e skttt e e ot e e e e sa b et e e ek be e e e st et e e e sabb e e e e asbeeeesbnneeesnbneeenns 1
14  ConfliCtiNng REQUITEMENTS .. ...ttt ettt e e e s e ettt e e e e e e s e bbb te e e e e e s e annbeaeeaaeeeaannbbeeaaaeaeanns 1
15 StatUtOry REQUITEMIENTS ..ottt e e e e oottt ettt e e e s o s hb bttt e e e e e s s abbbeeeeaaesaannbeeeeaaeeaaannsbneeaaaesaannns 2
1.6 UNIt RESPONSIDIITY ...ttt ettt e e e e e e bbb et e e e e e s e sabbbe e e e e e e e aanbbreeeeaeesaannes 2
1.7 Selection Of @ REPAIN SNOP ...ttt e e e e e s bbbt e e e e e e s e s snbee e e e e e e e aanbbbeeeaaeeeannns 2
I T Ofo ] 1010 U] a1 [oF= 11 e o T PO PP TP P PP PP PUPPPPPPPRPIN 2
2 NOIMALIVE REFEIEINCES ...ttt b bbb b bt bbbt b s bbbt bbbt bbbt b et n s 3
3 Terms, Definitions, Acronyms, and ADDIeVIAtioNS ..........ccoiiiiiii e s 5
3.1 Terms And DEFINITIONS ....c.oiiiiieieiie bbbt b bbbt b bt bt e bbbt e bt bbbt et n b nnns 5
3.2 Acronyms and ADDIEVIALIONS ..ot bbb bbbt e et e 10
4 Inspection of Installed Pump and Removal from Baseplate ..........ccccoiiiiiiiiii e 12
S To] 0] o] PP RPR PP PPPPI 12
N © 1o = L YT o =1 - PP PP PR PP PR 12
4.3 Preparations for PUMP SNUTAOWN ......oouiiiiii et e nbe e e 13
44 INSPECLIONS AFLEr SNULAOWIN ..eeiiiiiiiie ettt s b e e et e e e st e e e e e nbb e e e s anbae e e e aeee 13
45 Pump RemMOVaAl CONSIAEIATIONS. ....uuiiiiiiiiie ettt et a st e e s e abb e e e e aab e e e e e e be e e s abbeeeeneee 15
46 Removing PUMP from BasSEPIAte ........ocuiiiiiiiii e 15
4.7 BB5 INNEr BUNAIE REMIOVAL....ciiiiiiiiiiiiiiee ettt s e e e e s e ettt e e e e e s s teteeeeeeesesanrnaeeeeeesennsseeees 17
4.8 Discussion of Work Scope With REPaAIr SNOP ...cocuviiiiiiiiii e 17
5 Field Inspections (Following Pump Removal from Baseplate)..........coceveeiiiiieniiiieiieeee e 17
ST 1T a1 | SRR 17
5.2 PUIMP DIV .ttt bt h ettt et s bt e a et eh et eh et 4R e £ 4 bt 1 h e e S b e e eb e e bt e et e bt e mb e ene e enseenbesaneeneesanennnenee s 18
T B © 1= o o ) USRS 19
54  COUPIING COMPONENTS ..ottt ettt e ettt e e e e e s e et a b e et e e ea e e s e abbbeeeaaaaaaaanbbeeeaaeeeaanbabeeeaaeeeaannbaneeaaaeas 19
R = F- T =T o] =2 SRR 19
S I o101 o =1 § (o] o O PP PP PP PPPPPPPP 20
A N T D ] 1= U VRS VA (=] 0 1 LR UOTPPRT 21
58 Guards fOr EXPOSEA SNAft ATEAS ....couiiiiiiiiiiiiiie ettt e e e e e s bbb e e e e e s e e aab e et e e e e e e annbraeeeaans 26
59 Work Scopes and ReVISEA WOTK SCOPES .. .uuuiiiiiaiiiiiiiiiiee ettt e ettt e e e e e et b et e e e e e e s nbebeeeaaeeeaannreseeeas 27
6 L L= [ =T o - 11 SO OSSOSO PTT TR 27
B. 1 GBIMEIA ..ot E bR R R R R R R R R R R R R R R R R e bR bRt R b n s 27
B.2  WWOTK SCOPES ..etiiieitiitieieie ettt sttt ettt b et e s et e b e be e b e e b e e b e e bt e E e e Ee e h £ e E £ e Rt 2R e e 2o b e eb e Sh e e be A Eeeb e eE e e beeb £ e Rt en b e s e abebenbenbenbeebens 27
8.3 FOUNTALION ...tttk b bt E e bbb b s b e R R e b E bR R R R R R e bR Rt R bt e 27
L €1 o T 1 11 o Lo UV SO PR RPTUTTPRN 27
R = 7= 11 =T o] K= L= SO USRS RPN 27
B.8  PUIMPD DIFIVEI ...ttt ettt e e oo oottt e et e oo oo h bttt et e e e e e oM R bee e e e ee e e oaabbbe e e e e e e e annbeneeeeeeeaannnbaneaaaanaan 28
B.7  GRAIDIOX e e h e e e e e e e ares 28
6.8 Coupling and EXPoSed Shaft GUAITS ......c..uuiiiiiiiiiie ettt e e e s e e e e e e e anbnaeeeaens 28
B.9  AUXIIIAIY SYSTBIMS .ttt ettt e e oo s oo kb ettt e e e e e st bbbt e e e e e e e s b b be e e e e e e e e e nbbbbeeeaeeaaannbeneeaaaeas 28
B.10 EIECIIICAl GIrOUNGING ...ttt ettt e e ookt e e et e e e e e s bbbt e e e e e e s e s aabe e e e e e e e e e nbbabeeeaaesaannbeneeaaeens 28
LN T oY1 o IS 1 =1 o PP 28
7 Shipment of Equipment or Components to or from Repair Shop .....cccocveiiiii i 28

v Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

7.1 Preparation fOr SNIPMENT ... ..ottt e e st e e s ate e sabe e sabe e s be e e beeabeeebeesaeeaneeannnaans 28

22 S V1 o] 1 1= o | PO PUTTP T OUTPPRRRP 30
7.3  Shipping CONTAINEIS/SKIAS ..ottt et e e e e e e s bbbt e e e e e e s e ab e be e e e e e e e e snneaeeaeaens 30
8 Receipt of Pump and Components by Repair SNOP ...c..uuiiiiiiiiiii e 32
8.1 RECEIVING OF PUMI oottt et et e bt e e bt e e be e e e be e e ehbe e shee e sate e sabeeemseesaseesaseesmbeesnneesnbenans 32
8.2 RECEIVING INSPECTIONS ....eeeiiiie ettt et e e oo ettt e e e e e s abbbe e e e e e e e e aanbee e e e ae e e s nnbabeeeeaeaeaannteaeeaaeaas 32
9 Disassembly and Cleaning of the Pump (in Repair SNOP) ....oooiiiiiiiiiii e 33
9.1 DisasSemMbBIy Of TNE PUMIP ...ttt ettt st e sa e e sabe e s be e e beeebeeebeeaaeeaneeanneeans 33
9.2 Cleaning Methods and PreCaAULIONS .......o ittt e e et e e e e e e e s e sanb b e e e e e e e e s anbnaeaeaeas 37
10 Shop Inspection of Disassembled Pump, Components, and Casing .......ccccoveereereenieenieeneeneesie e 37
O 0 R =T o T - ST RTSITR 37
10.2 Additional Inspection, Evaluation, and Possible Disassembly of Assembled Rotor

[9.1.4 c) and 9.1.4 €) for VOIULEe-StY1€ ROTOIS]...cciuiiiiiiiiieeieee ettt 50
10.3 ROtOr COMPONENT INSPECTIONS ..uiiiiiiiiiiiiiiii et ettt e e et et r e e e e e st aeeeeeesaastbeeeeaeeesantseaeeaeeesaansreneeaeeeaanns 52
104 Stationary and Pressure Casing Components INSPECLIONS .......iiiiiiiiiiiiiiee it 62
105 Bearings and Bearing Housing ASSembly INSPECTION .......coiiiiiiiiiiiiii e 75
O T N U D q T 1= 1A (=] 0B SRR SERR 79
10.7 Inspection Report of Components and Evaluation of Rotor Component Inspection Data.................... 81
11 Pump MOdifiCation @nd REIALES ......coi ittt e e e sttt e e e e e e sabb b e e e e e e s e snnbeeeeaaeaaanns 84
R =T o1 | OO TP PP PPPPPPPPPPPPPPPPPN 84
11.2 PUMP TYPE CONMVEISIONS i iitiiiiit e e e ittt e e e e e et ettt e e e e e s s aaabeeeeeaaeaaanbebeeeeeaeaaabsbbeeeaaesesannbsbeeaeeeeaasnbbeeeaaeaasnns 86
11.3 Changes to Alter Pump Hydraulics (Flow, Head, Efficiency, NPSH3, Performance Curve Shape) ...... 88
11.4 Changes to Reduce Hydraulic DiSTUIDANCES .........uuiiiiiiiii e 97
11.5 MECHANICAI CRANGES ....eiiiiiiiiiiitie ettt e e oo h bttt e e e e e st bt bt e e e e e e e e bbbe e e e e e e e e s nnbbbeeeeaeseannbnneaaaanas 101
11.6 Mechanical Seal and Seal SysStem Changes ........ouuuiiiiiiii e 117
117 MALEIIAI CRANGES ... ettt oottt e e e oo oo bttt et e e e e e aa st be et e e e e e s e nbbbeeeeaae e e s nbbbbeeeaeesaannnbeneeaaaeas 118
11.8 ACCESSOTY CRANGES ...oeiiiiiiiiiiitte ettt e e oottt e e e e e s bbb et e e e e e e e s bbb e e eeaae e e s nbbbbeeeaaeseannbeneeaaaeas 120
119 Performance Testing After Making Changes (ModifiCations) ..........ccuuiiiiiiiiiiiiiii e 122
12 Repair Processes and New Component ManuUfaCtUFe .........c.uuiiiiiiiiiiiiiieiee e 122
R C 1T o 1T = TSP TRT TR OPROPRTO 122
12.2 WEAK RINQ REPAIIS ... eetieiiiiee ettt ettt ettt e e e e e e e bbbt e et e e e e e e st be e e e e e e e s e s abbbeeeeaaeeeanbbbbeeeaeesaannnbeneeaaaeas 124
12.3 Rotating Assembly COMPONENT REPAITS ....cuiiiiiiiiiiiiiii et e e e et e e e e e e s aenraeeeeas 133
124 Stationary COMPONENT REP@IIS ....eiiiiiiiiiiiiiii ettt e e e e e st b e e e e e e e e s b beeeaaae e s aabbbeeeeaaeseaannrnneeaaeas 139
125 AuXiliary IHemMS (AS APPIOPIIALE) . ..cei ittt e e e ettt e et e e e s e s ab e e e e e e e e s s aabbbeeeaaeeeaannbnbeeaaeas 151
12.6 ReplacemMent COMPONENTS . ...ttt e ettt e e e e e e ae bttt e e e e e e e e bbbeeeeaeeasaanbbeeeeeaeesaanbbbaeeeaaeseansbnneeaaens 152
13  Rotor ASSemMDbBIY and BalANCINg .. ..o ittt e e e e e s bbb e e e e e e e aae s 153
R €T o [T = TSSO T PO TRT PP OPROTO 153
13.2 Low-speed COmMPONENt BalANCING .....coiuuiiiiieiaeeiieie ettt e e e et e e e e e e e s ab e e e e e e e e annbnaeeaaeas 155
13.3 ASSemMbIy @nd BalANCING ....cooiiiiiiiiiieie ettt e e e e s e e e e e e e bbb e e e e e e e e b eareaaa s 158
134 ReSidual UnDalanCe TeSTING ... .uuiiiiiieiiiiiiie ittt e e e e et e et e e e e e s e bbb e e e e e e e e e sanbrnneeaaeas 165
135 Installation of Trim Parts and Coupling HUD ... 165
13.6 Balancing Equipment and DOCUMENTALION ......coiiiiiiiiiiiiae et e e e e e e eanneeeeeas 165
14 ShOP ASSEMDIY OF PUMIPD oottt e e e e et e e e e e e st b be e e e e e e e e annbeaneeaaeas 166
R C T o [T = TSP T RO TRPPROPRTRO 166
14.2 Preparation for Pump ASSembly (All PUMPS) ..ot 166
14.3 Final Assembly—General (All PUMPS) ...ttt e e e e as 168
144 OH1, OH2, OH3, and Two-stage OH (Final ASSEMDIY) ... 176
145 OH1, OH2, and OH3 (Specific Final ASSEMDIY) .....oiiiii s 177
14.6 Driver Stand and Motor Installation—OH3 ONIY ........eiiiiiiii e 180
14.7 OHA4 (SPecCifiC FINAl ASSEMIDIY) . ..eiiiiiiiiie et e e e e e T e e e e sabbeeeea e s 181

i Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

14.8 OHS5 (SPecCifiCc FINAl ASSEMIDIY) ...eiiiiiiiiiei e e ettt e e e e e s e bbb r e e e e e e e aanbnaeeaaeas 185

14.9 BB (Final ASSEMDBIY GENEIAI) ....uiiiiiiiiiie ittt e ettt e e e e e e e e bbb e e e e e e e e e snnbaaeeaaeas 186
14.10BB1 (SPecCific FINAI ASSEMBIY) ...eeiiiiiiii ettt e e e e e e s bbb e e e e e e e e eanbnaeeaaeas 195
14.11BB2 (SPeCific FINAI ASSEMBIY) ...eeiiiiiiii et e e e e e et b e e e e e e e sanbnaeeaae s 198
14.12BB3 (SPeCific FINAl ASSEMBIY) ...eeiiiiiiii e e e e e e et e e e e e e e snnbnaeeaae s 199
14.13BB4 (SPeCific FINAI ASSEMBIY) ...eiiiiiiiiie et e e e e e s bbb r e e e e e e e eanbaaeeaaeas 199
14.14BB5 (SPecCific FINAl ASSEMBIY) ...t e e e e e e bbb r e e e e e e e sanbeaeeaae s 201
14.15Final Accessory Assembly—General (All PUMPS) . ..uuiiii e 206
I Ir=To o |1 o o [P O UUPTT PP 208
I - T o | PRSP 209
RS o] o] o] g ¥o [l = (=T o= 1= LA o] o ST ETT PP 209
15 Shipment of Equipment or Components from Repair SNOP ... 209
G B o Tod ] 4 Y=T o1 =11 0] o [T PRTPTPPPTR 210
N A S =T o F- VI gS] aToT ol B o Tod [ a g T=T 0] =1 4 o] o PP 210
16.2 OWNETr DOCUMENTALION .eiiiiiiiiiitiiiie ettt e oottt e e e e e e bbb bt e e e e e e e s an bbbt e e aeesaaanbbeeeaaeeesannbbbeeeaaeseaannbnnnaaaanas 210
17 Receipt of Repaired PUMP DY OWNEE ...ttt e e e e e e st e e e e e e e e aabnbeeeeeas 210
17.1 INItIAl RECEIPT REVIEW ...ttt ettt st e st e e e at e e s et e e st e e et et e ebe e e abe e e asbeesaneesmseesabeesnteesnneas 210
17.2 Detailed RECEIPE REVIBW ...ttt e e e e ettt e e e e e e e e aab bt et e e e e e e s e nbbbe e e e e e e e e annbrneeaaaeas 210
18 Reinstallation of Pump and Systems in Field ... 212
T R 1T o [T - | RS TT SRR 212
18.2 Prior to Field Installation Of PUMIP ..o et a e e e aeeea s 212
18.3 Transport from Repair Shop or Warehouse t0 Field ... 213
184 FHeld INSTAIIALION. ... ..ottt e e e oo e o ha bttt e e e e e s e abbbe e e e e e e e s aanbbaeeeaaeeaannnnbeneaaaaean 213
185 Final Checks (As Applicable to the Particular PUMP) ... 216
Y = ELE | o T PP PP PO PUPPPPPPPP 216
RS I R ToT o] o TP PP OT PR OUPPPP 216
19.2 Process PUMP Pre-Start ChECKS ...t a e e e snbareeaae s 217
19.3 Placing PUMP BACK INTO SEIVICE ...cciiiiiiieiii ettt e ettt e e e e e e et e e e e e e e ennbnaeeaaeas 217
194 POST-STArT-UP CRECKS ....eeiiiiii ittt e e oo et et e e e e e s e e ab b et e e e e e e e s nnbbbeeeaaeseannbeneaaaaeas 218
RS R oY oI, Co) ] o] o 1 o Yo [ TR 218
Annex A (informative) Pump Designations and DeSCIIPLIONS .....uuuiiiiii it ee et e e e sraaee e A-1
Annex B (informative) Pump Problem ReSOIUtiON ProCESS ......ccoi i B-1
Annex C (informative) Equipment and Process INformation .........ccccooiiiiiiiiiieiiiie e C-1
Annex D (informative) NDT MeELNOAS .....cooi e e e e e e e e e e e e e s et e e e e e e e s e snnraneeaaeeeanns D-1
Annex E (informative) Total INdicator REAAING ........eviiiiiiiiiiiie e e E-1
Annex F (informative) RolliNg EleMENt BEAITNGS ... ..oii ittt et F-1
Annex G (informative) Examples of Rolling Element Bearing Damage.......cccceevvvcvieiieeeeeiiiiiiieieeeesssiieneeeeens G-1
Annex H (informative) HydrodynamiC BEAINGUS ......coiiiiiiiiiiiiiie ettt e e s H-1
Annex | (informative) Examples of Hydrodynamic Bearing Damage...........ccovveeiiiiiiiieieeeee e eeieeeeeee s -1
Annex J (informative) Material Combinations—Galling ReSIStanCe.........coccciiiiiiii i J-1
Annex K (informative) IMpPeller MEASUIING .....cuiiiii ittt s st e e e e s s ettt e e e e e e s e sbeeeeeeeeesasnnnreeeeaeeeaanns K-1
Annex L (informative) Coatings and OVerlays fOr PUMPS ...t L-1
Annex M (informative) Weld Repair FIOWCRAITS..........uuiiiii e M-1
Annex N (informative) Nonmetallic COMPONENTS ......ouiiiiiiiiiiiiii et e e e e e e e enbeeeeaaeeeaans N-1
vi Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

Annex O (informative) O-ring INFOrMEAatION .......ooi i e e a e e e O-1

Annex P (informative) Coatings and Overlays fOr PUMPS ... P-1
Annex Q (informative) Procedure for the Verification of Residual Unbalance ...........c.cccoocoiiiiiiiiniiccne, Q-1
Annex R (informative) Pressure ASSEmMDBIY LEAK TeST.......uiiiiiiiiiiiiiie ittt R-1
Annex S (informative) Torque Values, Cap Screw and Stud Identification ..........cccuveeiiiiiiiiiiiiiii, S-1
Annex T (informative) KeYS and KEYWAYS .......uiiiii ittt e et a e e e s s st e e e e e e e e e s annbbeeeaaeeean T-1
Annex U (informative) Imperfections in Flange Facing Finish for Raised Face Flanges ........cccccccceevinnnneen. U-1
Annex V (informative) Shipping SKid EXAmMPIES ..ottt e e saarrae e e e e V-1
Annex W (informative) INSPECTION CharTS.......c.uiii e W-1
AnNNex X (iNfOrmative) ChECKIISTS ...uuuiiiiiiiiiieii e e e e e s e e e e e e s e en st re e e e e e s e annntaneeeeeeeanns X-1
Annex Y (informative) Pump Temperature EQUalization (PTE).........coouiiiiiiiiiie et Y-1
Annex Z (informative) Contract Documents and Engineering Design Data..........ccccocveeeiiiiiiciniine v, Z-1
27T o] oo = o 0 V2 PSRRI Bibliography-1
Figures

1 LY/ 1= U 10 1T A B LT o | o PP RP TP 22
2 MUltipass OrifiCe ASSEIMDIY ... e e e 22
3 Shaft Axial Prevention DeVICe EXAMPIE... ..o ittt e e e e e 32
4 Set-up for Bearing Puller t0 REMOVE BEAINNGS ....uuiiiiiiiiiiiiiiiiie ettt a e 35
5 Set-up for Hydraulic Press Removal 0f BEArNGS .....cooiiiiiiiiiii et 36
6 (O V] = oY =13 1= Vo - PRSP 52
7 Example of Cavitation Damage to IMpPeller VANES ..........ooviii it ee e e e 53
8 Example of Cavitation Damage to Impeller VANES ........c.ooo i 53
9 Example of Cavitation Damage.........uuiiiiuiiiiiiiiiee ittt ettt ettt e e s et e e e et e e e st e e e abeas 54
10 Example of Cavitation Damage t0 VAN .........uiiiiiiiiie ettt ettt e e e e e e 54
11 Example of Cavitation Eroding BIAdes ...t 55
12 Example of Discharge RecCirculation Damage ..........cooiiuiiieiiiiiee ittt 55
13 Example of Erosive Wear on an IMPeller.......c..ooo i 56
14 EXamMpPle Of ADFASIVE WAL ...ttt e e e e s et e e e e e e e e bb e b e e e e e e e e annnrees 56
15 EXamMpPle Of ADFASIVE WAL ...ttt e e e e st ee e e e e e s bbebe e e e e e e e annnneee 56
16 Normal Wear Marks for Component—Acceptable t0 REUSE........cooi i 58
17 Excessive Wear for Nonmetallic Component—Not Acceptable to ReUSE........ccccvvveeeiei e, 58
18 Fretting Under TRrUST COIAT .......oo et s et e e e 59
19 o T o] 14 1 PRSP PRRRN 61
20 (o Tod QAT = TS = PP UUPTUPURRTN 62
21 DIffuSEr PUMP CUTWALET ..ottt ettt et e e e e e e e et et e e e e e aabbeeeeeaaesaasnbeeeeaaeesaannnnseeaaaeaeann 64
22 ErOded VOIULE CULWALET ...ttt e e e e ettt e e e e e e e e aabbe et e e e e e e e aababeeeeaaeesansnnneeaaaeaeannes 64
23 REPAITEA VOIULE CULWALET .....eiiiiiiee ittt e et e e st e e e e sttt e e e et e e e e anbaeeeessbeeeeasbeeesanseeeeenees 65
24 ADTASIVE WA ......ee ittt ettt s et s ket e et e e e b et e e s bt e e e s b e e e e s e e e e e n e e e e e e 65
25 ADTASIVE WA .....ceie ettt ettt e ket s e e e et e e bt e e e st e e e e e e e e R e e e e e e e 66
26 ADTASTIVE WK ...ttt s e s Rt e aR e s ae e e s e e Rt e nn e e e e nn e 66
27 Confined Controlled Compression Spiral Wound Gasket ..........cccovveveeiiiiiiiiinec e 67
28 COTMTOSION DABMAYE .ottt ettt et e e e sttt e e o ek bt e e e st bt e e e sa ket e e e et bt e e e abbeeeeanbbeeeeaabeeeenaes 68
29 Diffuser Vane Leading EAQE EFrOSION .....ccuuiii ittt ettt e 72
30 Ol RING RELAINET ...ttt e e s bttt e e okt e e e s b et e e e eabe e e e ettt e e e abbeeessnbaeeesanbeeeeanns 77
31 oY o= @1 =T gl o Tt 11 ] ] o H T ST PP U P PP OPPPP 78
32 Coke Crusher for Single-stage Overhung-style PUMP ........oooiiiiiiiiici e 87
33 Coke Crusher for Double-suction Between-Bearings-Style PUMP ..., 88

vii Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

34 TYPICAI COKE CHUSREL ittt ettt e e e e ettt et e e e e e s bbbt et e e e e e s e nbbbeeeaeaeeaannbannaaaaeas 88

35 Volute CroSs SECHION REAUCTION ......iiiii ittt e e et e e e e e e s et b b e e e e e e e e e aanneees 90
36 Vo110 LT | 1=Y= ] £ O PRPR 90
37 Methods of Increasing Volute CrosSS-SECHIONAlI ATBa.......ciccciiiiiiiiieei e e s e e e 91
38 gl o=l T Y= T T= R @ V2= o 1T o Yo [ SRR 92
39 IMpeller Vane UNAerfiling ........oo ittt s s e e e e e e et e e e e e s e annbaaeeeaeeesnnnnnnes 92
40 Curve Shape Change for UNAEerfiliNg ...t e e e st e e e e s snraan e e e e e e 93
41 Showing Curve Shape Change for INCreased VANES..........cuvvve i iiiiiiiie e 93
42 Showing Typical Vane CoNfigUIAtIONS .........eiii ittt e st e e e sbneee e 94
43 SUCLION EYe Area DIffErENCES .....eeeiii ettt e e et e e e s sabeeeean 95
44 Showing a Curve Without Continuous Rise (HOOKEd CUIVE) .......coccuuiiiiiiiiiiiiiiie e 95
45 Cross Section of @ PUMP WIth INAUCET ..........oiiiiiii e 96
46 1o 1 Lo = PP 96
a7 LT 1o I N LT 1] £ =14 o] IR TP PP PRRRPN 98
48 LT 1o I N 1[0 B T T I = TR PTTUOPPRRTTN 99
49 Impeller with Center Rib, Vanes NOt StagQered ............ooi i 99
50 Impeller with Center Rib and Staggered VANES ...........oooiiiiiiiiiiiiiee e 100
51 Impeller Center RiD CroSS SECTION ..ccccci i e e e s e e e e e e e e s s e arrre e e e e e e e annrees 100
52 Angle-trimmed Double-suCtion IMPEIIET ........ooii i e e 100
53 Angle-trimmed Single-SUCtioN IMPEIIET .......eeiiii e e e e e e nnnes 101
54 Eye Reduction Ring or Stall Ring (to Reduce Suction Eye Recirculation for Low-flow Application)...101
55 TUSEration Of @ CrOWNE CASE.....coiuiiii ittt ettt e e sttt e e bt e e s snbe e e e e nnbee e e eneee 104
56 LT ESET =] A 0] o (A = I 1 O SRRSO 106
57 Bearing Housing with Semicircular MOUNTING ......oocuiiiiiiiiii e 108
58 Bearing HOUSING WIth 360 ..........eiiiiiiiiiiiiie ettt et e e sttt e e bt e e e e sabe e e e s sabaeeeaas 108
59 O 1S 0111 o OO PP PP PUPPPOOPPIN 109
60 Bearing HOUSING FAN ....ooiiiiiiiiiii ettt ettt e e s st bt e e s bb e e e e sabe e e e e aabeeeeaanbeeeeans 110
61 Bearing Housing Fan Typical for OH PUMPS ....ooiiiiiiiiiic ettt 110
62 Bearing Housing Fan Typical for BB PUMPS.....cooiiiiiiiiiiiet et 110
63 TYPICAI HEAL SINK ...ttt e e e s e bbb ettt e e e e e s ab bbb e e e e e e e e aabbbe e e e e e e e e aanbbeneeaaeas 111
64 Typical Heat Sink MOUNTING LOCALION ....eiiiiiiiiiiiiiie ettt et 111
65 OH Pump Cross Section With Heat SinK ..........oouiiiiiiii e 112
66 [z Lo L= I o T To IR £ e o ) SRR PRSRR 115
67 EroSive Wear Near CasSe STUAS .. ... ittt ettt e e e e s e ae et e e e e e e sanbeaeeeaeasaaannbeneeaaaeeanns 119
68 Tack Welds for Case and IMpeller RINGS .......ooiiiiiiiiiee et 127
69 Y= Yol =V o Lot 1§ Lo o U ERPTR SRR 129
70 F N = U e = e 1o 1] o] {= T PP P PP PPPPT TP 129
71 SEESCIEW EXAMIPIE ..ottt e e e e e e e bbb e e e e e e e e s s bbb e e e e e e e e e s nnbeaeeaaeeas 130
72 RAAIAI SEISCIEW HOIES ...ttt e e e et e e e e e e e e aa b e e e e e e e e e s anbbbeeeaaeeeannes 130
73 Key and Slot Wear Ring Anti-rotation Suction Ring EXample......cccccceoiiiiiiiieie e, 131
74 Key and Slot Wear Ring Anti-rotation Cover Ring EXample. ... 131
75 Typical Weld Areas fOr DiffUSEr ... e s e e e e s e st r e e e e e s e nnrnreeeeeas 141
76 (o Yot 1A o] g ol 1Y =] €= I T 1S = RSOSSN 142
77 Impeller Dimensions Relating to BalanCing ........occuueiiiiiiiiiiiiiee et 155
78 Balance CorreCtion LOCALION ........uuiiiieiiiiiiiiiii ettt e s s s e e e e e e et e e e e e e s s snn e e e e e e s annnntaneeeeeeeannnnees 157
79 Multistage Rotor with Stationary Components SUSPENAEd ........c.ceeiiiiiiiiiiiiiiiiriiie e 160
80 Diffuser-style Inner Bundle ASSEMDIY ... 161
81 Back-to-back Bearing ArrangeMENT .........uii ittt e et e e st e e e sbe e e s sabeeeesarneeeeanes 173
82 Face-to-face Bearing ArTanQEMIENT ... ittt e e e ettt et e e e e s aia e e e e e e s e s babeeeeaaeseanbbaeeeaaeesaannnes 173
83 Back-to-back and Tandem Bearing ArrangemMeENnt...... ... iiiuiiiiieiaaiiiiiieee et e e e e e enreeeeeaa e e e aanes 173
84 Spacer and Bearing Parall@liSM ... ... e e a e 174
85 Assembly Lift Measurement for OHL1, OH2, and OH3 PUMPS ....uuiiiieiiiiiiiiiiice et esinvreee e 176
86 Axial End Float Measurement for OH1, OH2, and OH3 PUMPS ...cooieiiiiiiiiiiiiee et eciivene e e 177
87 How to Cut a Parting Flange GaSKEL .......c..uuviiiiie ettt e e e e e e e e e e s e snraaeeeaeesennnes 187
88 PreSSUrE DAm B ANN{ ..uueeiieeiiiiiiiieeie e e seiitte et e e e e e s ettt e et e e e sesssabeeeeaeessasstaaeeeeeeesassnstaneaaeeesanntaseeeeeeesannnnenes 189
89 V= To Lo T W = T I == T T o Vo P 19
i Doc¢umients

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

90 (040 0} = 1o3 VA= 1 L oF= 1 1101 o I 192

91 Example of a Lift Measurement for BB PUMPS ...oooooiiiiiiiii et 194
92 Example of a Lift Measurement for Inner Bundle Assembly of BB PUMPS......cccoccvveiviiineiiiiieee e, 194
93 Example of an Axial End Float Measurement for BB PUMPS .....coociiiiiiiiiie i 195
94 Example of End Float Measurement of the Inner Bundle Assembly .......cccoooiiiiiiiii e, 195
95 Example of Outer Casing for BB5 Pump with Discharge on ENd ...........cccciiviiiiiiicciiecee e, 202
96 Example of Outer Casing for BB5 Pump with Discharge in Center........ccccccceeeiiiciiieeee e cciiieeee e 203
97 Example of Volute-style Inner Bundle ASSemMbBIY ... 203
98 Example of Diffuser-style Inner Bundle ASSEMDBIY ..o 203
Al PUMP TYPE OHL .ottt e e e et e e e s e s e et e e e e s s b e b e et e e e s e sn b b e n e e e e e e e annnrne s A-1
A.2 PUMP TYPE OHZ....e ettt e e s et et e e s e e et e e e s e s n e e e e e e e annree s A-1
A.3 Pump Type OH2 TYPICAl CULAWAY .....eiiiiiiiiiiiiiiie ettt e sttt e e st e e e sbe e e s sibeeeessnbeeeeanes A-2
A4 Pump Type OH2 TYPICAI OVEIVIEW ....ceiiiiiiiiiiiiiie ettt e e sttt e e st e e e sabe e e e s snbeeeeanes A-2
A5 PUMPD Ty PE OH e A-3
A.6 Pump Type OH3 TYPICAlI CULAWAY ...ceeiiiiiiiiiiiiiiee ettt e e ettt e e e e e e s bbb et e e e e e e e snnbabeeeaeesaannnes A-3
A7 Pump Type OH3 TYPICAlI OVEIVIBW ...coeiiiiiiiiiiiie ettt e e e e e e st e e e e e e e aanbaeeeeaeeeaannes A-4
A.8 PUMP TYPE OHA ... A-4
A.9 Pump Type OH4 TYPICAl CULAWAY ...eeveieeiiiiiiiiiie e e e e eciiieie e e e e s sttt e e e e e e s st a e e e e e e e s s santreeeeeesssennraaeeeeeessansnes A-5
A.10  Pump Type OH4 TYPICAI OVEIVIEW ..ueeeiiiiiiiiiiiieee e ettt st e e et e st e e e e e e s sttt ee e e e e e s e saanbeeeeaeesssntnaneeeeeesannnes A-5
ALL  PUMP TYPC OH it A-6
A.12  Pump Type OHS5 TYPICAl CULAWAY ..vvveeieeiiiiiiieiiie e e e i etieie e e e e e s ettt e e e e e s s st aae e e e e e s s snnnaeeeeeeeessntnnneeeeeesnnnnes A-6
A.13  Pump Type OHS5 TYPICAI OVEIVIEW ..eeeieeiiiiiiiiieie e e e ettt e e e et e st e e e e e s s s tae e e e e s s s snnnbeeeeeeeessnnsnneneeeeeanannns A-7
A.lda Foot Mounted, PUMP TYPE BB L ...ttt sttt e st e e e s b e e e saneee s A-7
A.14b Near Centerline Mounted, PUMP TYPE BB L ..ot A-8
A.15a Foot Mounted, Pump Type BBL1 Typical CULAWAY .......ccciiuiiiiiiiiieeiiiiee ettt A-8
A.15b Near Centerline Mounted, Pump Type BB1 Typical CUtAWAY .......cccvvieiriiiiieiiiie e A-9
A.16a Foot Mounted, Pump Type BBL TypPiCal OVEIVIEW ......ccoiuiiiiiiiiiieiiiiee ettt A-9
A.16b Near Centerline Mounted, Pump Type BB1 Typical OVEIVIEW .......cccccoiiiiiiiiiiieiiieee e A-10
S A ¥ 4o o TR 1Y 0= = = 2, A-10
A.18 Pump Type BB2 TYPICAI CULAWAY .....uuuiiiieeeiiiiiiiiiie e e e s ettt ee e e e e s ssttete e e e e e s e s nssteeeeeaeeesnsnnaneeeeeeesnntnneeeees A-11
A 19 Pump Type BB2 TYPICAl OVEIVIEW ..co.eeiiiiiiiiiie ittt sttt et e e e A-11
AL20  PUMP TYPE BB G ittt e ettt e e e s e et e e e e e e e et e e e e e e et e e e n e eae s A-11
A2l Pump Type BB3 TYPICAl CULAWAY ....couuiiiiiiiiii ettt sttt e e A-12
A.22  Pump Type BB3 TYPICAI OVEIVIEW ..c.uiiiiiiiiiiieiitiee ettt ettt ettt s e e e e A-12
A.23  PUMP TYPE BB oot e e e e e r e e st e e e e A-12
A.24  Pump Type BB4 TYPICAl CULAWAY ....couviiiiiiiiie ettt sttt et e et e e e s e e b e e e eaeee A-13
A.25 Pump Type BB4 TYPICAl OVEIVIEW .....eiiiiiiiiiiiiiii ettt ettt e e e et e e e e e e s bbb e e e e e e e e annbaneeaeens A-13
A.26  PUMP TYPE BB ittt b et h bt e s h bt e s b et e sh bt e sab e e e be e e abe e e sabe e e nbeeennneas A-14
A.27a Bolted End Cover, Diffuser Style, Full Cartridge-Inner Casing, Pump Type BB5 Typical

LU =T RS A-14
A.27b Shear Ring End Cover, Diffuser Style, Full Cartridge-Inner Casing, Pump Type BB5

LN/ o= U @0 ) 2= 117 |V PR A-15
A.27c Bolted End Cover, Volute Style, Full Cartridge-Inner Casing, Pump Type BB5 Typical

LT UL = 1 PP PP PP PPPPPPPPPR A-15
A.28 Bolted End Cover, Full Cartridge-Inner Casing, Pump Type BB5 Typical Overview ..................... A-15
B.1 Flowchart of Pump Review of Problem and REP@AIT ..........eoiiiiiiiiiiiiiieiie et B-1
D-1 Steps in Liquid Penetrant INSPECTION ....coiiuiiiiiiiiiie ittt e e D-2
D.2 Principles of Magnetic Particle INSPECLION .........iiiiiiiiiie e D-5
D.3 Using Shaft Prods for Magnetic Particle INSPeCTIONS .......coii it D-5
D.4 Using Coil on Shaft for Magnetic Particle INSPECTIONS. ...t D-6
D.5 Using Coil on Impeller for Magnetic Particle INSPECtiONS ........ocuiiiiiiii i D-6
E.l Typical Horizontal Dial TeSt INAICALOT .....eiiiiiiiieiiiie ettt e et e e e nbee e nees E-1
E.2 Proper Positioning 0f CONTACT StYIUS.....oiuiiiiiiiiee e s e et e e s sraee e E-3
E.3 oo g F=Y Lo o I =1 o] o OO PP P PP OPRP E-3
E.4 ROUNANESS MEABSUTIEIMENT.....ciitiiiiiieriiee ittt sttt e et et e s e e ne e e snn e e snr e e sre e e nnneennneennreas E-4
F.1 2T TaT o Lo AN A = U [0 =] 0 0= 01 S E-

x Doécuments

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

F.2 (O N I [T 1 (=] TR F-4

F.3 INAUCTION HEALET ...ttt e oottt et e e e e e e ab bt e et e e e e e s abbbe e e e e e e e aannbbaeeaaeeesannrnneeas F-5
F.4 Spanner Wrench Tightening MethOd. ... F-6
F.5 Lock nut Socket Tightening Method ... a e F-7
F.6 Sleeve Used to Position Bearing onto Shaft .........ooiiiiiiiiiiie e F-7
G.1 Running Traces and APPlEd LOA ......cceeiiiiiiiiiieee e e e s e e e e e s srar e e e e e e s e nnrneeeaaeeeanns G-2
G.2 Lz (oS TY = N A = 1 QT o USSR G-3
G.3 Lz (o STV = VA = 1 QT o USSP G-3
G4 RACEWAY FLAKING ..eeiiiitiiie ittt ettt e e s bttt e e st bt e e sa b et e e s et be e e e abbeeeeanbbeeessabeeeenaes G-4
G.5 RACEWAY FLAKIN G ..eeiiiitiiie ittt ettt e b bt e e st bt e e e sa b et e e s ek be e e e sbbeeeeanbbeeessabeeeeaans G-4
G.6 RACEWAY FIAKING . eeiiiitiiiei ittt e e et e e ekt e e st et e e e sa b et e e e ek be e e e abbe e e e aabeeeessnbneeeanns G-5
G.7 Ball SUITACE FIAKING ..eeeeeeiiiiie ettt ettt e e st e e e e sh b e e e e s abb e e e e abr e e e e sabeeeeees G-5
G.8 RACEWAY FIAKING . eeiiiitiiieiiteie ettt ettt ettt e e e bt et e e st et e e e sa b et e e e ek be e e e abb e e e e aabeeeeesnbneeeaans G-6
G.9 RACEWAY FIAKING .. e eiiiiiiiiiie ettt e e e e e et e e e e e e e e e aab b e ee e e e e e aannbabeeeaaeeaannes G-6
G.10  RACEWAY FIAKING ..ttt ettt e e e e e e s b ettt e e e e e e e s n b be e e e e e e e e e nbnbeeeeaaeeeannbnneeas G-7
L0 R = Lo 1 1= g o o 1] o o TP G-7
G.12  RACEWAY PEEIING ...ttt e e e e e e e e e s st e e e e e e e s s b r e e e e e e e e s e anrraeeaaeaeaanrrreees G-8
G.13 Raceway Peeling Enlargement G-8

00 I S = Lo 11 1= gl oY= 1T o USSR G-9
L T = - o AV - YA =T =Y 1T o Vo S G-9
LT KT | o oY= g = Yo TS o T o PSR G-10
L0 A = Lo 1 1= G 1 | o [ G-11
G.18  INNEI RING SCOTMMQY cutttiiiitiiii ittt ettt ettt e et bt e e st bt e e st et e e e aa b et e e e kb e e e e sabbe e e e sabeeeesabbeeeeanbneeeesnbneeeanns G-11
G.19  ROIIEI ENG FACE SCOTINQ c.ttiiiiiiiieiiiitiie ettt ettt ettt ettt e sttt e e st et e e e sab et e e s bb e e e e sbb e e e s sabeeeesabbeeeeabbeeeens G-12
{0 B [T =T g {1 oo IS Yot o1 | o [ PP POPPPROPPPRT G-12
G.21  ROIEI ENG FACE SCOTNG c.ttitiiitiiieiiitiie ettt ettt ettt e ettt e e st et e e e aa bt e e ekt e e e e sbb e e e s anbe e e e s abreeeesnneeeeas G-13
L OF- T [T T oo ) | o [T O PP P U PP OPPPPPPPPPPN G-13
LT T o Y=Y g =4l Yo RS 1 Y=Y U1 o SRR G-14
LT N @ T} (=Y gl =T [o I ==V o Yo R G-15
G.25  RACEWAY SIMEAITNG .cuutiiiiiieeeiiiitiietteee st sitteeeeteeesaae e teeeeaeessaastaaereteeesaassteareaeesaaasaseeeeeeessannssnneeeeessansnnenes G-15
G.26  RACEWAY SIMEAING . .ttiieitiiieeitiie ettt e ettt e e et e e ettt e e s abbe e e e s bee e e e aabe e e e s aabe e e e sttt eeeaabbeeeeaabeeeesabbeeeeabneeeens G-16
G.27  RACEWAY SIMEANING . .eteiieitiiieeitiiee ettt e ettt e e st et e e e aa bt e e s abbe e e e s ket e e e aabe e e e e aabeeeeabbeeeeaabbeeeeaabeeeesabbeeeesbneeeens G-16
G.28  RACEWAY SIMEAING .. .teiieitiiieeitiie ettt ee ettt et et e e e sttt e e s abbe e e e st et e e e aa ke et e e ahbe e e e sttt eeeaabbeeeeasbeeeesabbeeeeabneeeens G-17
G.29  ROIIEI SIMEAIING -eeteeitiiiie ittt ettt e ettt e e ek b et e e st et e e e aa b et e e ek b et e e aab b e e e e aabe e e e s abbeeeesbreeeeanbneeenns G-17
LCTRC O B [ o[ =T g T oo B @2 g 1] o] o111 [« I PP PP PP PTPPPO 18
G.31  INNEI RING FrACTUIE ...eeiiiitiiii ittt ettt ettt ettt e et e e e ah b et e e et b e e e e aabb e e e e anbe e e e s abbeeeesbneeeens G-19
LCTC A | o[ Y= o el Yo [ o = Tt (UL =TT TP UPPT G-19
G.33  OULEI RING FFACTUI®. .. .ueiiiiii ittt e ettt e e e s e s bbb et e e e e e e s abbbbe e e e e e e e ansbeseeeaeeaannbnnnees G-20
G.34  OULEr RING CraCKiNg ... e ettt e e e e et e e e e e e s bbb e e e e e e e e e snnbe e e e e e e e e e annnneees G-21
LCTC LT = Lo | 1= G @ = Tod {1 Yo [ SR G-21
LT T @ 10} (=Y gl =T [o B O - Tod ] o Yo [ SRR G-22
LT A @ 10} (=Y gl =31 [o B O - Tod ] o Yo [ SRR G-22
CTRCT S B o= (o VT 1Y O - Tod 14| Yo [ PSPPI G-23
LCTC e I | o Y=Y o =4 Yo O =T q 1 o SR G-23
L0 o I | o Y=Y g = Yo O =T Q1 o SR G-24
L R o Lo ] | 1=T g @1 - Tox (] o [o [ TP PP PP PPPRPPPPPRTN G-24
R O o [l o = To] U PO PP PPRPPR PO G-25
LR R OF=To [l o = To] U OO PP TP PP RPP T PTPP G-26
R  OF - o [ o = To] U | € =TT PT PP PP PTPPPPPPP G-26
O R OF- o [ o = To] 11 ] =TT PPPPPPPPPPPPN G-27
R LR OF= o [l B = {01 1= U (o] o PSPPI G-27
Ty A OF= Vo 1R B =) (0] 11 = 1110 ] o FO PO SRORPRIN G-28
T N OF= Vo 1R B =) (o] 11 = 1110 ] o FO SRR RRSTPRIN G-28
O I OF- Vo [T (=] o] o T=To BV =T SR G-29
G.50  RACEWAY FrOSTINT ..ciiuiiiiiitiiie ittt ettt ettt e st et e e e ea b et e e s ek bt e e e aabb e e e e sabe e e e s anbeeeeebbeeeeanbneeeens G-30
G.51  OULET RING DENTS ...iiiiieitiiee ittt ettt e et e e ettt e e s be e e e e sabe e e e s abbe e e e sabbeeeesanneeesssses et esos e s tia G-3

i Décuments

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

CT oY A o[ =T o ] Yo [ B 1T o1 £ TP PPTPP T G-31

LCTo3C B = o1 1T gl B =T o | £SO PSRRI G-31
LY A @ 10} (=Y gl =1 (o N 1 € PSSP G-32
G55 Bl PILS oottt b et e R bt bt e e b e e R et ea bt e ab e e be e nar e e sreeennes G-33
G.56  INNEI RING WEAK ...eeiiiiiii ettt ettt ettt et e e sttt e e sttt e e aat et e e e sste e e e ettt e e e anbbeeeesnteeeeeasbeeeeasbeeeeanraeeenns G-34
LTy A O T} (=Y gl T o VA== LSS G-34
LCToY T | Y=Y o = Yo T T =] 8 1 o PSR G-35
LTS I Lo T =T = | PP PRSI G-35
G.60  INNEI RING FrEHING «oveiiiiiiiiie ittt ettt e e s sh bt e e st b e e e e sabe e e e s sabe e e e s abbeeeeanbneeeens G-36
G.B1  INNEI RING FrEHING coueeiiiiiiiie ettt e e sh bt e e st b e e e e sabe e e e s sabe e e e s abbeeeesbneeeens G-37
G.B62  OULEr RING FrettiNg ... eeeiiiiiiiiiiiiiee ittt ettt e e st e e e ek bt e e st b e e e e sabe e e e e anbe e e e e abbeeeeabneeeeas G-37
G.63  Inner RiNG FalSe BriNEIIING ....oc.ueiiiiiiiieiiiiiee ettt e ettt e et e e e sbe e e e e snneeeeaas G-38
G.64 Outer RiNG FalSe BriNelliNg ....c.ueeiiiiiiiiiiiiee ettt e et e e e b e e s snreee e G-39
G.65 Outer RiNg FalSe BrinelliNg .......ueeeiiiii ettt e e e e e e e e G-39
G.66  ROIlEr FAISE BriN@IIING ...oooii ittt e e e e sttt e e e e e e sabb e e e e e e e e e nnnneees G-40
C oA o[ Y= g T Yo T O =TT o F TP G-41
LT I @ 10} (= gl =T [o RO =T=] o SR G-41
LCT e I | Y= o =T Yo IR Y= AU [ - PSR G-42
G.70  ROIBI SEIZUTIE ..ttt ettt h e s st e s b e e e e b et e s h et e s st e e e b e e e sR b e e eab e e eabe e e nbneesnre e aneeennes G-43
LT 4 R | o Y= g = Yo RS- AU [ - S G-43
LT 7 O T ) (=Y gl T [o 1= 1 U1 = PSR G-44
LT T O Vo 1= T =T 1. U | = S G-44
G.74  Inner RiNG EIECIIICAl COMTOSION ..iiiiuiiiiiiiiiie ittt ettt sttt ettt e st e e e sab e e e s bb e e e e sabaeeessnbeeeeaas G-45
LT AT = o1 1= ol = Y= Tox f o1 I @ ] o o 1= T ¥ o 1SR G-45
G.76  Inner RiNG EIECIIICAl COIMOSION ..iiiiuiiiiiiiiiie ittt ettt et bt e et e e e st e e s ebbe e e e abbeee e anbneeeeas G-46
T A = TV |l =TTl A g o= 1 o] o 1] o] o F TSP G-46
LT T O T} (=Y gl =T [o = U= SR G-47
T4 I O 1) (=Y gl =T o = U= SR G-48
LR | Y=Y g = o (U 13 PSR G-48
LR R o =T g o (U] PP PPRO G-49
G.82 Inner RiNG MOUNTING FIAWS ....uiiiiiiiiee ettt e et e e et e e sabe e e e s sabeeeeans G-50
G.83  Outer RiNG MOUNTING FIAWS ... ...iiiiiiiiii ettt ettt ettt e e st e e e abe e e e sabe e e e s sabeeeeans G-50
G.84  ROIIEr MOUNTING FIAWS ...ttt e e bt e e sttt e e s sabe e e e s aabeeeesbbeeeeans G-51
G.85  INNEr RiNG DiSCOIOTATION ...eiiiitiiiei ittt ettt ettt e st e e e sh e e e e skt e e e e anbe e e e e sabeeeesanneeeeans G-51
G.86  INNEr RiNG DiSCOIOTATION . .eiiiitiiie ittt et e e e sh et e e skt e e e e sabe e e e s sabeeeesanneeeeans G-52
H.1 e =T o T= To IV T =14 Yo ] o L PP UR ST PRTPT H-7
1.1 Thrust SH0e SUITACE ADTASION .......eeiii e e e s -1
1.2 Concentric SCOriNG Of TRIUSE PA .......oeiiiiiiiii e e e e e e s e e e e e e e e e -2
1.3 S YoTo] g1 aTo o)l - To EU TP PP PP PUPPTPURTTN [-2
1.4 L IO Ko =T D= Uy = Vo = OSSPSR -3
1.5 LT O Ko =T D= 1y - Vo = SRS -3
1.6 LI T=T R L= = 1 (o] g T= 1 o Lo RSP -4
1.7 Overheating, Oil Additives Plated OUL ........occuiiiiiie e s s e e e e srrer e e e e e s s snnraeeeaeeeennns I-5
1.8 Overheating and Fatigue @t JOINT .......uiiiiiiii e e e s e e e e s s st e e e e e e s ssnnnnaneeeeeeeanns I-5
1.9 Cracking of Pad due to Operation at Excessively High Temperatures .........cccccccevvviiieeeee e ecciiieeenenn, I-6
1.10 Cracking and Displacement of Pad due to Overheating Under Steady ConditionS.........c.cccceeeenee. 1-6
.11 Thermal Ratcheting due to Thermal Cycling Through Excessive Temperature Range in Service ..I-7
1.12 Stray Shaft Currents/Electrical Pitting (FrOSTING) ...ocuveiiiiiiieiiiii e 1-8
1.13 Fine Hemispherical Pitting and Scoring Of BEaring ... 1-9
1.14 Stray Shaft Currents/Electrical Pitting (Frosting) Journal Bearing........cccccovcvveeiiiiiiiiie e, 1-10
1.15 Edge Load Pivoted Shoe Showing Babbitt Mechanical Fatigue ............cccoviiiiiiiiii e, -11
1.16 Edge Load Journal Shell with Babbitt Mechanical Fatigue ..........ccccoevviiiiiiiiiie e I-12
.17 Babbitt Fatigue in @ Thin TRIUST PIAte...........ueiiiii e 1-13
1.18 Babbitt FAtiQUE CrackiNg ......oco ittt ettt e st bt e e s bb e e e aaba e e e s sabeeeesabreeeeans I-14
1.19 Babbitt FAtiQUE CrackiNg ......oco ittt ettt e ettt e e st e e s st e e e e s aabeeeesnbreeaeans I-15
1.20 Thrust Shoe Cavitation Damage in Babbitt FACE .......c.oooiiiiiiiiii e gt s s e I-1
i Docliments

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

.21 Thrust Shoe Cavitation Toward OUtSIAE DIAMELET .......uuiiiiei e e e e e eaes -17

.22 Cavitation Damage 0N OD Of COlAr........iiiiii e e e e ee s 1-18
1.23 Modification of Groove to Limit or Reduce Cavitation Damage.......cccccoevcuvriiireeeeiiiiniieeee e sivneeeens 1-19
.24 Bearing Wiped due to aBarreled JOUIMAl.........ooiiiiiiiiiiiiiee e saee e nnaaeee s 1-20
.25 Uneven Wear of Bearing due to MiSaligNmMent.......c..uiiiiiiiiiiiiiiie et e e seeee e saeeee s I-21
1.26 Bearing with Formation of “Black SCab” ... e er e e e 1-22
1.27 13 % Cr Journal Running in Bearing Shown in Figure 1.24 Showing Severe “Machining” Damagel-23
1.28 “Black Scab”—Wire Wooling—Formation on Thrust Pad .........c.ccccciieeeiiii i I-24
K.1 Single-suction Impeller Straight Cut Vanes (Vanes and Shrouds Same Diameter)............cccceeeneee. K-1
K.2 Single-suction Impeller Straight Cut Vanes (Vanes and Shrouds Different Diameters).................. K-1
K.3 Single-suction Impeller Angle (Oblique) Cut Vanes (Vanes and Shrouds Different Diameters) ....K-2
K.4 Double-suction Impeller Straight Cut Vanes (Vanes and Shrouds Same Diameters)............c......... K-2
K.5 Double-suction Impeller Angle (Oblique) Cut Vanes (Vanes and Shrouds Different Diameters)...K-3
K.6 MiXEd FIOW IMPEIIET ... .ttt e e e e e ettt e e e e e e s e abb bt e e e e e e e aannbbbeeeaaeeaaannes K-3
K.7 V2= Lo L= T oI T4 L o RSP PPRTRP R K-4
K.8 Shroud t0 Blade Fillet DIESSING ....coiueiiiiiiie ettt ettt et e e e e e b e b e e e e e e e e e sannbeaeeaeeas K-4
L.1 THEIMAl SPray PrOCESSES ...uuiiiiiiiie e i ittt e e e s e ettt e e e e e et e et e e e s e s et e e eeeeeessataaaeeeaeesasstateeeeaeseansnrraneeeeans L-4
N.1 Nonmetallic Component Thermal Growth AHOWANCE .......cccooiiiiiiiiiiie e N-2
N.2 Typical Nonmetallic Wear Ring installed in a Metallic HOlder ........cccooveeieiiiiiiiii e, N-3
N.3 [ [0 ] Lo F= T o == AT o OSSR N-4
N.4 [ Taal o1 [T} O = T 4 =T OSSR N-4
N.5 Example of Chamfers and Leading EAQE .......uuuviieiiiiiiiiiece e ee e e e e e e e ee e e e e e N-5
N.6 EXAMPIE OF FACE SCIEW ...ttt e bt e e st bt e e e sa b bt e e s aabe e e e sabbeeeesnbneeeens N-6
N.7 Example of Radial Pin INSTAIlAtiON .......cooiiiiiiie et N-6
N.8 Example of Radial Pin INSTAIlAtiON .......cooiiiiiiiie et e N-7
0.1 Dynamic RaAdial SEAI GrOOVES......ccoiuiiiiiiiiii ittt e et e e e st e e e e st e e e s aab e e e s anreeeeans 0-2
0.2 SEALIC SEAI GIOOVE .. eiiiiii ittt ettt e e e e e e ettt et ee e e s e aa e bbe et eeeeesaabebeeeeaeeeaannbbeeeeeeeesaannsbeneaaaeeas 0-2
0.3 L R 1o T 1T =T K=Y o o = SRS 0-4
04 (70T 0] o1 =TT Lo 0 0= S 0-6
0.5 G U= o] o PP PRPOPPRP O-7
0.6 N1 ] o111 g o PP UUP PP OPPPPOE o-7
0.7 TeRy =1 o UA T oY gl =T g =T = T PP RP 0-8
0.8 ST T E= Ul D= 11 = Lo [T PRSP PTPRPTOPP 0-9
0.9 [ (ST L D= Ty g =T TP PO P PSPPI 0-10
O.10 Chemical DEGIat@alioNn ........ccoiiiiie ittt ettt et e e e st e e s abb et e e abee e e e sabb e e e s asbeeeesabreeeeanbneeeeans 0-12
O.11  POIYMEIIZALION 1.ttt ettt e et e e e s h bt e e ek bt e e e et e e e e e aa b et e e e et be e e e sbbe e e e sabneeeeannneeeaans 0-14
0.12 Rapid Gas DecOmMPresSSioN DamMage. ... ....uuiiii ittt e e e e e e b e e e e e s e aanneees O-16
(O 20 IS I S =Yoo l € T- LR BT Todo ] 0 0] o] €271 (0] o PO TR PP UPPT T O-16
0.14 Nucleation Site and FatigUe LINES ...ttt a e b e e e e e 0-17
(O T I T o oY= @ V=T o || PRI RTPRP 0-18
P.1 OH1, OH2, OH3, OH4, and OH5 OH-style Pumps—Balance Flowchart ...........cccccovciieeiec e, P-1
P.2 BB1, BB2, BB3, and BB5 Volute-style Pumps with Interference

or Clearance Fit Impeller(s)—Balance FIOWChAIT .........cooiiiiiiiiii e pP-2
P.3 BB1, BB2, BB3, BB4, and BB5 Diffuser-style Pumps with Interference

Fit Impeller(s)—BalanCe FIOWCRHAIT ........cooi i e e s e e e e s s s raneeeaeeeanns P-3
P.4 BB1, BB2, BB3, BB4, and BB5 Diffuser-style Pumps with

Clearance Fit Impeller(s)—Balance FIOWCRHAIt ..........c..ooiiiiiiiiii e P-4
Q.1 Residual UnbalanCe WOTKSNEEL .....ccuiiiiiiiieiiiee ettt e e e et e e e e s s et e e e e e e s e e nnneees Q-4
Q.2 Sample Residual Unbalance Worksheet for Left Plane (MetriC) .......ccuuveiiiiiiiiiiiiiiiiieeeieeeee e Q-5
Q.3 Sample Residual Unbalance Worksheet for Right Plane (USC)........ccuueiiiiiiiiiiiieiiieeeee e Q-6
R.1  Piping Plan 01 Seal Chamber DetailS...... .ot e e e e e e as R-7
R.2  Piping Plan 02 Seal Chamber DELAIlS.........uiiiuiiieiiiii ettt et e e e nnaee e e enees R-7
R.3  Piping Plan 03 Seal Chamber DELaAIlS........uuii ittt e e e nnaee e e e R-8
R.4  Piping Plan 11 Seal Chamber DELAIlS........uiiii it e e r e e e e e e anaaeeeeas R-9
R.5 Piping Plan 12 Seal Chamber DELailS..... ..ot e e e e e e e e s sananeee s R-9
R.6  Piping Plan 13 Seal ChambBer DetailS.........cooiiiiiiiiieiiee et gt s R-1

i Doc¢liients

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

R.7  Piping Plan 14 Seal Chamber DetaAilS.......ccuui it ee s R-10

R.8  Piping Plan 21 Seal Chamber DEtailS.......ccui it R-11
R.9  Piping Plan 22 Seal ChambBer DEtailS.........coiuiiiiiiiiie ettt e R-12
R.10 Piping Plan 23 Seal Chamber DEtailS.........cooiiiiiiiiie ettt et e e R-12
R.11 Piping Plan 31 Seal Chamber DetailS.........coouiiiiiiiiieiiie ettt R-13
R.12 Piping Plan 32 Seal Chamber DELaAIIS.......ccicci it e e et e e e e e e snrnaeeeee s R-13
R.13 Piping Plan 41 Seal Chamber DELaAIIS.......cuiciiiiiiiiiiie et e e s e e e e e e e snrnaeeeee s R-14
R.14 Piping Plan 51 Seal Chamber DELAIIS. ......cciciiiiiiiiiie e e e e s e e e e s snraareeae s R-15
R.15 Piping Plan 52 Seal Chamber DetailS.........coouiii it R-16
R.16 Piping Plan 53A and 53B Seal Chamber DetailS .........cccccoiiiiiiiiiiiiiie e R-18
R.17 Piping Plan 53C Seal Chamber DEAIIS .........uuiiiiiiiiieiiiie ettt R-19
R.18 Piping Plan 54 Seal Chamber DetailS..........ocuiii i R-20
R.19 Piping Plan 55 Seal Chamber DetailS...........cuiii it R-22
R.20 Piping Plans 61 and 62 Seal Chamber Details ... R-22
R.21 Piping Plan 65A Seal Chamber DELAIIS ........ooi it eaas R-23
R.22 Piping Plan 65B Seal Chamber DELAIlS ........coo it R-24
R.23 Piping Plan 66A Seal Chamber DetailS ..........cociiiiiiii it e e e e e e e snrraee e R-24
R.24 Piping Plan 66B Seal Chamber DetailS ..........cccuviiiiiii e e e e e e e s snrraee e R-25
R.25 Piping Plan 71 Seal Chamber DELAIIS. ........ccoiiiiiiii e et e e e e s raee e e e e R-26
R.26 Piping Plan 72 Seal Chamber DELAIIS. ........coiiuiiiiiie e e et e e e e e reeeeeee s R-28
R.27 Piping Plan 74 Seal Chamber DELAIIS........c.ooic it e e e e e e e e nnnreeeeaee s R-29
R.28 Piping Plan 75 Seal Chamber DELAIl..........coiiiiiiiiiie e e e e e e et e e e s ee e e e e s R-31
R.29 Piping Plan 76 Seal Chamber DetailS..........cuvii ittt R-32
S.1  General Bolting Sequences for Circular and Non-circular Patterns ..........ccccoocoiiee e S-2
S.2  Typical Bolting Sequence for AXial SPIHt PUMP oo S-2
T.1  Fully Crowned Stepped Key for FIy CUt KEYWAY ........uiiiiiiiiiiiiiiiie ettt T-2
T.2 Keyway Filled with Half Key fOr BalANCING .......c.ueeiiiiiiieiiiiiieiiiiee et T-3
I T T o o T o =T g A=)V T4 1] = UL = Lo o PSP T-4
I T [ o ¥ o o] o =Tl 5= VA 1 153 = UL =4 1 o PR T-4
T.4  Top of Key t0 Shaft DIMENSION.....uuiiiiie i e e e e e e e e s s e r e e e e s anntnreeeeeeeennnnnnees T-5
T.5  KeyWay BOre DIMENSION «.oouiiiii ittt ettt e e e ettt e e e sb bt e e e sk bt e e e aabe e e e e sabeeeeeabbeeeesbneeeeaas T-5
T.6  Cross Section of Coupling Hub and Shaft ASSEMDBIY .........ooiiiiiiii e T-6
T.78  Proper KEY LENGUN ..ottt e e et e e e e s bb e e e e st e e e e s sbeeee e T-6
T.7DL IMProPer KEY LENGLN ..ottt e et e e et e e e e sa b et e e s abb e e e e sbbreeeaabeeeeans T-6
T.7D2 IMProPer KEY LENGLN ..ottt et e e et e e e e sk b et e e s abb e e e e sbnee e s sabeeeenans T-7
T.8a Acceptable Key for FIY-CUt KEYWAY ......ccoiiiiiiiiiii ittt et e et e e snneee e T-7
T.8DL IMPropPer KEY LENGLN ...ttt e e e e e et e e e e e e s bbb be e e e e e e e s anbe e e e e e e e e snnnnneeas T-7
T.8D2 IMProper KEY LENGLN . ...ttt e e e s e e ettt e e e e e s b bbb e e e e e e s e abnbe e e e e e e e e snnanneeas T-8
T.9  KEY SITHING 1N KBYWAY ...eeiiiiiiiieitiiie ittt et e skt e e s b e e e s n e e e e e sa bt e e s b e et e e s re e e e s saneeeesanreeeenans T-9
T.10a Proper Key to Keyway COrNer RAIUS ......ccceoiiiiiiiieiieesiee et T-9
T.10b Improper Key to Keyway COrner RAGIUS ........cueiiiiieiiieiiie ettt T-9
Tables
1 LCT=T Y= T I @o T g oo 1= o) £ SRS 41
2 General CompoNeNntS REPAITEU. .......cuiiiiie it ree s ee e ee e e e e et e e st e e sree e saeeesseeesseeesneeesneeesnseesnnes 41
3 INAICAtioN ACCEPTANCE CIITEITA. . iitiiiiitiiiee ittt bbb b et et e e b e e b e e b e enbeenneennas 48
4 MaXIMUM GAUSS LEVEIS ...ttt ettt et sa e e s s e e s ate e snte e snseeenseeebeeenneeenneeenneeas 48
5 Materials Inspection Standards for Pressure CasingsS .......ccocveiiriiiiiniiniesie et 49
6 Hydraulic Performance TeSHING MAaLIIX .......coouiiiiiiiiiiiiii ettt st e st e s e e enee s 122
7 Number of Wear RiNG TACK WEIAS ...ttt esne e 128
8 Number of Wear RiING SCrEW OF PINS ... ..ottt ettt e saee e sabe e smbeeebeeebeeeneeeneas 128
9 Number of Radial Screws for RiNg REIENTION .......cooiiiiiiie e 131
10 NUMDBDEE OF PAA WIS ...t bbb bbb bt s e s e bbb nn e e e 140
11 [ 120 [0 RS] = L Lo =153 11 o FO OO PR URTOTPR 149
D.1 EQUIVAIENT HAINONESS .....eieciie ettt e et e et e et e et e e s aee e s ate e snte e s ateeenteeanneeennaeenneeenneeeaneeennees D-10
v Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

G.1 [ Eo LT g Lo I Y (o] 81 4= LT o o (USSR G-2

G.2 el To T To I [ o) o] o 4 =14 To ] o DU USSR G-8
G.3 SYoTo ] g1 aTo T [0 (o] o 12 =14 To ] o IS G-10
G4 SMEANNG INFOIMALION ....eiiiiiiee ettt ettt be e be et s s besseesseesneesseesseesseenseenreenes G-14
G.5 Fracture INFOIMALION . ...ooi ettt e et e st e sae e s beesaeesbeesbeeneeenteenseenteeneeaneas G-18
G.6 (O = Tod I [0} o] 1 4= L ] o SRS G-20
G.7 (O To LB F-Taa = To TN o} 10 o 0= 11T ] o S G-25
G.8 (D= oY T 0T 4= 4 o o RS S G-29
G.9 PIttiNG INTOIMIBLION ..ottt bt bbbt e s bt e bt e bt et e et e e nb e e st e snbesebesaeesneas G-32
L O VY=o T gl [ o] o g - A T SR G-33
G.11  Fretting INTOIMALION ......oiiiieicee et bt bbbt b e b e e b e e bt e bt e bt e bt saneannennnennns G-36
G.12  False Brinelling INFOrMALION .....c.oiiiiiiieiie et b e b e b et e bt nne e G-38
G.13  CreeP INTOIMALION ....eoieeiiice et e bbb e b e e bt e bt e bt e bt e bt e ab e e aneeanesanennnenneenneas G-40
(T ST T AU [ g [ (o] ¢ =14 o] o AU RTUPRTSPR G-42
G.15 Electrical CorroSion INFOrMEAatION ......ooiiii ittt st e b e sne e s beeeneeens G-44
G.16  Rust and CorroSion INFOFMALION ........ooiiiiiie ettt st e b e s b e e saneesbeesbeeens G-47
G.17  Mounting FIaws INfOrMatioN ......cii it e e st e e s ae e e s st e e saeeesseeesaneesnneesareeans G-49
L0 I BT oto] Lol = 14 Te T TN o] {01 0 = 1A To L o ISP G-51
(TS B B T Vo T [0 1= £ (o @4 o - T (R RSRSPS G-53
H.1 AT ToF=To IRV = T = 1A o] 1= SOOI H-9
H.2 I 2= (o2 [l 1= T L 4 = o] H-10
J.1 Material Combinations—Galling RESISTANCE .....cuceiiieiiieiie et e e e J-1
L.1 Coatings and OVerlayS—TYPICaAl USES .....cciiiiiiiiiiieeie ettt sttt I-7
L.2 Thermal Spray Coating Recommended Minimum/Maximum Thickness Chart .........cccccoeviiiniennene -8
0.1 O g1 o S o [ULoT . TR 0-3
Q.1 Trial Weight Multiplier vs Maximum Continuous Speed (NMC).....cccecciiiiieerii et Q-2
R.1 Dual Seal Pressure Assembly Leak Test SEQUENCE SUMMATY ......cccveevueeeiueeeieeeieeeseeesreesneesreeseeesnnes R-6
R.2 Piping Plan 01 Connections for Pressure Assembly Leak TeSt.......cccoovvieiiienienie i R-7
R.3 Piping Plan 02 Connections for Pressure Assembly Leak TeSt......ccccocveiieeiieeieee s R-8
R.4 Piping Plan 03 Connections for Pressure Assembly Leak TeSt.......ccccvevieiiiieenie e R-8
R.5 Piping Plan 11 Connections for Pressure Assembly Leak TeSt.......cccoiiiiiieiienienieseeseee e R-9
R.6 Piping Plan 12 Connections for Pressure Assembly Leak TeSt.......cccoiviirieiieninieeneereee e R-9
R.7 Piping Plan 13 Connections for Pressure Assembly Leak TeSt.......cccviviiriiniinieneeseeseee e R-10
R.8 Piping Plan 14 Connections for Pressure Assembly Leak TeSt.......cccoiiiiiinienieneeseeseeseee e R-11
R.9 Piping Plan 21 Connections for Pressure Assembly Leak TeSt.......cccoiviririinieniesee e R-11
R.10  Piping Plan 22 Connections for Pressure ASsembly Leak TeSt........ccvieiiiiiienienieneeeeeee s R-12
R.11  Piping Plan 23 Connections for Pressure Assembly Leak TeSt.......ccccoiiiiiiiiiiiin e R-12
R.12  Piping Plan 31 Connections for Pressure Assembly Leak TeSt.......ccccoiiiniieiiie e R-13
R.13  Piping Plan 32 Connections for Pressure Assembly Leak TeSt.......ccccooiiiiiiiiiiie e R-14
R.14  Piping Plan 41 Connections for Pressure Assembly Leak TeSt.......ccccociviiiiiiiieiiie s R-14
R.15 Piping Plan 51 Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being Tested) .......coovveviieriieiiiee e R-15
R.16  Piping Plan 52 Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being TeSted) .....cccovvveveieriiriiee i R-16
R.17  Piping Plan 52 Connections for Outer Seal Pressure Assembly Leak Test

(Pump and Inner Seal Still PreSSUMZE) ..o R-17
R.18 Piping Plan 53A and 53B Connections for Inner and Outer Seal Pressure Assembly Leak Test..... R-18
R.19 Piping Plan 53A and 53B Connections for Pressure Assembly Leak Test ......cccccviiiiiiniiiiiecieens R-18
R.20  Piping Plan 53C Connections for Inner and Outer Seal Pressure Assembly Leak Test...........c.c....... R-19
R.21  Piping Plan 53C Connections for Pressure Assembly Leak TeSt........cccviriiinininniesee e R-19
R.22  Piping Plan 54 Connections for Inner and Outer Seal Pressure Assembly Leak Test .........cccceeeuene R-20
R.23  Piping Plan 54 Connections for Pressure Assembly Leak TeSt........ccciiiiiiiiiiin e R-21
R.24  Piping Plan 55 Connections Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being TeSted) .....c.covuveiiieviee i esee e R-22
R.25 Piping Plan 55 Connections for the Outer Seal Pressure Assembly Leak Test

xv Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

(Pump and Inner Seal Still PreSSUMNZEA) ......ooiiiiieieeeeee et saee e saee s R-22
R.26  Piping Plans 61 and 62 Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being TeSted) .....cccccvvveriiiieiienie e R-23
R.27  Piping Plan 65A Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being TeSted) ......ccccvevveieiienieiienee e R-23
R.28 Piping Plan 65B Connections for Pressure Assembly Leak

(Outer Seal Is Open to Atmosphere and Is Not Being Tested)....c.cccovevieevieciie e R-24

R.29  Piping Plan 66A Connections for Pressure Assembly Leak Test (Outer Seal Is Not Being Tested) R-25
R.30 Piping Plan 66B Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being TeSted) ......cocvvevieeiieerieesee e R-25
R.31 Piping Plan 71 Connections for the Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and IS Not Being TeSted) ......ccccoveiieiiiienienie e R-27
R.32  Piping Plan 71 Connections for Outer Seal Pressure Assembly Leak Test

(Pump and Inner Seal Still PreSSUNZEa) ......oooueiiiiiie ettt R-27
R.33  Piping Plan 72 Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being TeSted) ......coiuiiiiieiiiiniieee e R-28
R.34  Piping Plan 72 Connections for Outer Seal Pressure Assembly Leak Test

(Pump and Inner Seal Still PreSSUNZEa) ......cciciiiiiiiiie ettt ee e sttt be e te e st e e eneesnaesnneas R-28
R.35 Piping Plan 74 Connections for Inner and Outer Seal Pressure Assembly Leak Test ...........ccceevene R-30
R.36  Piping Plan 74 Connections for Pressure Assembly Leak Test

(Pump and Inner Seal Still PreSSUIZEa) ......cciiiiceiiei e se s se e see e ste e e e sae et eeneeeneeenneas R-30
R.37 Piping Plan 75 Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and Is Not Being TeSted) ......covvveiieeiieriiirnrie e R-31
R.38 Plan 75 Connections for Outer Seal Pressure Assembly Leak Test

(Pump and Inner Seal Are NOt PreSSUFMZEA) ......oiiiiieiiiieee et R-31
R.39 Piping Plan 76 Connections for Pressure Assembly Leak Test

(Outer Seal Is Open to Atmosphere and IS Not Being Tested) ... R-32
R.40 Piping Plan 76 Connections for Outer Seal Pressure Assembly Leak Test

(Pump and Inner Seal Are NOt PreSSUFZEA) .....ooouiiiiiiiieeiee et R-33
S.1 Coarse-thread Series, UNC and UNRC ...ttt see e S-5
S.2 4-Thread Series, 4-UN and 4-UNR..........ccco it sttt ettt eesneesseesneessee e S-6
S.3 6-Thread Series, 6-UN and B-UNR..........ccooii ittt sttt see e e seeeseee e S-7
SA4 8-Thread Series, 8-UN and 8-UNR...........coiiiiiiiiieiieie et sttt ettt st saeesree e S-8
S5 12-Thread Series, 12-UN and L12-UNR ...t ee e e e e e e erbare e e e e e s s et beee e s e e e s ssaneeeeeeas S-9
S.6 16-Thread Series, 16-UN and L16-UNR .......ccooueiiiiiiiiiieii et ee e e s e et aee e e e e e s s e abbaee e s e s e s ssanereeeeas S-10
S.7 20-Thread Series, 20-UN and 20-UNR .......ccccoiiiiiiieiie et ste e ste e saesaesseesseesseesteesteesteesseansesnes S-11
S.8 28-Thread Series, 28-UN and 28-UNR .........cccciiiiiiieiie ettt ssee s st steesteesbeesbeenbeenseenes S-12
S.9 32-Thread Series, 32-UN and 32-UNR ..ottt steesteesbeesbeenbeeneeenes S-13
S. 10  Cap SCreW HEAU MaArKiNQS . ooiieiieieeieeieeie st steesteesteestee st e s teesteeteesteeseeaseesseesbeesbeesbeesbeesbeesbeesbeesseeseensesnsens S-14
T.1 Suggested Keyway Fillet Radius and Key Chamfer.........cccvovieiie e T-8
T.2 KEY SIZE VS SNAft DIAMELET ... eeiieie ettt e ettt e et e et e e s te e e sree e ss e e snbeesnteeanseeeneeenneas T-10
u.l Maximum Flange Face IMPErfECHIONS ....ooii e e e et e et e e srae e nnee s U-1
W.1 [ 1 £ OSSR PRSPPI W-4
W.2 RUNIOULS .ottt e e e e e ettt e e e e s e a bbbt e et e e e s s e aa b bbb e e e e e e e nsbbeeeeeeeeassbebeeaeeesannbbneeaaennan W-5
W.3 T o 0= 4 o o ST SPR W-6
Ww.4 Surface Finish Pressure BoUNdary SUIMACES.......coii it W-7
W.5 SUITACE FINISN FLANGES .....eiiiieieee ettt b ettt a bbb et rbe e sbe e be e b e e beeneeneene s W-8
W.6 Surface Finish Coupling HUBDS ..o e W-8
W.7 Surface Finish, Mounting Surfaces and Shims ..o W-9
w.8 SUrface FiNISH SNAft ATBAS ...ttt ettt e bt sa e e saee e saee e saneesans W-9
W.9 Surface FiNiSh COMPONENTS ... ..ottt et e bt e e b et e e b et e saee e sebe e sateesnneesnns W-10
W.10 Surface Finish Instrumentation MouNting SUIMACES .......cccvi e eiii et W-10
W.11 Surface Finish Balancing Mandrels SUIMTACES ........cccii it ae e srae e W-10
W.12  Surface FiNish Mating SUITACES .......cueiiiii e s e s e s e e s te e s e e sbe e s be e e reeenreeennee s W-11
W.13 Contact Percentage for Split LiN€ SUIMTACES ......cccveiieiiie et e e s W-11
W.14  Spiral Wound Gasket COMPIESSION ...cccuuiiiieeeeeieeesteeesteeesteeesteeesnteesaeesaeesnseesseesnseesnsessnss JPgs st sate 1o ns sassi s W-11

i Docuitients

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

W.15 Seal and SEal CHAMDET FIS ......uuuuiiiiiiiiiiiiiieieei ettt ettt ettt et e et 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 e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeaaaans W-15

W.16 Seal and Seal ChambBDer RUNOULS ........ooiiiiii ittt st sabe e s be e s be e s beeenbeeenee s W-16
LAY 2% A A @ T1 =V T I TH g Yo T=T gl = g Yo [N W-19
W.18 Oil and Flinger RiNG INFOIMALION.......cciiiiiee et snee e sreesnee e W-20
W.19 OH1 and OH2 Part NUMDBEr DESCIIPLIONS ...ccviiiiiieiie ittt ettt st steesbeesbe e sbe e sbeente e enes W-23
W.20 Stationary COMPONENT FItS....cuiiiiiiiie i se et s e s e e s e e s e e et e e e s te e e sraeessteesnseessneesnneesnaeennnes W-32
W.21  OHL QN0 OHZ RUNOULS ....coviiiiiiiieeie sttt r e ne e e nn e sr s he e e e nesnesbeese e e e nnennesresnnenenn s W-35
W.22  OH1 @nd OH2Z INFOIME@LION ...c.ueiiiieie ittt r e nr e e eenn e snesn e e e e nenrenrs W-36
W.23  OH1 and OH2 Shaft INfOrMation ........coociiiiiiece e snee e s e e s aeesnneesnneas W-36
W.24 OH1 and OH2 Shaft Runouts (Phase-referenced) ... e W-37
W.25 OH1 and OH2 Shaft to COMPONENT FItS ......oiiuiiiiiiiiiii e s s W-38
W.26 OH1 and OH2 Impeller INTOrMALION .......c.ooiiiiiiiii e W-39
W.27  OH1 and OH2 IMPEller RUNOULS .......ooiiiiiiiiii ettt bbb e nne e W-40
W.28 OH1 and OH2 Component Bore Taper (for Straight Fit BOresS) .....cccooiiiiiiiiiiiieeeeeee e W-40
W.29  OH3 Part NUMDEr DESCIIPLIONS .. ..ciiiii ittt ettt sttt et e sb e e e rbe e e sae e e s aeeesnneesaneesaneas W-43
W.30 OHS3 Stationary COMPONENT FItS ...coiuiiiiiiiiiiiie ettt ettt sbe e e sae e e sae e e s aeeesaneesaneesaneas W-53
W.3L  OHSB RUNOULS ..eiitiiiieiiite ittt sb et b e b e e s b e Rt e bt e se e s e e e eb e e R e e Re e et AR e eb e e b e e nesEenResheennennennenneeneas W-55
W.32  OHSB INFOTMEALION .ttt e e bbbt e e e s bt e bt b e e e s bt eResb e e e e nearesbeeneennennan W-56
W.33  OH3 Shaft INfOIMEALION ..o et r e bbb e e bbb neennennas W-56
W.34 OH3 Shaft RUNouts (Phase-refer@nCed) .......coviiiieiiiie s W-57
W.35 OH3 Shaft to COMPONENT FItS ..iiiiiiicii et e e e et e e e e nneeenseeesreeeanaeesneees W-57
W.36  OHI IMpeller INfOrMation .......cceiiiiicie e e e e e e et eesaeesnteeenteeeteesnreeenreeenraeennenn W-58
W.37  OH3 IMPEIEI RUNOULS ...ttt b e b e b e e bt e bt e bt et e e nbeenbeeneesnneeaes W-59
W.38 OH3 Component Bore Taper (for Straight Fit BOreS).......ccoiieiiiiiiiieiieee e W-60
W.39  Part NUMDEIr DESCIIPLIONS ..veiitieitiiieeie ettt sttt ettt ettt et h e sb e e s b e e s beesb e e sbe e nbeebeenbeenneenne W-62
W.40 OH4 Stationary COMPONENT FitS ......iiiiiiiiiiiieiieiie e b e e b e e bt et b e ne s W-70
WAL OHA RUNOULS ..ottt sttt b b e e bbb e se e Rt e Rt s R e e R e e R e AR e AR e e R e e e e e e e Rt e Reene e e e nbesbeebeennenrennis W-71
W.42 OH4 Pump Shaft to COMPONENT FItS ..ot re e st s st e s te e e re e e nraeesane s W-72
W.43  OHA Impeller INFOrMEatION .....coiiecee e e e e et e et e e st e e saae e snteesnteeaneeennneeennneennes W-73
W.44  OHA IMPEIEI RUNOULS ....oiiiieiiie ettt ettt ste st e st e e st eessaeessteeanteeeteeesteeessaeesseeesnseesnseennneesnneesnnes W-74
W.45 OH4 Component Bore Taper (for Straight Fit BOres)......ccoociiiiiiiiiiiire e W-74
W.46  OHS Part NUMDEr DESCIIPIIONS ....coiiiiiitietiete ettt b bbbt bbbt s saeesaeesaee e W-78
W.47  OHS Stationary COMPONENT FitS .....oiiiiiiiiiiiieiieti ettt ettt st sb e st seeeseeesaee e W-84
W.A8  OHS RUNOULS ...ttt e ettt e e a et e e sttt e e s bt et e s oa ke e e e s b be e e e abe e e e abe e e e eabee e e enbe e e e anbaeeesnbeeeas W-85
W.49  OHS5 Motor Shaft to COMPONENT FIlS ......eiiiiiiiiie it sb e e b e W-86
W.50  OHS IMpPeller INFOIMETION ......ooiiiiiiiiei et e s beenb e e sb e e b e e nbe e W-86
W.51 BB SRt RUNOULS ...oeiiiiiiiiiii ittt esb e b e be e bt e b e e b e e b e re e ne s W-88
W.52 BB ROLON RUNOUES .....oiiiiiiiiii it sir e s b e e s r e nr e nrne s W-89
W.53 BB Impeller to DiffuSer POSITIONING ...coouiiiiiieiieiiie ettt sa bbb e b e s ne e s neesaneas W-89
W.54 NDE—Rolling Element Thrust Radial Bearing Design Part Number Descriptions.......ccccccevceveiveenee wW-91
W.55 NDE—Rolling Element Thrust/Hydrodynamic Radial Bearing Design Part Number Descriptions... W-92
W.56 NDE—TIlt Pad Thrust/Hydrodynamic Radial Bearing Design Part Number Descriptions ................. W-93
W.57 DE—Rolling Element Radial Bearing Design Part Number DesCriptionsS ......cccccccveveeveevieevieeseeeenne W-94
W.58 DE—Hydrodynamic Radial Bearing Design Part Number DescCriptions .......ccccocovvceviveeeneeevee e, W-95
W.59 BB Bearing HOUSING FitS ....oiiiiiiiiiiii e ese et st e st e st et eene e eneeenseeeseeenneeenneeennaeesneees W-100
W.60 BB Bearing HOUSING RUNOULS .....coiiiiiiiieie ettt sttt ettt ettt st st sbe e b e nbe e b e W-103
W.61 BB Bearing Housing Shaft INfOrMation .........cooceoiiiiiiiii e e W-104
W.B2 BB IMPEIET FIlS ..ottt b b e b e e bt e bt ettt e s bt ea b e e ab e e abesanesanesaeeseee e W-108
W.63 BB Interference Fit Impellers Fit t0 Shell..... ..o W-109
W.64 BB Clearance Fit Impellers Fit t0 SNaft.........oooiiii e W-109
W.65 BB IMPEIEI RUNOULS ....oeiiiiieteie ettt b e bt e b e s bt e bt et e e b e aresanesnnesene e W-110
W.66 BB IMpeller INTOIMALION .....ooiiiieeeee e sttt et et e e sre e saeesteesbeesbeesbeesbeesbeesbeeseensenns W-110
W.67 BB1 Part NUMDEr DESCIIPIIONS ...ttt sttt et et e et e e sbe e e sbe e e sane e sabe e sabeesnbeesnnes W-113
LTS T =1 = 5 | ST PR W-114
RTAT 1S I =1 = 00 o o 4 =Y 4 o SR W-115
W.70 Single-stage, Single-cover Part NUumber DeSCrIPLIONS .....cocuiiiiiiiiiiiie e g e s s W-118
i Docuitients

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

W.71  Two Stage Part NUMDEr DESCIIPIIONS .. ..oiiiiiiieieie ettt et sie e sae e sabe e sabe e smbeesbeeeees W-120

L A A =1 = 1 | =SOSR SO PP PRSP W-125
W.73  BB2 INTOIMALION ..ottt bt et bt bt e e e e e bt e e e e e nenbeebeeseenenre e W-126
W.74  BB2 RUNOULES ....ciuiitiitiitiet ettt sttt h ettt b e bt a e e bt e b e b £ e h e e b e R e e b e e he e e e b e eb e eb e e b e e e e sbeebeebe e e e nre e W-127
W.75 Additional Information for TWO-Stage PUMPS ....ccuiiiiiieie ettt sreesreesreesreens W-128
W.76  BB3 Part NUMDEr DESCIIPLIONS ...uvieiiie et e st et et e e et et e e s te e e saae e ss e e snte e snbeesntessnteeenneeenneeennes W-132
KL A =1 = 3 2 £ TP P PSP PP PR W-134
W.78 BB INFOIMALION ...t b e e e bt e e r e r e e e e e s r e e r e e r e e e nre s W-136
W.79  BB4 Part NUMDEr DESCIIPLIONS ..ottt ettt be bbb et et s sae e b nbe e W-139
LAV RSO = T = i S W-142
AT X R = ] = 7 U1 o [0 U | K OO P W-143
W.82 Horizontally Split—Volute-style Inner Casing with Bolted End Covers Part Number Descriptions W-146
W.83 BB5 Volute- or Diffuser-style PUMP FItS ...t e W-149
W.84  BB5 VOIULE-STYIE PUMP FILS ..ttt s e e sabe e st e b e e s beeeees W-149
W.85 BB5 DIiffuSer-Style PUMP FtS ...ttt be e sbe e sae e sane s W-151
W.86  BBS5 INTOIMALION ©.o.tiiiieiiee ettt st h e e bt e sb e e s b e e s bt e bt e bt e bt e ne e anesanesane s W-152
W.87 Hydraulic Forces Push the Wear Ring Off the Parent Part ..........ccccoove e iiee e W-153
W.88 Hydraulic Forces Push the Wear Ring onto the Parent Part ..........ccocoooe s W-154
W.89 Rolling Element Bearing to Bearing Housing Fit (USC)

(Modified H7 is t0 ENSUre ClearanCe Fil) ........ciciiriiee e csee s ste e se st e st e s s s e e ne e nae e W-155
W.90 Rolling Element Bearing to Bearing Housing Fit (SI Units)

(Modified H7 is t0 ENSUre ClearanCe Fil) ........ccicee e e ceeesee s ee e stte s se et e e e s e e s eene e ereeennes W-157
W.91 Rolling Element Bearing Fit 10 SNaft........ccooiiiiii et W-159
W.92 Shaft and Rotor Runout Recommendations (BB-Style PUMPS) ...c.coiiiiiiiiiiiiiice e W-161
W.93 Spiral Wound Gasket GroOVE DIMENSIONS .....cccuiiiiiiiiii ittt sttt sttt ettt sr e s sieesbeesbeesbeesreesree s W-161
W.94 Hydrodynamic Thrust Bearing Clearance (ENd Play) .......ccccveiiiiiiiiii e W-162
W.95 Hydrodynamic Thrust Bearing Collar TRICKNESS .......cciiiiiiiiiiiiiie e W-162
W.96 Seal Chamber to Seal Gland Fit (H7/E7) ...ttt st e e ees W-163
W.97 Internal RUNNING ClIEAIANCES .....ccvie e e cee et e et e ettt s et e e e e s e e sse e e ss e e sseeesnteeanteesnteeanteeenneeenneeannen W-165
W.98 Fixed Throat BUSHING ClEAIANCES .......ccceiieriiiiesiie st ste e se e e s e st e st e e este e e be e e stee e sneeesneeesneeeanseennees W-166
W.99 Floating Carbon Throttle Bushing Diametral ClearanCes ..........ccocvieeieriiniee e W-166
X.1 Inspection of Installed Pump and Removal from Baseplate Checklist ..........c.coccoviiiiiiiinncncees X-2
X.2 Field Inspection (After Pump Has Been Removed from ItS Base) .......ccccceviiiiiiiniinien e X-4
X.3 LTS o [ (=T o - 11 ST T T TP R PR PR PRRPRN X-6
X.4 Shipment of Equipment or Components to or from Repair SNOP ......cccceeviriiniiiiiinieieee e X-7
X.5 Receipt of Pump and Components by RepPair SHOP .....ccooiiiiiiiiiie e X-8
X.6 Disassembly and Cleaning of Pump (in REPAIr SNOP) ..oooviiiiiiiiiiiiieiee et X-9
X7 Shop Inspection of Disassembled Pump, Components, and Casing ........cccceeeerieeeneienieeniee e X-10
X.8 Pump ModifiCatioNs QN REIALES.......coouiiiiie ittt sttt s be e st e e s be e e be e e abeeesbeeeaneeenes X-16
X.9 Repair Processes and New Component Manufacture Checklist ........ccccevveiiiivie v X-20
D O (O I =J0] (o] @ANT=Y=T '] o] VA= U [0 BN == 1= Tq o 1o o [ RSO X-23
DO o o T o I AN E=T =T a1 o] YA o ¥ 0 1 S X-25
X.12  ConfOrmanCe t0 WOTK SCOPE ..ottt ettt ettt b e s b sb e sb e e sbeesbeesbeenbeeteenneens X-37
X.13  Shipment of Equipment or Components to or from Repair SHOP ....cccovvveeeiie e X-38
D S8 To Tod UL 4 =T o1 =1 £ o PSPPSR X-39
X.15 Receipt of Repaired PUMP DY OWNET ...c..ooiuiiiiiieiie ittt ettt ettt sbe e st sbeesbeesbeesbeenreens X-41
X.16  Reinstallation of Pump and Systems in Field ........ccooiiiiii e X-43
X.17  Field INStallation Data FOIM........cei ittt s e et e st e e teeete e e sbe e e snteeanteeaneeeanseesnseennns X-46
X.18  Electric Motor Solo/Rotation Check Data FOIM ........ccciiiiiiiiieiie et X-50
X.19  Electric Motor Solo/Rotation Check Data FOrm Start-Up ......ccoooeioiieeniieiee e X-51
Y.l Pump Temperature EQUAlTZALION ........oooii ittt st e et e e be e e be e e sbe e e sbeeeseseesnbeesnseenns Y-5

i Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

ix Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

Introduction

This document can be used for pumps and pump systems to guide the user along a path from perception of a problem
through the resolution of the problem. Sections are provided that identify the important aspects of each topic
encountered during the resolution of a problem. Topics include:

— inspections performed in the field and repair shop;

— shipping the pump to and from a repair shop;

— modifications and re-rates;

— repair techniques;

— rotor balancing;

— reassembly;

— reinstallation and startup;

— documentation.

Annex B is a high-level flowchart of the pump problem resolution process. The nature of the problem will determine
which portions of this document are applicable. The Field and Repair Shop Work Scopes should indicate applicable

portions of this practice.

The basic assumption of this practice is that the entire pump (pressure casing, rotor assembly, bearings, and seals) is
removed for repair, with the possible exception of BB5 pumps.

Users of this recommended practice should be aware that further or differing recommendations may be needed for
individual applications. This recommended practice is not intended to inhibit a vendor from offering, or the purchaser
from accepting, alternative equipment or engineering solutions for the individual application. This may be particularly
appropriate where there is innovative or developing technology. Where an alternative is offered, the vendor should
identify any variations from this recommended practice and provide details.

A bullet (+) at the beginning of a paragraph indicates that either a decision is required or further information should be
provided by the owner. This information should be stated in the quotation request or in the order.
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Pump Repair

1 Scope and General Recommendations and Information

1.1 Scope

This recommended practice (RP) covers the minimum recommendations for the inspection and repair of
API 610 pumps types OH1 through OH5 and BB1 through BB5. Refer to Annex A for figures and description
of pump types.

This document covers the entire process of field inspection, modifications, inspection, upgrades, repair and/or
new component manufacturer, reassembly of the pump casing and rotor in the shop, and the reinstallation and

start-up of the pump in the field.

Pumps in hydrofluoric acid service may require inspection and repair methods that are beyond the scope of
this RP.

Each phase of inspection will determine a work scope. The work scope will become more definitive as the
inspection process progresses.

1.2 General Recommendations

1.2.1 The basis of repair recommendations should be to produce a safe reliable pump while:

— returning dimensions required for spare parts interchangeability to the latest design fits and clearances,
— maintaining interchangeability with other units,

— using existing spare parts,

— eliminating errors in manufacturing future spare parts that could be caused by undocumented dimensional
changes,

— maintaining its torque transmission capabilities.

NOTE The latest design fits and clearances can be different than originally designed by the original equipment
manufacturer (OEM), because rerates and/or upgrades could have been incorporated into the machine design.

1.2.2 Use of previously manufactured components and their acceptance criteria should be mutually agreed
upon by all parties involved and documented in the work scope.

1.2.3 The repair shop should assume order responsibility.
1.3 Alternative Procedures

The repair shop or vendor may offer alternative procedures and designs. Any exception to this RP should be
clearly stated in the proposal.

1.4 Conflicting Requirements

In case of conflict between this RP and the inquiry, the inquiry should govern. At the time of the order, the order
governs.
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1.5 Statutory Requirements

The purchaser and the vendor should determine the measures to be taken to conform with any governmental
codes, regulations, ordinances, or rules that are applicable to the equipment, its packaging, and preservation.
Equipment installed in the European Economic Area should comply with all applicable European Union
Directives.

1.6 Unit Responsibility

The repair shop who has order responsibility should assure that all vendors comply with the requirements of
this RP, all referenced standards, and all purchaser requirements.

1.7 Selection of a Repair Shop

1.71 General

1.7.1.1 The repair shop should be selected based on the organization’s ability to perform anticipated and
potential scopes of repair while meeting the expectations of the owner. The review of the repair shop and their
capabilities should include items such as:

a) facilities,

b) engineering capability and support,

C) experience repairing similar equipment,

d) manufacturing of replacement components,

e) having a quality system in place, including documentation.

1.7.1.2 Qualification of a repair shop is usually accomplished by having the repair shop complete and submit

a qualification survey form (such as the one in API 687). Initial and follow-up audits should be performed by
the owner to ensure the repair shop is capable of performing the repair.

1.8 Communication

1.8.1 General

1.8.1.1 The success of a repair depends upon open communication. Communication is important in defining
the needs and expectations of the owner to the repair shop and to vendors. Verbal instructions,

recommendations, and agreements should be confirmed in writing.

1.8.1.2 The owner, repair shop, and vendors should each have a designated person to coordinate
communication.

1.8.1.3 The methods of communication should be defined before any repairs are initiated.
1.8.1.4 All written correspondence should be identified with the following information.
a) The owner’s corporate name.
b) The job/project number.
c) The equipment item number and service name.
d) The inquiry or purchase order number.
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PumMP REPAIR 3

e) Any other identification specified in the inquiry or purchase order.

f) The repair shop’s identifying proposal number, repair shop order number, serial number, or other reference
to identify return correspondence completely.

1.8.1.5 The complexity of a repair will usually determine how many of the following meetings should be

planned. After the meetings are held, the meeting minutes should be published by the repair shop and

distributed to the attendees or other relevant personnel.

a) A meeting should be held to review the repair scope, timetable, establish points of contact, and assign
responsibilities for all parties. The owner’s desired service life and uninterrupted operation requirements
should be discussed.

b) Follow-up meetings may be necessary if deviations from the initial repair scope are found during the repair
process.

c) In the case of rerates, additional meetings such as a pre-award/coordination and design audit may be
needed.

1.8.2 Electronic Drawing and Data Transmittal

Appropriate lines of communication, such as electronic drawing and data transmittal, should be used to ensure
that all members are kept informed. Examples are:

a) direct electronic links between computer-aided design (CAD) systems,
b) electronic mail including digital photography transmission,

c) video and telephone conferencing.
2 Normative References

2.1 This RP refers to American standards. Other international or national standards may be used as agreed
between owner and repair shop provided it can be shown that these other standards meet or exceed the
American standards referenced.

2.2 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.

API Standard 610, Centrifugal Pumps for Petroleum, Petrochemical, and Natural Gas Industries

API Standard 614, Lubrication, Shaft-sealing and Qil-control Systems and Auxiliaries

API Standard 670, Machinery Protection Systems

API Standard 682, Pumps—Shaft Sealing Systems for Centrifugal and Rotary Pumps

API Recommended Practice 686, Recommended Practice for Machinery Installation and Installation Design

API Recommended Practice 687, Special Purpose Rotating Equipment Repair

AGMA 9002-B04 ', Bores and Keyways for Flexible Couplings (Inch Series)

1 American Gear Manufacturers Association, 1001 N. Fairfax Street, Suite 500, Alexandria, VA 22314-1587,
www.agma.org. Ocuments
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ANSI B11.19 2, Performance Requirements for Risk Reduction Measures: Safeguarding and Other Means of
Reducing Risk

ANSI/HI 9.1-9.5 3, Pumps General Guidelines

ASME B16.1 4, Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 250

ASME B16.5, Pipe Flanges and Flanged Fittings NPS /2 Through NPS 24 Metric/Inch Standard

ASME B16.11, Forged Fittings, Socket-Welding and Threaded

ASME B16.42, Ductile Iron Pipe Flanges and Flanged Fittings Classes 150 and 300

ASME B16.47, Large Diameter Steel Flanges NPS 26 Through NPS 60 Metric/Inch Standard

ASME Boiler and Pressure Vessel Code (BPVC), Section V. Nondestructive Examination

ASME Boiler and Pressure Vessel Code (BPVC), Section VIII: Rules for Construction of Pressure Vessels
ASME Boiler and Pressure Vessel Code (BPVC), Section IX: Welding, Brazing, and Fusing Qualifications
ASTM A388/A388M 5, Standard Practice for Ultrasonic Examination of Steel Forgings

ASTM A435/A435M, Standard Specification for Straight-Beam Ultrasonic Examination of Steel Plates

ASTM A516/A516M, Standard Specification for Pressure Vessel Plates, Carbon Steel, for Moderate- and
Lower-Temperature Service

ASTM A577/A577M, Standard Specification for Ultrasonic Angle-Beam Examination of Steel Plates

ASTM A578/A578M, Standard Specification for Straight-Beam Ultrasonic Examination of Rolled Steel Plates
for Special Applications

ASTM A609/A609M, Standard Practice for Castings, Carbon, Low-Alloy, and Martensitic Stainless Steel,
Ultrasonic Examination Thereof

ASTM B23, Standard Specification for White Metal Bearing Alloys (Known Commercially as “Babbitt Metal”)
ASTM E94/E94M, Standard Guide for Radiographic Examination Using Industrial Radiographic Film
ASTM E165/E165M, Standard Practice for Liquid Penetrant Testing for General Industry

ASTM E186, Standard Reference Radiographs for Heavy-Walled (2 to 4 2 in. (50.8 to 114 mm)) Steel
Castings

ASTM E280, Standard Reference Radiographs for Heavy-Walled (4 2 to 12 in. (114 to 305 mm)) Steel
Castings

ASTM E446, Standard Reference Radiographs for Steel Castings Up to 2 in. (50.8 mm) in Thickness

ASTM E709, Standard Guide for Magnetic Particle Testing

American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, www.ansi.org.

Hydraulic Institute, 300 Interpace Parkway, Bldg. A, 3rd Floor, Parsippany NJ, 07054, www.pumps.org.

ASME International, 2 Park Avenue, New York, NY 10016-5990, www.asme.org.

ASTM International, PO Box C700, 100 Barr Harbor Drive, West Conshohocken, PA 19428, Www.ﬂstm.cBOCU ments
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Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

PumMP REPAIR 5

ASTM E1417/E1417M, Standard Practice for Liquid Penetrant Testing

MSS SP-55 8, Quality Standard for Steel Castings for Valves, Flanges, Fittings, and Other Piping
Components—Visual Method for Evaluation of Surface Irregularities

SSPC SP 17, Solvent Cleaning

SSPC SP 6, Commercial Blast Cleaning

3 Terms, Definitions, Acronyms, and Abbreviations
3.1  Terms and Definitions

For the purposes of this document, the following definitions apply.

3.1.1

accuracy

The degree to which the result of a measurement, calculation, or specification conforms to the correct value or
a standard.

31.2
as found
The condition in which the pump arrives at the repair shop, prior to any repair work.

313
as repaired
The condition in which the pump leaves the repair shop, after repair work is complete.

314

axial float

rotor float

Clearance between the rotor and stationary components measured in the direction parallel to the shaft.

315
axially split
Joint split with the principal face parallel to the shaft centerline.

3.1.6

balance line

Internal or external line used to equalize pressure between higher pressure in the seal chamber (stuffing box)
or balance chamber (as found on multistage pumps with balance drums or disks) and the lower pressure at
the suction of the pump.

31.7
baseplate
Structure used to mount, support, and align machinery and its auxiliary components.

3.1.8

bearing isolator

Mechanical device that isolates a bearing from its environment, so that the bearing is kept properly lubricated
and uncontaminated throughout its projected design life.

6 Manufacturers Standardization Society of the Valve and Fittings Industry, 127 Park Street, NE, Vienna, VA 22180-4602,
www.mss-hg.com.
7 Association for Materials Protection and Performance, 15835 Park Ten Place, Houston, TX 77084, V\mow.m.ents
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3.1.9

burnished area

proximity probe target area

Area that has been plastically deformed (polished) by sliding contact with another object, typically a diamond
burnishing tool, to minimize electrical and mechanical runout in the location where an eddy current (proximity)
vibration probe takes its readings.

3.1.10
cartridge
Assembily of all the parts of the pump except for the casing.

3.1.11

cartridge seal

Completely self-contained mechanical seal unit (including seal faces, flexible elements, seal gland plate,
sleeve, and mating ring) that is pre-assembled and preset before installation.

3.1.12
cavitation
The formation of vapor cavities in a liquid.

3.1.13

channel ring

A device in BB3 and BB5 pumps used to separate discharge side of prior stage and the suction of the next
stage and diverts/controls flow into eye of the impeller.

3.1.14

clearance fit

The dimensional relationship between assembled parts in which the inner component is smaller than the outer
component.

3.1.15

contact verification

transfer contact verification

blue check

An inspection used to characterize the contact pattern and contact percentage between two surfaces.

NOTE 1 The inspection typically uses a soft, uniform paste that is nondrying, non-hardening, remains pliable, and is
transferable.

NOTE 2 This is often referred to as a “blue check” because the paste is typically blue although the paste can be in other
colors.

3.1.16

distance between shaft ends

DBSE

The axial dimension between two adjacent machinery shaft reference points including any threaded end or in
the case of integral flanges, the distance from the mating faces.

NOTE Coupling detail drawings and manufacturers alignment drawings typically identify the DBSE reference points.

3.1.17
element bundle
Assembly of the rotor plus the internal stationary parts of a centrifugal pump.

3.1.18

fretting
Wear process that occurs at the contact area between two materials under load and subject to minute relative

motion by vibration or some other force.
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3.1.19
galling
Wearing caused by adhesion between sliding surfaces.

3.1.20
gauss
Unit of measure for residual magnetism or magnetic flux density.

3.1.21

gear wheel

bull gear

The lowest speed rotor of a gear set.

3.1.22
go/no-go gauge
An inspection tool used to check a work piece against its allowed tolerances.

NOTE Its name derives from its use: the gauge has two tests; the check involves the work piece having to pass one test
(Go) and fail the other (No Go).

3.1.23
gouge
An indentation, groove, or hole appearing to be scooped out with a chisel or sharp tool.

3.1.24
hydrodynamic bearing
Bearing that uses the principles of hydrodynamic lubrication.

3.1.25
indications
A response or evidence of a discontinuity that requires interpretation to determine its significance.

3.1.26

interference fit

The dimensional relationship between assembled parts in which the inner component is larger than the outer
component.

3.1.27
labyrinths (rotating and stationary)
Noncontacting seals that provide a tortuous path to reduce leakage.

3.1.28
matchmark
A mark placed on the adjacent separable parts of a device to aid in the reassembling of the parts.

3.1.29
measurement device graduation
The graduation of a measurement system is the smallest difference between values that can be distinguished.

3.1.30

oil mist lubrication

Lubrication provided by oil mist produced by atomization and transported to the bearing housing, or housings,
by compressed air.

3.1.31
oiler
Device used for supplying nonpressurized oil to lubricate pump bearings.
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3.1.32

original equipment manufacturer

OEM

Company that originally designed and manufactured the equipment or component.

3.1.33
owner
Final recipient of the equipment who may delegate another agent as the purchaser of the equipment.

3.1.34

phase-referenced

Measurement of the relative angular location between two points (measurement point and a reference point).
The phase angle (measured in degrees or radians) is the difference between the measurement point and a
reference point.

NOTE A phase-referenced runout [total indicator runout (TIR)] has two components: (1) the TIR and (2) the angle
between the measurement point and the reference point.

3.1.35

positive material identification

PMI

Analysis of a metallic alloy to establish composition by percentage of its constituent elements.

3.1.36
pressure casing
Composite of all stationary pressure-containing parts of the unit, including all nozzles and other attached parts.

3.1.37
radially split
Split with the joint perpendicular to the shaft centerline.

3.1.38
recirculation
Flow reversal at the inlet or discharge tips of impeller vanes.

3.1.39

register fit

A joint that causes two stationary parts, when assembled, to be concentric to each other when fasteners are
tightened.

3.1.40

repair shop

Agency that provides unit responsibility for the inspection and repair services. The repair shop may or may not
be an owner’s shop.

3.1.41
rerate
A change in the operating performance that may or may not require hardware changes.

3.1.42
residual magnetism
Magnetization remaining in a magnetized body no longer under external magnetic influence.

3.1.43

rolling-element bearings

An assembly of mechanical components that utilizes rolling contacts between the rolling elements and race
rings to support load while permitting constrained motion of one race ring relative to the other race ring.
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3.1.44
ruptured surface
Surface containing a crack, break, or hole.

3.1.45
scribe
A shallow line used to represent a position of a part to another part for reference.

3.1.46
soft foot
Distortion caused if one or more feet of a machine differ in height from the others (are not in the same plane).

3.1.47
solo test
Operation of the pump driver uncoupled from the pump.

3.1.48
special tool
Tool that is not a commercially available catalogue item.

3.1.49

thermal gaps

Axial gaps between adjacent components on a shaft that allow for thermal expansion and operation above the
1st critical speed.

3.1.50

thread lubricant

Lubrication applied to reduce the loss of torque when tightening due to friction between the external and
internal threads.

3.1.51

total indicator reading

total indicated runout

TIR

Difference between the maximum and minimum readings of a dial indicator or similar device, monitoring a face
or cylindrical surface during one complete revolution of the monitored surface.

NOTE For a cylindrical surface, the indicated runout implies an eccentricity equal to half the reading. For a flat face, the
indicated runout implies an out-of-squareness equal to the reading.

3.1.52
tolerance
Allowable variation in the measured parameter(s).

3.1.53
tooth contact
Interface between gear teeth that transmits the torque from one gear to another gear.

3.1.54

truth band

Locations on the component (such as a shaft) that are used to reference concentricity and or perpendicularity
of a repaired location to the original geometric centerline of the component.

3.1.55

upgrade

An improvement in the equipment design, which can increase reliability but does not result in a change in the
performance.
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3.1.56
vendor
Agency selected for service support by the repair shop.

NOTE This RP addresses the responsibilities between two parties, defined as the repair shop and the owner. The repair
shop can utilize vendors to repair, refurbish, or supply components.

3.1.57
volute
The area of casing that receives the fluid being pumped by the impeller, reducing the fluid's velocity.

3.1.58
water jacketed
Fully enclosed internal chambers or passages through which water can be circulated to aid in cooling.

3.1.59
wiped
Damage that involves the displacement of Babbitt from one location to another location in the bearing.

3.2 Acronyms and Abbreviations

For the purposes of this document, the following acronyms and abbreviations apply.

AUS austenitic stainless steel

BB between bearing (type of pump with a number typically following the BB)
BEP best efficiency point

DBSE distance between shaft ends

DE drive end (identifies location of end of equipment)

DOT United States Department of Transportation

DN diamétre nominal/nominal diameter/Durchmesser nach Norm
EP extreme pressure

FPI fluorescent penetrant inspection

FWS field work scope

HVLF high-velocity liquid fuel (type of coating)

HVOF high-velocity oxygen fuel (type of coating)

ID inside diameter

L loose (degree of fit of resulting dimensions)

LH left-hand

MAWP maximum allowable working pressure

MIC microbially induced corrosion
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MT

MTR

NDE

NDT

NPS

NPSH

NPSHA

NPSH3

oD

OEM

OH

PdM

PH

P&ID

PM

PMI

P-P

PT

PTE

PTEP

PTFE

PWHT

Ra

RMS

RO

RSWS

RT

RTD

Full document details: API RP 697-2023

magnetic particle inspection

mill test report

non-drive end (identifies location of end of equipment)
nondestructive testing

nominal pipe size

net positive suction head

NPSH available

NPSH at 3 % head loss

outside diameter

original equipment manufacturer

overhung (type of pump with a number typically following the OH)
predictive maintenance

precipitation hardened

process and instrumentation drawing
preventive maintenance

positive material identification

peak to peak (amplitude of electrical signal)
liquid penetrant inspection

pump temperature equalization

pump temperature equalization piping
polytetrafluoroethylene

postweld heat treatment

arithmetic average of the roughness profile
root mean square

runout (measurement)

repair shop work scope

radiographic inspection

resistance temperature device
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SG specific gravity

T tight (degree of fit of resulting dimensions)
TI temperature indicator

TIR total indicator runout

TYP typical

UN Unified constant pitch (a thread form)
UNC Unified National Coarse (a thread form)
UNF Unified National Fine (a thread form)

UNS Unified Numbering System (for metal and alloys)
uT ultrasonic inspection testing

VT visual inspection testing

WPS welding procedural specification

4 Inspection of Installed Pump and Removal from Baseplate
41 Scope

This section describes the data to be recorded and the recommendations of field inspection of the pump
assembly and auxiliaries.

The field inspections and documentation should capture the as-found condition of the equipment, determine
the field work scope (FWS), and ensure that key steps or inspections are not overlooked.

The amount of field data and information obtained can be determined by the severity of the pump problem.

Equipment that has already been shut down should have the data and information reviewed prior to any
restarting attempts.

4.2 Obtaining Data

4.21 Annex C should be utilized to evaluate the perceived problem with the pump.

4.2.2 Equipment information such as datasheet(s), pump performance curve, and equipment and seal
system drawings as identified in Annex C should be obtained. The owner should provide this information to

the repair shop.

4.2.3 Process conditions, auxiliary systems, and associated components referenced in Annex C should be
evaluated.

4.2.4 Review pump nameplate for consistency with information in 4.2.2.
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4.2.5 Observe and document the type of lubrication system. Verify that the lube oil system is functioning
correctly and observe its condition. When necessary, obtain a lube oil sample for analysis.

4.2.6 Review the perceived pump problem with people such as operations, maintenance, or others.

4.2.7 Review field data and information with respect to the equipment design data and information to
determine possible cause of perceived problem.

4.2.8 Based upon the results from the review performed in 4.2.6, and any current practices or upgrades
recommended, prepare an FWS. The FWS may or may not require the pump to be shut down to correct the
perceived problem.

4.2.9 Items that do not require the equipment to be shut down should be completed to finish the FWS
(equipment is still in operation).

4.3 Preparations for Pump Shutdown

4.3.1 Recommendations when shutting down a pump are as follows.

a) Obtain site approval for shutdown. Follow all procedures.

b) Confirm installed spare train (driver and driven) (if utilized) is satisfactory for operation prior to starting.

c) If problem pump is still in operation, verify the condition of spring piping hangers and supports/locking
devices (gags) that would affect the alignment of the piping for the pump prior to shutting down the pump.

Determine if they are set according to the latest piping assembly drawings.

d) Review the operating condition of the other equipment to determine if additional work scopes are
necessary.

e) Spare pump should be confirmed that it is operating satisfactorily by running it for a minimum of 4 hours.

f)  Shut down problem pump and record coast down information, such as vibration, rotor shuttling, time,
abrupt stop, noise from the equipment.

g) For steam turbine drivers, consider manually tripping the turbine to verify that the turbine trip valve and
system are operating properly.

h) Confirm the pump that was shut down is not rotating backward such as from a leaking check valve. In the
event the pump is running backward and driven by an electric motor, do not attempt a restart.

i) To verify that the perceived problem is with the shutdown pump, compare operation and equipment
indicators of the spare pump placed in service to the pump removed from service.

j) Obtain an oil sample for analysis if not taken during analysis of lube system as described in 4.2.5.

4.3.2 Follow all site procedures for energy isolation including blinding and plugging. Prior to performing work
scope, equipment should be isolated from all energy sources and brought to zero energy.

4.4 Inspections After Shutdown
4.41 Perform inspections/corrections from the FWS and 4.2.7 that can be done only if equipment has been
shut down and prior to pump removal. These inspections are typically completed after the pump has been shut

down and prior to disconnecting pump, auxiliary piping, or removal of pump.

a) Data or information should be obtained for potential upgrades identified in Section 11.
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b) Determine location of any reported leak(s) by performing field pressure test.
c) ldentify fasteners associated with leakage of corrosive liquids.

d) Survey the surrounding area and equipment for possible causes of problems affecting equipment in
question.

e) Verify the condition of spring piping hangers and supports/locking devices (gags) that would affect the
alignment of the piping for the pump prior to draining the pump.

1) Determine if they are set according to the latest piping assembly drawings.

2) Determine if the spring piping hanger or support stops/locking devices should be installed prior to
disconnecting the pump piping flanges.

3) For applications that require the spring piping hanger or support/locking device to be removed during
piping removal, determine if any additional temporary piping supports are necessary for the remaining

piping.
f) Externally corroded or eroded piping on the pump should be inspected further to determine its fithess for

service.

g) Obtain and record shaft alignment readings between train (driver and driven) components for reference.
The piping and equipment should be close to ambient temperature, so that the information can be
compared to the alignment readings obtained after the piping is disconnected and removed.

h) Photograph pump installation with auxiliaries still in place for use during reassembly.

i) Decontaminate piping, pump, bearing housings, and other auxiliary systems per site and governmental
regulations.

4.4.2 Review of FWSs

Review the results of the completed FWS and determine if the perceived problem has been resolved or whether
further work is recommended. If additional field work is recommended, develop a revised FWS such as FWS
rev 01 for the items to be completed in the field. If it is determined that the pump should be removed and sent
to a repair shop, then a repair shop work scope (RSWS) should be developed. The FWS should also include
any known abnormal condition of the other equipment associated with the pump such as the driver, auxiliary
systems, piping, and foundation/baseplate identified in Section 5.

4.4.3 Review of FWS Revisions

Additional FWS revisions may be necessary until the problem has been resolved. If it is determined that the
pump should be removed and sent to a repair shop, then an RSWS should be developed.

4.4.4 If root cause “failure” analysis is contemplated for the equipment, preservation of information useful in
determining possible causes of wear as well as possible failure mechanisms (forensic evidence) should be
considered.

Additional care should be exercised during disassembly and inspection to preserve and document failure
modes and mechanisms such as pipe strain, misalignment, or foundation condition.
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4.5 Pump Removal Considerations
4.51 Disconnecting Pump Process or Auxiliary Piping

4.5.1.1 Prior to loosening piping flanges at the pump, install the stops for the piping spring hangers and
supports if required.

4.5.1.2 Observe and document pipe strain per recommendations of API 686.

Maximum shaft movement in either vertical or horizontal direction after all flanges have been loosened should
be no more than 0.002 in. (0.05 mm) in the vertical or horizontal direction.

4.51.3 Observe and document piping to pump flange alignment and flange face parallelism per
recommendations of API 686. This information should be used for inclusion in the work scope that is developed
in 5.9.

4.5.1.4 Obtain the shaft alignment readings between train (driver and driven) components. This information
can be compared to historical information and information that was obtained in 4.4.1 prior to the piping being
removed. For acceptable alignment procedures and tolerances, refer to API 686.

4.5.1.5 After review of piping and shaft alignment data, determine the need to modify or adjust the process
piping.

4.5.1.6 As the auxiliary piping and components such as buffer fluid seal pots, plugs, coolers, cyclone
separators, or valves are being disconnected to allow the pump’s removal, document their orientation with
sketches or photographs. The termination ends should also be tagged with pump number and service
connection description and protected in accordance with 4.5.1.7 and 4.5.1.8. Wire any orifice plate to the flange
where it was installed.

Plug any oil mist connections. Locate and identify any reclassifiers. Tag and store for reinstallation.

4.5.1.7 Follow all site procedures for piping and tubing terminations, including blinding and plugging, while
the pump is removed.

4.5.1.8 Any open flanged connection in the piping or on the pump should be covered with a solid metal cover
with a rubber gasket to prevent debris from entering or leaking. Tubing should be plugged with a metal plug.

Molded plastic flange covers or plugs, rags, and towels are not acceptable.

4.5.1.9 Permanent or temporary suction strainers should be inspected and cleaned. Consider if temporary
strainer baskets should remain.

4.6 Removing Pump from Baseplate

4.6.1 Inorder to fully inspect and repair a pump, the entire pump should be sent to the repair shop. However,
with a BB5 pump, the outer casing may not always be removed from the baseplate unless there is a problem
requiring the removal.

4.6.2 Prior to removing the coupling spacer, observe for matchmarking of the coupling components. If there
are no matchmarkings, create such matchmarkings.

a) Remove coupling guard and spacer, observe and document position of hubs on the shaft and the distance
between shaft ends (DBSE).

b) Evaluate data by comparing against alignment requirements, general arrangement, and coupling
drawings. Revise work scope if necessary.
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NOTE Not all couplings require assembly with matchmarkings; however, the matchmarkings can provide some
information that can be beneficial during investigations.

4.6.3 Remove, tag, protect, and document location of externally mounted auxiliary devices such as proximity
probes, temperature-indicating devices, and other instrumentation.

4.6.4 To verify a soft foot condition, install a dial indicator to measure the deflection of each pump foot while
loosening the respective pump hold-down bolt. Record this information.

Refer to AP1 686 for soft foot checking procedure and tolerance. Modify work scope if necessary to bring within
tolerance.

Perform a soft foot check on any other equipment that can be removed from the base.

4.6.5 When removing the pump from the baseplate, document the location of each hold-down bolt with
respect to the pump foot bolt hole. Tag the bolt with the location it was installed.

4.6.6 Equipment hold-down bolts should be checked for bolt undercutting. This information can be used to
determine if the holes in the pump feet should be enlarged. In no case should the bolt shank be undercut below
the root diameter. Modify the work scope in 5.9 to correct any bolt/hole alignment that will prevent proper pump
alignment on reassembly.

4.6.7 If shims or spacers are utilized, they should be tagged and identified for their foot location. Shims
should comply with 5.5 and API 686.

4.6.8 Components left in the field should be properly tagged and protected from environmental conditions
such as moisture, sand, and dirt.

4.6.9 Clean the area from which the pump was removed.

4.6.10 For on-site locations, decontaminate the pump and or components to comply with site and
governmental regulations.

4.6.11 The owner and repair shop may discuss and arrange for cleaning and decontamination by the repair
shop and disposal of contaminants.

4.6.11.1 Any pump or component(s) containing hazardous or flammable material that will be transported to
an off-site location should be cleaned and decontaminated (some disassembly can be required) to comply with
governmental codes, regulations, ordinances, directives, or rules that are applicable.

NOTE 1 The United States Department of Transportation (DOT) regulates hazmat transportation within the territory of
the United States.

NOTE 2 Refer also to ANSI/HI 9.1-9.5.
4.6.11.2 Safety datasheets should be included.

4.6.12 Seal any openings of the pump and seal(s) to prevent leakage of product possibly left in the pump or
components during transportation. Sealing should be accomplished by using steel plugs and flange covers
consisting of a gasket and steel plate.

4.6.13 Pumps should be properly rigged and lifted to avoid damage. See API 686 for rigging and lifting
information. Pumps should be lifted so as not to distort or stress the bearing housing(s) or shaft. Reference
manufacturer’s recommendation on proper lifting.

4.6.14 Keep all personnel from working under the lift and keep them a safe distance away until the machinery
is secured in place on its transport.
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4.7 BB5 Inner Bundle Removal

4.71 Remove inner bundle in accordance with pump manufacturer's requirement. Special tools can be
required.

4.7.2 Once the inner bundle assembly has been removed, visually inspect as follows:
a) overall condition of the outside of the bundle;

b) gasketed surfaces and condition of any gaskets;

c) signs of leakage;

d) the face(s) in contact with the pump case should be inspected for erosion;

e) document any deposits and obtain samples for analysis;

f) record barrel dimensions as needed.

4.8 Discussion of Work Scope with Repair Shop

The owner should discuss with the repair shop information such as the following.
a) Why the pump was sent in for repair and any time constraints for the repair.

b) Brief history of the pump’s service record since its last repair. Any changes incorporated by previous
repairs, such as changes of material, dimensions, or operating parameters, should be provided.

c) Description of the conditions in which the pump is operating. It is important to identify the presence of any
corrosives such as H2S, chlorides, abrasives, or any other chemical or substance that is important for
consideration.

d) General documentation related to the pump obtained in 4.2 such as the pump materials, the use of any
coatings, datasheet, previous repair records, general arrangement drawings, and pump assembly
drawings.

e) The extent to which the repair shop will be involved in root cause analysis and expectations for evidence
preservation and documentation.

f)  Any required hold or witness points.

4.9 Transportation recommendations from equipment field location to the repair shop are identified in
Section 7.

5 Field Inspections (Following Pump Removal from Baseplate)
5.1 General

5.1.1 Inspections in 5.2 through 5.9 should be performed in addition to the FWS including revisions in
Section 4.

5.1.1.1 Inspections should be documented with test reports, photographs, and forms as needed.
5.1.1.2 Results of these inspections should be evaluated and the work scope revised as necessary.

5.1.1.3 Take samples of any residues and deposits for analysis.
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5.1.2 Consider performing preventive maintenance (PM) or predictive maintenance (PdM) activities on the
driver, gearbox, coupling, and auxiliary systems as applicable.

5.1.3 All lifting devices, tooling, and measurement tooling should meet current certification and calibration
requirements. See API 686 for rigging and lifting information.

5.1.4 Clean equipment prior to inspections to remove dirt, rust, and other foreign material using a procedure
appropriate for the component.

5.1.4.1 Protect all critical areas during cleaning.

5.1.4.2 Abrasive cleaning methods for some components can leave residue that could damage equipment
and should not be used.

5.1.4.3 Nondestructive testing (NDT) may require additional cleaning as identified in Annex A1.1 of
ASTM E165/E165M.

5.1.4.4 Once the equipment or components have been cleaned, inspected, and repaired as necessary, store
and protect these items so they are ready for use once the pump has been repaired and installed. Auxiliary
components should be tagged and placed in containers to keep the items grouped together.

5.2 Pump Driver

5.21 If the driver is not removed, the electric motor or steam turbine driver should have a solo run in
accordance with APl 686 to determine if any additional work is necessary. Follow site safety procedures to
safely operate the driver for the solo test run. It may be necessary to install the coupling guard for this test run.

For hydrodynamic bearing motors, the shaft should be fully extended and apply a background layout fluid onto
the shaft for scribing.

a) With motor power off, and with motor shaft fully extended, use a scribe to mark the layout fluid while turning
the shaft by hand. Apply axial load to keep the shaft extended during the scribing.

b) Push shaft fully in the other direction and scribe again.
c) These two scribe marks give a visual indication of the extreme positions of the shaft.

d) If it can be done safely, with the motor running during the solo test, scribe the running position that should
be approximately in the center of the two other scribe marks. The running position is typically termed the
magnetic center.

NOTE The position of the rotor during the solo test can be influenced by the operation of any cooling fan(s) installed
on the motor, motor electrical characteristics, or motor levelness.

e) These scribe marks can be helpful during assembly and initial operation to verify the motor is not running
at one extreme of the axial float and for the setting of the coupling. Operation of the driver may require
some or all the auxiliary systems to be placed in operation.

5.2.2 Unless the gearbox is suspected to have a problem, it is not recommended to include the gearbox in
the solo test. If the gearbox is operated without driven equipment, consult the gear manufacturer for operation
of the gear in an unloaded condition.

5.2.3 Take driver and gearbox (if applicable) coupling hub runout readings. Readings should be taken on
each coupling hub rim on the machined surface perpendicular to the centerline of rotation. Readings should
also be taken on the face of each coupling hub machined surface as far as practical from the shaft center of
rotation. When taking the face runout reading for each hub, verify that the shaft does not axially change position
by using a second indicator on that shaft end. Installed coupling hubs should have 0.002 in. (0.05 mm) or less
TIR. This limitation applies to the coupling rim and to the coupling face. Documents
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Special-purpose equipment coupling hub runout requirements often will be more restrictive.

5.3 Gearbox

5.3.1 Clean the gearbox exterior before removing the inspection cover or upper case half.

5.3.2 Visually inspect the gear teeth for signs of pitting, tooth distress, tooth breakage, or corrosion.

5.3.3 Record the gear backlash. Visually inspect gear contact pattern through the inspection cover. Rotate
the gear elements and inspect all the gear teeth for any abnormalities. Document the results with written notes
and/or photos.

5.3.4 If the gear contact pattern is not discernible, a gear contact check can be performed. The gear contact
is verified by applying a thin coating of color transfer material (such as Prussian blue) at three locations 120°
apart to four or more teeth of the dry degreased gear wheel. Layout dye should not be used for this contact
check. The coated teeth should be rotated through the mesh with a moderate drag torque applied in a direction
that will cause the teeth to contact on the normally loaded faces. The contact verification pattern transfer should
show evidence of contact distributed across each helix.

The results of the contact check should be preserved by lifting the contact verification pattern from a tooth by
applying and peeling off a strip of clear adhesive tape and then applying the tape to an annotated sheet of
white paper.

Typically, the contact verification check should show a minimum of 80 % contact across the tooth length.
5.3.5 For future contact check, clean and coat a minimum of five teeth across the full face of each helix at
four locations equally spaced around the gear wheel and two locations equally spaced around the pinion with
hard layout lacquer. The actual operating contact pattern can be observed later by visual inspection testing
(VT) after some operating time.

5.3.6 If accessible, check oil spray nozzles for damage along with oil spray pattern on gears to ensure oil
spray direction is properly aligned with teeth.

5.3.7 Special-purpose gear repairs should be in accordance with API 687.
5.4 Coupling Components

5.4.1 Coupling components such as hubs, shaft nuts, keys, spacers, disc packs, or bolts should be inspected
per 10.6.3.

5.4.2 Grease lubricated couplings should be inspected for grease condition such as lack of grease, grease
separation, and hardened grease.

5.4.3 Inspect exposed shaft guards for integrity and safety. Corrections can be completed by replacing per
5.8.

5.4.4 If the coupling guard is not a spark-resistant guard, consider upgrading to a spark-resistant guard per
11.8.2.

NOTE Many users consider pure aluminum and aluminum alloys with a maximum content of 2 % magnesium or 0.2 %
copper, all copper, and copper-based alloys (e.g. brass, bronze) to be spark resistant. However, local standards, such as
EN 13463-1, might not allow aluminum or nonmetallic materials within potentially explosive atmospheres.

5.5 Baseplates

5.5.1 The pump baseplate should be cleaned for inspection. The baseplate drains should be functional.
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5.5.2 The baseplate should be visually inspected to identify any problems such as corrosion, weld joint
failure, or other deterioration.

5.5.3 If stepped or tapered equipment shims were used, check the level of the mounting pads. Equipment
mounting pads should be per API 686.

5.5.4 Shims and spacers, if any, should be cleaned and checked for flatness.

5.5.4.1 Shim(s) and spacers should be evaluated for reuse. Existing shims that are not austenitic stainless
steel should not be cleaned or reused.

5.5.4.2 Shims should be per API 686.

5.5.4.3 Shim thickness and location should be documented.

5.5.4.4 Evaluate the thickness of the shim packs under each foot of the pump and driver to determine if
machining of the baseplate mounting surface is necessary to eliminate or to provide for shims. If multiple shims

were installed under the pump feet, consider replacing with a single piece spacer.

5.5.4.5 Multiple shims for drivers that exceed the requirements in APl 686 can be minimized by including a
spacer in addition to the allowable shims.

5.56.5 Mounting pads should be cleaned and free from rust, burrs, etc.

5.5.6 The threads of holes and fasteners should be visually inspected for gross defects. This VT should be
made without magnification and is intended to detect such gross defects as missing or incomplete threads,
defective thread profile, torn or ruptured surfaces, yielding, cracks, and bent fasteners. Record any damage
found during the inspection. If cupping of washers has occurred, consider replacing the washer with hardened
washers per ASTM F436/F436M.

5.56.7 Mounting pads should be protected with an appropriate preservative, including reinstalling the
equipment’s mounting bolts with a preservative.

5.5.8 Pedestal dowel pin holes, if present, should be brushed cleaned and free from any burrs, rust, or
debris. Lightly cleaning with a handheld tapered reamer can also help.

5.5.9 The baseplate should be checked for grout voids by doing “ring test” on the top of the baseplate. Map
findings.

5.6 Foundation

5.6.1 The foundation should be cleaned and inspected to locate any problems such as cracked or loose
concrete or grout.

5.6.2 Baseplate anchor bolts should be visually inspected. Loose or sheared anchor bolts or nuts should be
evaluated for corrective action.

5.6.3 Inspect for foundation settlement such as by:
a) cracks in the foundation or grout,

b) out of level baseplate,

c) corrosion of the baseplate,

d) piping misalignment.
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5.7 Auxiliary Systems

5.71 General

5.7.1.1 Piping/Tubing

5.7.1.1.1 Piping should be visually inspected for:
a) thread damage,

b) pitting,

c) gouges,

d) wear,

e) cracking,

f) cleanliness,

g) joint upgrade opportunities such as in 11.5.4.2.

If piping is damaged in a way that would affect the integrity, the damaged components should be replaced and
hydrostatically tested.

5.7.1.1.2 Tubing should be visually inspected for:

a) missing fitting components,

b) incorrectly compressed components,

c) thread damage of fittings,

d) pitting,

e) gouges,

f) wear,

g) cracking,

h) cleanliness,

i) kinks.

If tubing is damaged in a way that would affect the integrity, the damaged components should be replaced.
5.7.1.1.3 Inspect auxiliary piping connections to the pump pressure casing. Pipe nipples should not be more
than 6 in. (152 mm) long and should be a minimum of Schedule 160 seamless for sizes NPS 1 (DN 25) and

smaller and a minimum of Schedule 80 for NPS 1'/2 (DN 40) and larger. Specific piping specifications for the
application should be reviewed to determine if a heavier schedule for the piping components is necessary.
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5.7.1.1.4 Inspect auxiliary piping connections for gusseting for integrity and potential upgrade such as noted
in 11.5.4.8 and Figure 1.

Figure 1—Typical Gusset Design

5.7.1.2 Orifices

5.7.1.21 Check for wear or blockage. There should be free flow through the orifice(s). Visually inspect and
measure each orifice diameter. The inlet edge of the bore should be sharp, free of burrs, and not worn. The
bore inside diameter (ID) should be square and not tapered. Replace as necessary.

For some high-pressure applications, the orifice(s) can be a multipass (series of orifice disks circumferentially
offset in one assembly) orifice. Refer to Figure 2.

Metering orifices can have a beveled edge and the orientation of this beveled edge is critical. The beveled
edge should face downstream.

Square edge orifices are the most common, but other edge geometries can be employed; therefore, verify the
design prior to replacing the orifice.

Compare the results of the measurements to the orifice style and dimension per the documented
recommendations.

Orifice Plates — sharp
edge, rotate each 180 Typical
degrees prior to
insertion into holder

== Flow Direction

Spacer Plates
—— Holder — Hex Stock or
Bar Stock bored out to Weld Neck ANSI-RF

accept spacers and Flanges — Typical both
orifice plates ends

Multi-pass Orifice
Assembly

Figure 2—Multipass Orifice Assembly

Documents

Document Sharing Hub

Full document details: API RP 697-2023


http://www.avadocuments.com/doc/api-rp-697-2023
http://www.avadocuments.com/doc/api-rp-697-2023

PumMP REPAIR 23

5.7.1.2.2 Forthreaded and drilled orifices manufactured from bar stock, inspect the threads and orifice size.
5.7.1.2.3 All orifices, if used, should have the bore size and identification number attached to an austenitic
stainless steel tag, etched on the bar stock, or for plate orifices with a tab, have the information etched on the
tab.

5.7.1.3 Steam Traps

5.7.1.3.1 Visually inspect any steam traps for damage or other problems. Repair or replace as necessary.

5.7.1.3.2 Steam traps can be ultrasonically tested to determine if they are properly functioning. The steam
trap should be in service for the testing.

5.7.1.4 Instrumentation

The set points, calibration, and functionality of instrumentation should be checked and verified. It is also good
to inspect wiring for loose or corroded connections, kinks, pinches around sharp corners, cracked, cut or
abraded insulation, burn marks, and other integrity issues.

5.71.5 Valves

Valves that are defective should be repaired or replaced.

5.7.1.6 Sight Glasses

Any sight glass should be checked for cracks, gasket damage, function, and replaced as necessary.
Removable sight glasses should be removed and cleaned. Weld-pad-type sight glasses should be
disassembled and cleaned. New gasketing should be used for reassembly.

5.7.1.7 Cleanliness

5.7.1.7.1 All components should be cleaned, inspected, tested, operation verified, and replaced, as
applicable.

5.7.1.7.2 Clean the area upon completion of all inspections.
5.7.1.8 Equipment Installation

5.7.1.8.1 Verify that the equipment that is/was installed on the baseplate, mounting plate, or plates had
mounting bolts and alignment devices that are/were centered.

5.7.1.8.2 If bolt bound situations had previously occurred, determine whether corrections are necessary and
how the corrections should be completed.

5.7.1.8.3 Review the condition of any washers used and whether hardened washers should be used for the
reinstallation.

5.7.1.9 Auxiliary Components

5.7.1.9.1 Review auxiliary systems for proper installation and sufficient instrumentation such as pressure or
temperature measuring devices.

5.7.1.9.2 Review any component openings to determine if blinds or solid pipe plugs need to be installed.

5.7.1.9.3 Review any components for recommended vents and drains.
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5.7.2 Seal System

5.7.21 Auxiliary Seal System
Auxiliary seal system components can include:
a) heat exchangers,

b) reservoirs,

c) cyclone separators,

d) strainers,

e) accumulators,

f) filters,

g) flow indicator,

h) instrumentation.

5.7.21.1 Auxiliary system and components should be drained of all fluids for complete inspection of the
components.

a) Auxiliary components should be cleaned or replaced.

b) Remove any piping or tubing to allow for cleaning and inspection.

c) Any internal coils should be removed, where possible, cleaned, and inspected.

d) Cover any open ends to prevent contamination per 4.5.1.8.

e) If the reservoir has a bottom flange, it should be removed to allow complete cleaning.

5.7.21.2 Cooling coils (removable or non-removable) should have the outside of the coils cleaned, typically
with high-pressure water, and the inside of the coils cleaned by flushing with a cleaning solution.

5.7.2.1.3 Auxiliary components, including flanges and fittings, should be visually inspected for deterioration
or pitting. Any dents, scratches, or gouges should be investigated to verify that the integrity of the component
has not been jeopardized. Pitting damage should be measured, and the remaining thickness should be
reviewed to verify that the component continues to meet the datasheet and nameplate design information.
Nameplates per 10.7.5 should be provided.

a) The connections and flange faces should be visually inspected. Refer to Annex U for allowable flange face
surface imperfections.

b) Vessels should be inspected in accordance with site regulations.

5.7.2.1.4 If repairs are made to the auxiliary component, the component should be hydrostatically tested per
12.4.12.

5.7.2.2 Accumulators

5.7.2.2.1 With the accumulator out of service, verify the pressure of the bladder and compare to the specified
pre-charge set pressure.
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5.7.2.2.2 If the bladder has the correct pressure, the component should be considered OK.

5.7.2.2.3 If the bladder does not have the correct pressure, verification should be done to determine if the
bladder leaks or has other problems that will not maintain the pressure.

Replace bladder or component as necessary.

5.7.2.3 Filters

Seal filter elements(s) or filter should be cleaned or replaced.
5.7.2.4 Air-cooled Exchangers

Clean coils or fins and straighten bent fins as needed. For exchangers with motor driven fans, remove fan
assembly, clean, and check for loose or damaged components and that the motor turns freely.

5.7.3 Lube Oil System

5.7.3.1  Lube Oil Reservoir

5.7.3.1.1 Lube oil systems may not need to be drained if the lube oil analysis indicates the oil is acceptable.
If lube oil system is drained, components should be drained of all fluids for complete inspection of the
components. Clean and inspect oil drain lines and reservoir. After cleaning and inspection, cover any open
ends per 4.5.1.8 to prevent contamination. Any heaters should be de-energized and locked out prior to draining
reservoir. Clean components in a manner that removes all contaminants and foreign material. Lint-free device
should be used in the cleaning process.

5.7.3.1.2 Remove, clean, inspect for damage, and replace as applicable: inspection covers, vent breathers,
relief and check valves, and pump suction strainers.

5.7.3.1.3 Clean, inspect, and test heater.
5.7.3.2 Lube Oil Heat Exchangers

5.7.3.2.1 Exchangers should be cleaned or replaced. Remove any piping or tubing to allow for cleaning and
inspection. Cover any open ends to prevent contamination.

5.7.3.2.2 Exchangers should be visually inspected for deterioration or pitting including tube sheets, internal
tubing, flanges, anodes, and fittings.

a) Any dents, scratches, or gouges should be investigated to verify that the integrity of the component has
not been jeopardized.

b) Pitting damage should be measured, and the remaining thickness should be reviewed to verify that the
component continues to meet the nameplate’s design information.

c) The connections and flange faces should be visually inspected. Refer to Annex U for allowable flange face
surface imperfections.

d) Vessels should be inspected in accordance with site or regulations.

5.7.3.2.3 The higher pressure side of the exchanger should be hydrostatically tested per 12.4.12.
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5.7.3.3 Lube Oil Accumulators/Pulsation Dampeners

With the accumulator/pulsation dampener out of service, verify the pressure of the bladder and compare to the
specified pre-charge set pressure.

a) If the bladder has the correct pressure, the component should be OK.

b) If the bladder does not have the correct pressure, verification should be done to determine if the bladder
leaks or has other problems that will not maintain the pressure.

Replace bladder or component as necessary.
5.7.3.4 Lube oil filter housings should be completely drained and elements replaced.
5.7.3.5 Lube Oil Air-cooled Exchangers

Clean coils or fins and straighten bent fins as needed. For exchangers with motor driven fans, remove fan
assembly if necessary, clean, and check for loose components and that the motor turns freely.

5.7.3.6  Lube oil pumps should be cleaned along with the suction screen, driver, and coupling. Confirm free
rotation of the pump.

5.7.4 Oil Mist System
5.7.41 Oil mist reclassifier(s) should be visually inspected for plugging or damage and should be cleaned.

5.7.4.2 Verify that each reclassifer is the proper size. Maintain the oil mist reclassifer in the correct location
and orientation.

5.7.4.3 Oil mist manifold should be drained and checked for broken or cracked sight glass.
5.7.4.4 Clean the oil mist manifold, sight glass, and collection bottle.

5.7.4.5 Drain oil accumulators.

5.7.4.6 Inspect tubing and replace if damaged even slightly.

5.7.5 Cooling Water System

Cooling water system components should be cleaned, inspected, and replaced as necessary. If fouled, remove
a sample for possible analysis.

5.7.6 Electrical and Instrumentation

5.7.6.1 Verify that all electrical components, instrumentation, and electrical isolation components are
identified, function properly, and are in good condition.

5.7.6.2  Verify all ground wiring is properly connected, functioning, and is included for all equipment
5.8 Guards for Exposed Shaft Areas

5.8.1 Verify that the guard(s) for exposed shaft areas meet ANSI B11.19 and API 610. If a guard is not
included, review 11.8.2.

5.8.2 Visually inspect the guard(s) for:

a) structural integrity, Documents
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b) indications of rubbing or contact that indicate it has been deformed or distorted,
c) discoloration of nonmetallic components,

d) fastener condition,

e) spark-resistant material construction.

5.9 Work Scopes and Revised Work Scopes

Additional FWS revisions may be necessary until the problem has been resolved. If it is determined that the
pump should be removed and sent to a repair shop, then an RSWS should be developed.

6 Field Repair
6.1 General

This section covers repairs made to the items left in the field after the pump has been removed for repairs.
This section does not cover any pump repair or process piping repair.

6.2 Work Scopes

The work scope developed in 5.9 from field inspections should be completed. ASME Code items should be
repaired per the code.

6.3 Foundation

6.3.1 The baseplate can be removed to correct broken or loose baseplate anchor bolts or foundation
settlement.

6.3.2 Damaged concrete should be removed to sound aggregate and replaced.

6.3.3 Re-grouting and leveling should be per API 686.

6.4 Grouting

6.4.1 Cracked, broken, or loose grout should be repaired by chipping out the damaged grout and replacing
per API 686 with epoxy grout—or other grout materials as approved. Small cracks can be filled with grout or

epoxy to prevent further deterioration.

6.4.2 \Void areas under the top deck plate that are located around equipment supports should be drilled and
filled with fluid epoxy grout in accordance with the methods in API 686.

6.5 Baseplates

6.5.1 Tapped holes for equipment hold-down bolts should be cleaned and “chased” for ease of installation.
Bolts should be wire brushed and threads “chased,” cleaned, and protected until reuse. Chasing taps should
be used to prevent oversizing threads. Recheck for any raised burrs after thread chasing.

6.5.2 Holes for pump hold-down bolts should be per 12.4.10.4.

6.5.3 Equipment mounting pads that are out of level can be repaired by machining per API 686.

6.5.3.1 Mounting pads should be protected with an appropriate preservative.
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6.5.3.2 If mounting pads have provision for taper pin dowels, the holes should be cleaned by hand turning
a taper pin reamer lightly in the hole.

6.5.4 Damaged metal portion of the baseplate can be repaired by welding using the appropriate procedures
for the material being welded. Repairs to equipment mounting pads should have an engineering review to
verify that the integrity of the baseplate is sufficient. Caution should be taken when welding on the baseplate
to prevent affecting grout to base plate bond, distortion of mounting pads, and damage to other equipment
from stray currents.

6.6 Pump Driver

Details for the repairs of the driver are not included within this RP.

6.7 Gearbox

Gearbox repairs should be per API 687.

6.8 Coupling and Exposed Shaft Guards

6.8.1 Couplings should be inspected per 10.6.3.

6.8.1.1 Disc packs on general-purpose metal flexible-disk-style couplings should be replaced if damaged
and the coupling rebalanced if necessary.

6.8.1.2 During coupling removal and disassembly, keep the disc pack in the same orientation/position in
relation to the hub and spacer. Do not separate disc packs that will be reused.

6.8.1.3 Consider sending these couplings to the owner’s selected coupling vendor for refurbishment. Other
general-purpose couplings are generally not repaired.

6.8.1.4  Special-purpose couplings should be repaired by a coupling vendor selected by the owner that can
maintain the integrity of the coupling per API 687.

6.8.2 Referto 11.8.2, ANSI B11.19, and API 610 for guidance on replacement or repair of shaft guards.
6.9 Auxiliary Systems

Auxiliary system repairs are described in 5.7.

6.10 Electrical Grounding

Electrical grounding systems should be repaired by correcting the grounding lugs or wiring. Typically, these
items are replaced.

6.11 Piping Strain

Piping strain correction should be in accordance with API 686.

7 Shipment of Equipment or Components to or from Repair Shop
7.1 Preparation for Shipment

7.1.1  The repair shop or owner has the authority to reject any shipment not in compliance with their rules
and regulations.
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7.1.2 Consult with the repair shop for:

a) shipping container or skid requirements,

b) communications when shipping is initiated,

c) photographs,

d) liquid draining,

e) preservation,

f) warning tags,

g) necessary tooling or fixtures,

h) hold points established before shipping,

i) identification of the length of shipping or storage time,
j) additional cleaning/decontamination.

7.1.3  Shipping containers or skids should be per 7.3.

7.1.4 All shipments not in containers should have a canvas tarp to avoid miscellaneous damage by foreign
objects and moisture.

7.1.5 Preservation should be applied to the equipment and/or components to prevent damage during
shipping and possible storage. Safety datasheet information should be provided for the preservative.

7.1.6 The pump or component(s) should be adequately supported and restrained to prevent movement
during shipment. Block the shaft to prevent axial movement.

7.1.7 Rotors being returned for repair should be adequately preserved to prevent any damage or
environmental deterioration (see APl 686). Each proximity probe target area (burnished areas) of the shaft
should be protected during disassembly with material such as non-adhesive vinyl tape. Each area should
further be easily identified such as with a brightly colored wrapping indicating a probe area and “PROBE AREA,
DO NOT CUT” wording. The rotor should be supported per the recommendations of 7.3.

7.1.8 Verify that all openings of the pump and seal(s) have been sealed using flange covers and metal plugs.
7.1.9 Verify that decontamination and/or draining has been completed.

7.1.10 The repair shop should provide unique identification number(s) to allow tracking of all owner
components at that shop.

7.1.11 The owner should identify all components with a common unique job-related number, such as a
purchase order or requisition number.

7.1.11.1 Material(s) shipped separately should be identified with securely affixed, corrosion-resistant metal
tags indicating the unique number.

7.1.11.2 Crated equipment should be shipped with duplicate packing lists, one inside and one outside of the
shipping container. The packing list should have the unique number and describe each item in the crate.
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7.2 Shipment
7.21 General

7.21.1 The equipment and/or components should be tagged with the owner’s description. Equipment inside
enclosed shipping containers should also have tagging attached to the equipment.

7.21.2 Any pump or component(s) containing hazardous or flammable material should be cleaned and
decontaminated (some disassembly can be necessary) in accordance with applicable governmental codes,
regulations, ordinances, directives, or rules prior to being transported to an off-site location. Safety datasheets
should be included. A repair shop may require owner certification that the pump has been sufficiently cleaned
of all hazardous materials. The owner should communicate with the repair shop of the possibility of trapped
liquids or gases that can result in either a safety situation or that can be affected by the use of flame torches
to facilitate disassembly. Consideration should be given to differences with regulations and languages of the
shipping and receiving locations.

The owner and repair shop may discuss and arrange for cleaning and decontamination at the repair shop.
NOTE 1 The DOT regulates hazmat transportation within the territory of the United States.

NOTE 2 Refer also to ANSI/HI 9.1-9.5.

Consider requirements for other countries that may be used for shipping or receiving.

The repair shop has the authority to reject any shipment not in compliance with their rules and regulations.

7.21.3 The vehicle, the type of vehicle, and method of securing the equipment should be adequate for the
load being transported.

7.21.4 Hold-down methods should not damage the equipment.

7.21.5 Tooling and fixtures for lifting, disassembly, and assembly should be provided, if requested by the
repair shop.

7.2.2 Transporting to or from an on-site repair shop should be done per the recommendations of the site.
7.2.3 Transport to or from Off-Site Repair Shop

7.2.3.1 The shipping location should document what is included with the shipment. Attach a copy of this
document to the equipment and another copy to the outside of any shipping container. Transmit a copy to the
repair shop upon departure of the shipment to the repair shop.

7.2.3.2 Take photographs for documentation of the equipment as loaded onto the vehicle.

7.3 Shipping Containers/Skids

7.3.1  Shipping containers/skids should be adequate to perform the intended service of support, protection,
handling, and the length of shipping and storage time.

7.3.2 Hold-down methods should not damage the equipment.
® 7.3.3 If specified, the containers should have a dual purpose of shipping and storage.
7.3.4 Labeling to include as a minimum (depending if the shipment is from the owner or the repair shop):

a) owner name, location, address, phone contact;
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