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Special Notes

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

Neither API 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 »f API's
employees, subcontractors, consultants, or other assignees represent that use of this publication<vou:d not
infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made b - ihe 'nstitute to
ensure the accuracy and reliability of the data contained in them; however, the Institu.= makes no
representation, warranty, or guarantee in connection with this publication and hereby « xpressly disclaims
any liability or responsibility for loss or damage resulting from its use or for the viola:ian of any authorities
having jurisdiction with which this publication may conflict.

API publications are published to facilitate the broad availability of proven, c2unu =ngineering and operating
practices. These publications are not intended to obviate the need for applying scund 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 a.\ ‘2ther practices.

Any manufacturer marking equipment or materials in conformance wit'i the marking requirements of an API
standard is solely responsible for complying with all the appii~ab.= requirements of that standard. API does
not represent, warrant, or guarantee that such products ¢<'in 1oct conform to the applicable API standard.

MMonghis reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted
by ¢ny means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from
the publisher. Contact the publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100,
Washington, DC 20001.

Copyright © 2022 American Petroleum Institute
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Foreword

A bullet [®] at the beginning of a section or subsection indicates that either a decision is required or further
information is to be provided by the purchaser. This information should be indicated on the datasheets;
otherwise, it should be stated in the quotation request or in the purchase order.

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

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

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

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

This document was produced under API standardization procedu:=s 'hat ensure appropriate notification
and participation in the developmental process and is designated as ai. <« . 3tandard. Questions concerning
the interpretation of the content of this publication or comments :ind aucstions concerning the procedures
under which this publication was developed should be directea in wvriting to the Director of Standards,
American Petroleum Institute, 200 Massachusetts Avenuc. NV, Suite 1100, Washington, DC 20001.
Requests for permission to reproduce or translate all or'any L art of the material published herein should
also be addressed to the director.

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

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


https://www.stdhive.com/standards/api-std-617-ninth-edition-pdf/

Contents

Part 1—General Requirements

1 T o o - 1
2 Normative RefErenCes ........ s e 1
3 Terms, Definitions, Acronyms, Abbreviations, and Symbols ...........ccccoiriimnniinninnnsneen, 5
31 Terms and Definitions ... e nn 5
3.2 Acronyms, Abbreviations, and Symbols............ccccoiiiiiiiccccr e —— 14
4 Dimensions and UNItS ... s P 10
5 =0 [T = 4 L= o P 16
5.1 Statutory ReqUIrements ..........ccoiiiiiiccciciiiie s ccsseers s ssssssre s s s s sssne e e s se s smms e e e s eesnns . - 16
5.2 Unit ReSPONSIDIlItY......cooeeemmmmmieieiieeeeemeeeeeeereerreeseeeeeseesssesssesessssssssssssssssssssssssssssssssnns fenesi tennnn eenes 16
6 BasiC DeSIgN.....ccciiiiiiii it nas ensnanrennnan 16
6.1 7= T - . 16
6.2 1T 1 =Y o G 19
6.3 07 1= 15 T 1 N 25
6.4 Pressure CoNNECLIONS........ccciiiiiiciierr e W R S 30
6.5 Stationary Components..........cccoceiiiiiniininni e e eeeeemereeeessssesssmeeeeeeesaeeas 33
6.6 Rotating EIemEeNnts.........oooeeeeiieiiiiieeeeeeeeesesesesssssssssssssssssssssssssssssssssssses Deres tnsessssssssssssnsnsenenenenennnnnes 33
6.7 Bearings and Bearing HOUSINGS .......cccueemmmimmmmmmmmmmmmmmmmmmsnnnnes sensssssssmsessssmssssssssmssssssnsssssssssssnsnne 36
6.8 (D )V 3 = 1 41T gy < rnrnnnnnnnnarsrnnanannennanananann 38
6.9 Other Standard Specific COmMPoONeNnts..........ccccccriiiiie i e nnne e 56
7 =TT o == s 59
71 Lubrication and Sealing Systems ...........cccccvenuncen. S N 59
7.2 MoUNtING FiXtUres ... rrrre s e r e s s smnn e s sa s mme e e e s sa s smnn e e e e e s snnnnn 59
7.3 Controls and Instrumentation..........cccccccvviiicees e D 65
7.4 15 o= o7 T 1 IR o 67
7.5 Couplings anNd GUATAS........ccccerriiiiiiesiel creee semnnreessssssssssmsre e e sssassssssmsreeeessasssasnnenesssssnsssannnennnes 67
7.6 (D1 AVZ=T -3 1 Lo I 1=y 1 oV S 68
7.7 Enclosures and Insulation ......... ..... . 69
7.8 Other Standard Specific Syster 18 ... i ———— 69
8 Inspection, Testing, and Propa-ation for Shipment ...........ooo e 69
8.1 =TT - O 69
8.2 L 1= o 7= 2 £ o PP 70
8.3 LI (][ FO— SR, 0 Al
8.4 Preparation for Shindment ... sser e sn e e s e mnn e e e e nnnnan 76
9 R =Y 4T ToT = D - 1N 79
Annex A (normative) Prou2dure for the Verification of Residual Unbalance...........cccccrvviccneenennnne. 80
Annex B (normctive, Report Requirements for Lateral and Stability Analyses ......ccccceveccccceceeenennee. 86
Annex C (norn.ative) Requirements for Torsional Analysis Reports .......c.cccccvvieinnnniisnnnssss e, 92
Annex D \1ormative) Magnetic BEarings .......cccccviccccieiriiiiisscsssceres s ssssssssess s s ssssssssssnsssessssssssmssnessessnssnn 96
Anncx E (i ‘ormative) Guidelines for Anti-surge Control Systems ........ccccccccminninnnieenn, 113
Ani 2x b (inilormative) Typical Materials for COmponents........cccccviiccciecerrnninssccssssere s ssseeeeseesnnsns 116
Arnnex G (informative) Full-load/Full-pressure/Full-speed Testing .........cccvvvmmminiimnninnmnnsnennne, 126
~nnex H (normative) Basic Requirements for Dynamic Simulation Studies..........ccccocvciniiiiinnininnn 130
Annex | (informative) Contract Documents and Engineering Design Data .........ccccccevvviccceeennennnnnns 133
=71 o] e T | T o 13V 140


https://www.stdhive.com/standards/api-std-617-ninth-edition-pdf/

Figures

PR WN-=

A1
A.2
A3
B.1
B.2
B.3
B.4
CA
D.1
D.2

Tables
1

2

3

4

A1

B.1
H.1

a A WO N =

5.1

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

o1
7.2
7.3
7.4
7.5

Centrifugal Compressor Performance Map—Illustration of Terms..........cccccciiiiiiciiiicnnnnnn. 13
Typical Mode Shapes and Corresponding Unbalance........ccccccevvcccmermininsccccssceeenesssccsseeeenes 42
Typical ROtor RESPONSE PIOt........cco o ss s s s n s n s e s 43
Plot of Applicable Speed Range of Vibration Limit........ccccccccociiiiiiiiiiccccecrrenr e 44
Typical Soleplate or Baseplate Arrangement ...........coooccccceimriiinccccsscerer s sssssssee e es s sssmeeeeees 62
D T 0 ] 1 S 63
Residual Unbalance WOorksheet ...........oo o sse e 83
Sample Residual Unbalance Worksheet for Left Plane (Metric) .........cccvcvmminiinninsiennincnnen, 84
Sample Residual Unbalance Worksheet for Right Plane (USC)..........cccocviminiinniniienninsene 85
Undamped Critical Speed Map ... e 8o
Stability Sensitivity PIOt ...........oii oot nne e s 89
Geometry Definitions for Tilt Pad Bearing ..........ccccocviiiiniiniincinee e R &
o (=1 o T T L= o I = T P T 91
Typical Campbell Diagram ..........ccccceirreerrrrrsseernsseeeesssne s sssseesesssmresssssmsesssssmsesens o 0 W . 93
Closed Loop Transfer Function Excitation and Measurement Locations .......................... 101
Minimum Acceptable LOg DecC.........iicierri e e 103
Driver Trip SPeeds ......iiccccceiiriiisscccsncrrrr s sssme s e s e s s snne e s s s s s s smmnnees enenss dnnns ) 18
Casting Factors ... e e 25
ASME Materials Inspection Standards ..o e e 29
Maximum Severity of Defects in Castings.........ccccucviiinii i e 29
Trial Weight Multiplier VS N, oottt e 81
Tilt Pad Bearing Dimensions and Tolerances............., ... D-ernrnnnnsnn s nnsnnnnnnnnnnnnnnnan 91
Default Simulation SCOPe IEMS ......ccoviiiiicciiciririiiis i vree cercscrrr e ssnee e e s smnne e e e e sannns 130

Part 2—Nonintegrally Geared Centr fug: | and Axial Compressors

£ T o o 1= 141
Normative RefErenCes ..... ..l e 141
Terms, Definitions, Acronyms, /ab:.rev.ations, and Symbols ..........cccccceiiiiiiiiiiiciininiccccnes 141
Dimensions and Units ............ e e ee e e e e s 141
LYo [ U T =4 L= o PP 141
Statutory REQUITEMEICS .....ueeieeiiiiiiiccccnerrer s ss s sssmse e e s sesss s sssms e e s e e s s s s snme s e e e eesssssnnnnenenesennnsnnnnns 141
Unit ReSpoNSIbility..... ... oo s s e s e essssssnnnnssnnsnensnsnnsnnnnnnnns 141
2 ] Lol 1T T | o PP 141
=Y o) 4T 14 o = 141
1 1= =T 141
O 1= ' TP 141
Pressur. Casing CONNECLIONS.......occiiiiiceii i s 143
Statior.ary Components..........cccviiiiiii i —————————————— 143
ROtating Elements..........ooiiiiiii it 144
Rerings and Bearing HOUSINGS ... s s s 146
D Y 18 1 = 147
Jther Standard Specific COmMPONENtS ... e 147
o =TT o 148
7= o =1 | 148
Soleplates and Baseplates........cccocccccceiiiiiiiicccsceree s sssce e e nmnn e e s 148
Controls and Instrumentation.............ccoooriiercrere e 149
ESY o XY o3 = 1 I I e T o -3 S 150
Couplings anNd GUAIAS........ccceriiiieiriiir i r e 150


https://www.stdhive.com/standards/api-std-617-ninth-edition-pdf/

7.6 Drivers and GeaAriNg ........ucieriiiiiuiriiniisis i s 151

7.7 Enclosures and INSUIation ... e 151
7.8 Other Standard Specific Systems ..o ————————— 151
8 Inspection, Testing, and Preparation for Shipment ............cccccriis e 151
8.1 7= o =1 | 151
8.2 1= o 7= 2 £ o 151
8.3 =553 0 T 151
8.4 Preparation for ShIPment ... s smn e e e s sannn e e e e e e nn 157
9 B =Y 4T Fo T = I T |- 157
9.1 7= 4 =T - 15/
9.2 ProPOSAlS ...t rar e erarerararaeeeeeeaneeeeeaeerarenenerenenenenns Tene .. 157
9.3 L0207 411 - Tz 8 -1 - TP Y £
Annex A (normative) Datasheets ..........cccccciiiiiiiiinniin e s e 158
Annex B (informative) Vendor Drawing and Data Requirements ..........ccccccicinninciinnininnn eernannnenn 183
Annex C (informative) Centrifugal Compressor Nomenclature..........ccccoiiiiiiiniicnnint e, 194
Annex D (informative) Inspector’'s Checklist ..........ccccccciiiiiiicciismmeinr i iecccserrre e eerreens esssssseeensesnes 195
Annex E (normative) Nozzle Forces and Moments........ccccoecccccmmrmmmiiicccscsee st nveneesssssssseesenssnnnes 203
Figures

1 Axial Compressor Performance Map—Variable Speed ... ... ...cccciiiriiccccerrnnn e 149
2 Axial Compressor Performance Map—Variable Stator Vai.''s ........cccooveriiiriscccceecenneenncnes 149
3 Mechanical RUNNING TeSt........cccciiiiiiiiiiicereirscsnreersennes esseer ssssressssssesssssssesssssseesssssseesasssnenans 154
CcA Centrifugal Compressor Nomenclature.............ccoeile i 194
E.1 Combined Resultants of the Forces and Momen: o1 Torrections ..........ccoccimniniiennninnen, 205

1 £ o7 o o 1 = o 206
2 NOrmative REfEreNCesS ..... .o e s e e e e 206
3 Terms, Definitions, Acronyms, \Loraviations, and Symbols ..........cccccccerririccccccrnnnincccccnne 206
4 DIimensions and UNItS ........ .o i 206
5 LYo [ U T =T 4 L= o PSP 206
51 Statutory Requiremei 't' ........................................................................................................... 206
5.2 Unit ReSPONSIbIilit) ..... oot r s s s s s s s s s s s s s s s s s s nnesennnennnnnnnnnnns 206
6 = LT o2 I L= T | o 206
6.1 General............. - AR RS RA LA NA LA LA A LA LA LA NANA NSNS RRREREAERESEAEAESsamasasasssssasas 206
6.2 1 1= =T 207
6.3 L0 T ' T 207
6.4 Press fre asing CoNNECLIONS........cccciiiiieiiiiicir it 207
6.5 Stationa™y COMPONENTS.........coiiiiiiiiiiir i ————— 208
6.6 Retating Elements..........oiiiiiiii i 209
6.7 bu: rings and Bearing HOUSINGS ....ooeeeeeeeemmmmimmmemecececeeeeeeeeeeeseeeeeeeseessesssssssssssssssssssssssssnsnsssnnnnnnns 209
6.. A 3V 1 41PN 21
9 Other Standard Specific COmMPONENtS............ccccciiiiiiiiiccirecrrr s 21
¢ o =TT~ o - 215
71 7= o =1 | 215
7.2 Lubrication and Sealing SYStemss .........coo it 215
7.3 Mounting FiXtUres ..o s n e s 215
7.4 Controls and Instrumentation.............cccccviiiiiiicciirr e 215

vi


https://www.stdhive.com/standards/api-std-617-ninth-edition-pdf/

7.5 £ 0 1= o2 - 1 I o T 216

7.6 L2 T 110 To E=3= T T B €U T T4 o £ 216
7.7 L= 217
7.8 Enclosures and INSUIation ... 217
7.9 Other Standard Specific SYStemMS .........ccov i 217
8 Inspection, Testing, and Preparation for Shipment ............oocrr e, 217
8.1 (7= o 1= | 217
8.2 1= o 7= o2 €T o 217
8.3 =553 ' 218
8.4 Preparation for Shipment........... s 222
9 RS T o o] 11T =3 - 1 - R .. 222
9.1 (7= 4 =T o Pt 22
9.2 o o o o X7 | L= 223
9.3 L0207 411 = Tz 8 - | - L S S o 223
Annex A (informative) Typical Datasheets.........ccccccciiiiiiiiiniinc ) eeeenmnenes 224
Annex B (informative) Vendor Drawing and Data Requirements ...........ccceccccmiieectvent corvesccennssceceens 249
Annex C (informative) NOmMeNCIature ... srcccscere s ssssne e e s s sns snmne e rees sssssesessssssssnes 261
Annex D (informative) Inspector’s Checklist ..........cccccccrrrrriiccccceennnnnnnnndt W o D 264
Annex E (informative) External Forces and MOMENLS ..........ccccririieerrercernss firrree e seee e smee e 272
Annex F (normative) Rating Formulae for Integral Gearing............ By -+ e srnnnmmmnrrreesnssnnnn e ennnnnnns 273
Figures

1 Face Width Limit .........cccoiiieiiiiciieirccissrscssessssses D rrees rsssssesssssssesssssssesssssnsessassnsessassnsessassnnenaas 213
2 Mechanical RUNNING TeSt.......occoiiiiiiiiri i e 220
CA1 Cross-sectional View Three-stage, Two-pinic 1 CCMPressor.........cccccvrriiicccssmereessssssssssmeenes 261
C.2 Typical Integrally Geared Compressor Package .........cccoocieiriniiinniniinnsnness e 262
C.3 Typical Integrally Geared Compressor Arrangement ..........cccccveiiiiccismemnennnsssssssssesesssssssesnnes 263
Table

1 (DT YL T T 0T3RS .= PP 212

1 T o o - PR 276
2 Normative Referensey ... ...t s s 276
3 Terms, Definitir=s, .>cronyms, Abbreviations, and Symbols ..........c.cccciiiiiiiiiiiiiiinicicaes 276
4 DImMensions an Y U itS ... e 276
5 L= o LT =0 L 276
5.1 Statutor;: ReqUIrements ... ————— 276
5.2 Unit RUSPUNSIDITItY ... e 276
6 Be SIC D@SIGN...ciceiei ittt 276
6.1 L1 - | 276
6.: T 10 - | 277
23 L0 171 4 Vo 1= SRS 277
6.4 Pressure Casing CONNECLIONS.........ccoiiiiiicccieiiii s ccserr s ssssr s e e e s nmn e e e s e e s mnn e e e e e snnnnn 278
L5 Stationary COMPONENTS........cceiiiiiiiccicrire e r s ssss e e e s s s sans e e e s e s s s s s smnne e e eessnssnnmnnenns 278
6.6 Lo =1 | e =3 (=1 4 L= o 279
6.7 Bearings and Bearing HOUSINGS ........ccccciiiiiiiiiiiir i s s 280
6.8 D Y = 1 = 281

vii


https://www.stdhive.com/standards/api-std-617-ninth-edition-pdf/

6.9 Other Standard Specific CoOmMPoNeNnts ... e 282

7 T L= o = 283
71 Lubrication and Sealing SysStems ........ccccciiiiiiiiinni s ————— 283
7.2 MouNting FIXEUIes .......oooo e cecececeecee e e e e e e e neeenn e e s e e e s resrnrnrssnsssnnsnnnnnnsssnnnnnnnnnnnnnnnnnnnns 283
7.3 Controls and Instrumentation.............ooiiiicc e e 283
7.4 EST oYY o3 - 1 I I e T o -3 SR 283
7.5 Couplings aNd GUAIUS........cccccererriiiiieimnrrrrrriss s ssssssre e s e s ssssssssne e e e s ssssssssnneesessssssssnnneeenessassssnnnnnnees 283
7.6 D LT 283
7.7 Enclosures and INSUlation ... 284
7.8 Other Standard Specific Systems ... —————— 204
8 Inspection, Testing, and Preparation for Shipment ............coornccci ..286
8.1 (7= 4 =T o P ....86
8.2 General ReqUIremMENtS...... ... sme e smmne e e s s smmn e e e s eens mmnes 286
8.3 L 1= o 1= o2 1 T o U S S 286
8.4 5T {3 PSS PN 286
8.5 Preparation for Shipment............. . ned eerrre s annne e e e e 291
9 5107 o7 o] [1=1 =30 B T - TSRS . N 291
9.1 7= 1= - | P . 291
9.2 0 o == = errrererere 291
9.3 (00T 1 - T 0 -1 s 292
Annex A (informative) DatasSh@ets ...........ccccoeeeeirrrrimerrnsscerrrs e e s e erner e e s e smn e e smn e e smnn s 293
Annex B (normative) Vendor Drawing and Data Requirements ....... ... 304
Annex C (informative) Cross-section .........ccccceeiicccimennennnsiiennes S 316
Annex D (normative) Expander-generators...........cccceuriinnns e eeesmErerrreeeessssErrrrr e —————— 318
Annex E (informative) Inspector’'s Checklist .........ccccccl coviiiiini e 328
Annex F (informative) Nozzle Forces and Moments ........c.ccocccimiiiinnininninis s 336
Figures

1 Mechanical RUNNING TeSt.........c. i e 288
CA1 Typical Expander-compressor ibowing Key Parts...........ccccciiiiiiiiiininnisnnsnsn s sssssssssssnns 316
C.2 Typical Expander-generator Cho.:iig Key Parts.........cooccccieiiiiiiisccccecceee s ssccsscees e e 317
F.1 Combined Resultants of the Fo.ces and Moments of Corrections ..........ccceeeecericccccenncneen. 338

viii


https://www.stdhive.com/standards/api-std-617-ninth-edition-pdf/

Axial and Centrifugal Compressors and Expander-compressors
Part 1—General Requirements

1 Scope

This standard specifies minimum requirements and gives recommendations for axial compressors, single-
shaft and integrally geared process centrifugal compressors, and expander-compressors for special-
purpose applications that handle gas or process air in the petroleum, chemical, and gas industries. This
part of API 617 specifies general requirements applicable to all such machines.

API 617 does not apply to the following:

— fans (these are covered by APl 673) or blowers that develop less than 34 kPa (5 pri) jress re rise
above atmospheric pressure;

— integrally geared centrifugal plant and instrument air compressors, which are cover.d by APl 672;
— axial inflow expanders, such as hot gas expanders.

This part of APl 617 contains information pertinent to all equipment cov. "ed Hy the other parts of this
document. It shall be used in conjunction with the following parts, as applicaw e to the specific equipment
covered:

— Part 2—Nonintegrally Geared Centrifugal and Axial Comore: sors:

— Part 3—Integrally Geared Centrifugal Compressors;

— Part 4—Expander-compressors.
2 Normative References

2.1 The following referenced documents a. ~ .2 'spensable for the application of this document. For dated
references, only the edition cited appliec “ro’ undated references, the latest edition of the referenced
document (including any amendments) ¢ npues.

API Standard 541, Form-wounc Cqun:2l Cage Induction Motors—375 kW (600 Horsepower) and Larger,
Fifth Edition

API Standard 546, Brus*.>ss Synchronous Machines—500 kVA and Larger, Third Edition

API Standard 612, Petrc'cum, Petrochemical, and Natural Gas Industries—Steam Turbines—Special-
purpose Applicat'ui.s, Seveiith Edition

API Standard 315, Special Purpose Gear Units for Petroleum, Chemical and Gas Industry Services,
Fifth Edition

API Ctanae. 4 614, Lubrication, Shaft-sealing and Oil-control Systems and Auxiliaries, Fifth Edition
Pl 2tandard 616, Gas Turbines for the Petroleum, Chemical, and Gas Industry Services, Fifth Edition

Pl Standard 670, Machinery Protection Systems, Fifth Edition

APl Standard 671, Special Purpose Couplings for Petroleum, Chemical and Gas Industry Services,
Fourth Edition
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