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Abstract: AC adjustable speed drive (ASD) systems rated above 375 kW and above 750 V
output voltage as used in petrochemical and similar applications are applicable to this standard.
Performance requirements for an ASD system including, but not limited to, input transformer or
reactor as required, power electronics, control interfaces, cooling system, switchgear, and motor
are covered. Requirements for power quality, engineering analysis, start-up assistance, training,
and spare parts are also included. Certain items such as the motor, switchgear, or transformer
may be excluded from the scope of vendor supply if specified in the data sheets; any special
requirements for the excluded equipment shall be given by the system vendor.
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Introduction

This introduction is not part of IEEE Std 1566™-2015, IEEE Standard for Performance of Adjustable-Speed AC
Drives Rated 375 kW and Larger.

IEEE Std 1566-2005 has been revised to address technology changes as well as working experience with
the standard.

The need for a performance standard for ASD systems was perceived as a means to reduce confusion when
specifying large drive systems for petrochemical and similar applications. Therefore, the work of this
document was started in 2000. Input was received from users, manufacturers, and consultants in the
industry.

viii
Copyright © 2015 IEEE. All rights reserved.




Contents

L OVETVIBW ..ttt ettt ettt et et e bt e at e et b e s bt e et e bt e bt e ebt e e et e e bt e sbeeeabeeabe e beesubeenbeenbeenae 1
L BT oL USRS 1
L2 PUIPOSE .ttt ettt ettt ettt e e ettt e e s bbbt e e e s b bt e e e s bbbt e e e e bbbt e e e e bttt e e e e bbb e e e e eabeeeeeas 1
1.3 APPIICALION ...eieniiiieiiie ettt ettt ettt e ettt et e e st e e taeeesbeeesabaeessbeeassbeesasaeesssaeensseeassseesssaeesseeensseeessseens 2

(0] 40T S () (o) 1<) 11611 PRSP 3

3. Definitions, acronyms and abbIreVIAtIONS. .........ccuieriuieeririeeiiieerieeeiteeesteeesreeesareessaeesseeessseessssaesseeesnsens 4
R D) 108131 ) 1 PP P USRI 4
3.2 Acronyms and abDIreVIAtIONS .........c.eeeruierriieiitieeiitieesteeeriteestteesteeessteeasseessaeesnsaeesssaeesseessseesseeens 4

Y (<1 OO RRSPRP 5
E R € (<1< ;| SRR USSR 5
4.2 ASD cONSLIUCLION T@QUITCTIICIILS ......uvvreeerrierereeeerreeireesseeessseeessseesseeesseeesssessssseesssseessseessssessssseessees 5

I B sV UAr oo 08 L Ter T ARSI 7
5.1 ASD SEIUCLULE «...eoeniiiiiniiieeitt ettt ettt e st s et ettt et esabaeesabeeenabeeeatneeeabneesaneeens 7
5.2 TOSULATION 1.ttt ettt e ettt e sttt e bt e ettt e e bt e e sab e e e eab e e bt eeeabaeeeaneeens 7
RO T A\ 51730 ) 1 USRI 7
S RECHIIET ..ottt ettt e e e et e b e s bt et et e e bt e sebeeat e e bt e sbeesebeemseenbeesaeeenneenees 8
R B T O 11 USSR 8
500 TIVETEET ..ottt ettt ettt e et ettt et s et e nab et et e e e e e ene 8
5.7 MOQUIAT SYSEEIIL. ...ttt ettt ettt et e ettt e sttt e st e e sat e et ee ettt e sabteesabeeenabeeembbeeenbaeesaneeens 9

6. Adjustable SPEed OPCIALION ......cc.uvieeiiiieiiie et e ettt ettt et e ettt e et e e et e e sbeessnaeeesseesnsaeesnseeesnseesnsseesnnseennsens 9
6.1 POWET SUPPLY 1..eveiiiiiieiiie ettt et e et e e st e e etb e e eataeesabaeessbaeessbeeessseeessaeeassaeensseeessseensseeens 9
L 5 34 1110) 11 (oL F ST UUPRPN 9
LR I O o1 LRSI 9
0.4 PEIrOTMANCE .......oeiieiieitii ettt ettt e ettt e et e ettt e et e e eab e e e enbeeeseeeenbeeeenteeeanneean 10
0.5 GIOUNAING .....eeutieiiiieeiieeette et e ettt e et te e s teeeteeestaeeesteeesseesntaeesnsaeesseesnsseannsaeessseeansseesnsneesnseeennseenn 10
6.6 RAtING OF SUPPLY -ttt ettt et e et e st e e et e ettt e ettt e nebeeenneee s 11
6.7 TranSient OVET-VOILAZES .......eeeiueeeiiieeetieeetee ettt e eteeeeteeeeteeeeteeesette e steeansaeeenseeennseeesaeesnseeeanseeeanneenn 11
6.8 VOItAZE SAES...cuuviiiiiieiiiieiiee ettt e ettt e et e e st e e et e e steeeeebeeetbeeeataeeasbeeesbeeessaeeasseeensbeeessaeeessaeessreeesreens 11
6.9 ASD supply voltage ride through ..........coociiiiiiiiii e 12
O O BT o § o) L TSRS 12
6.11 Three-phase VOItage SWELLS.......coouuiiiiiiiiiiiiie ettt et e e s 13
6.12 VOIAZE AISTOTTION. ...eutiieiiieeiiieeiiee ettt eetee et e st e e e teeetbeeetaeesateeesseesnsaeesnsaeennseeansseesnsneesnseeennseenn 13
6.13 VOItage UNDALANCE .........cciiiiiiieiiiie ettt ettt e et e e et e e etbeeestaeeesteeessbeeessseeessneessseeessseens 13
6.14 CommOon-mMOde VOILAZE ......cc.eiruiiiiiiiiiiiiiii ettt ettt ettt et ettt et esaeesaee e 14
6.15 Power-factor correction capacitors—switching transients.............eccvveerveeeeiieercreeerveeerieeeneeennens 14
6.16 Harmomnic diSTOITION .....eeutiiiiiieiiie et ie et ee ettt ettt e ettt e et e ettt e et eeeemb e e e et eeebaeeenbeeesneeeeaneeean 14
6.17 Electromagnetic interference and radio-frequency interference...........ocovveeeveeerciieeneieenieeneeeenenn 15
6.18 ACOUSHIC NOISE LEVEL ....eiiiiiiiiiie ettt ettt st et e e s 15

T COMEIOL ottt ettt ettt e e et e e e e e ettae e e e e atbaeeeesaabeeeeaassbaaeeeasssseaaaasssseeeeanssseaeaasssaaaesasseeaennnens 15
To1 GENETAL ...ttt ettt h ettt b ettt e b e e bt a ettt e bt e eht e et e e beenbeeeaeeen 15
A e Yoz 1103115 (o) BRSSPSR 16
7.3 Remote cONtrol (ZENETAL)........cc.eiiiiiiiiieeciie et eete et et et eeetbeeetaeeeateeesesaeestaeesnsneennseeensseens 16
7.4 BYPASS OPCIATION .....eeeitieeiiieiiiee ettt ettt ettt e sttt e et e ettt e sttt e se bt e ettt e eabeeesabeeennbeeenbaeeeabeeesnbeeenneeeas 17

X
Copyright © 2015 IEEE. All rights reserved.



8. INPUL tranSTOTIMET OF TEACTOT ....vvieiiiiiiiieeeiiieeeeeitteeeeetireeeeeiteeeeestbreeessabeeeeeasssseeeeassneeeaasssseaesansseeeeennnes 18

8.1 TTANSTOTINET ....ueiiiiiiii ettt ettt sttt ettt e sbe e e bt et e e b e e sbe e sateebeenbeesaneeas 18
8.2 REACHOT ...ttt ettt e se bt ettt e st e s et e bt e et e sttt e s ateeenbaee s 19
LR\ (0] 10 ) OSSO PP PP PP PUPUPPPPPRRRORY 19
9.1 SPECITICALION ..ottt et eiiee ettt e ettt et e ettt e et e e s teeesbeeesabeesssbeesnsaeesssaessssaesssaaesssaeanssaesnssaensseeensseeensses 19
0.2 TOMPETALUIES ......eeeeeieeiieeeiiee ettt et ee ettt e ettt e e aeeeaaaeeeaseeeaaeeesaseeeameeeenteesataeeanteeeanteeensneesnbeeennseeenees 20
9.3 SYNCHIONOUS MOTOT ....eeuiiieeiiieeiteeeiieestte ettt e ettt e eteeessseesateessaeessseeseseesnsaeesnsaeesseeensseesnseeensseeensses 20
LR N5 (o) L A OSSP PUST PR 20
10. SWItChZEAT ANd STATLETS .....eeuteeieiritieieeieerite ettt ettt et sbe e st ee et e st st et e sbeesaaeeabeebeenaeesaneeaneen 21
1O.1 REQUITEIMENES ....eieeviieeiiieeiieeeieeesteeesiteeeteeesteeeseseeesaseesssaeesssaeessseessseesssseesssaeesssesessseenssseessseeensses 21
10.2 SWILCREEAT SUPPLY --veeeneeeeette ettt ettt ettt e e eet e et e e st e e s st e e snteeebeeeenteeeenneeenees 21
L1, COOIING SYSTEIM ...veiiiviieiiiieeiieeeiteeeiieeeitee ettt esebeeeseseeetseesssaeessseeeasseeassseesssseesnseeessseeesssaesssaessaeessseennes 21
11.1 Cooling SYStEM @QUIPIMEIIL ......veiietieeiiieiieeeitieeritee ettt e st e et e et ee sttt e st e e sabeeentbeesbeeesabeeesaneeennnes 21
LN 1 o7 Yo U1 USSR 21
11.3 LiQUIA COOTIME . eiieviieiiieeiie ettt et ettt ettt e et e e et e e st e e e stbeeesabeessbaaesssaeessaeessseensseeenssaeensnes 22
12, SyStem COOTAINALION ....eoutieiiiiiiiiiiiite ettt ettt ettt et et e st st et enbeesaaeeabeenbeenaeesaneeaneen 23
12,1 RESPONSIDILIEY ...vveuiviieiiieeiieeeiie et e et e ettt e e e stee et eestaeessbaeessbeesssseesnsaeesssaeassaeensseenssaeensseesnsnes 23
12.2 COMPALIDIIIEY +.v ettt b ettt ettt b et b et nbe st e bbb sbeennes 23
13, ENGINEEIING STUAICS ... .eeuvtieeiireeiieeeiieeitee ettt eeteeesteeetteeessteessseeeasseeesseesssaeesnseeesnseesasseesnsseessaeesnseennns 23
LI B €1 1 < v | PP P RO P PR 23
13.2 Studies to determine process or driven equipment reqUIrEMENLS ......c...eeveerreeneereerireeneeneerveenees 23
13.3 Power-system analysis to determine system response to ASD ........cccceevviiiririeerieeeniee e 23
13.4 Studies to determine system mechanical CONSLraINES ..........oevouieiriieiiiieiiieeeie e 23
13.5 Studies to determine heating or COOling CONSIIAINES ........c.eeerevieeriieeriiieiiieeeiieerreeeieeeeieeeeereeeenes 23
13.6 Relability @nalySiS .. .cc.ueeioueieriiieiiie ettt ettt ettt et e ettt e st e eeb e e 23
14. InSpection and fACLOTY tESTS .. .eeeuireriieesiie et ettt eetee et e et e et e et e e ee e st e sseeessseeesnseesnseesnsaeeanseennes 24
T4.T RECOTAS ..ttt ettt ettt e bt e et et et esh e e s et eab e e bt e sabeeabeenbeesaeesaneennean 24
L TS B o) 2 LSRR 24
T4.3 IMIOTOT EESES ...eeneeieniiee ettt ettt ettt et et ettt e s e e st e e bt e st esat e e sat e e e et e e sabaeesebaeenaneeentnes 25
R 1Sy 1 B L USSP 25
14.5 Testing of synchronous motor apPliCAtIONS..........ccueerrureeiriieeriieesiieereeesieeeeieeesereeeeaeesraeeseneeeeees 26
15. Shipping, Handling and Storage ReqUirements .............coeoueieruiieiiiiiniieiiiience e 26
16. Commissioning and Startup aSSISLANCE.........c.ueeueereerieriiienieenee et enie et sttt esteeseee b ebeenaeesareeanees 27
16.1 COMMUISSIONING PIAN......eiiiiiiiiiieiiieerteeete e et e e ereeestteesteeesbeeesebeessabeesssaeesssaeesssasessseesssaeensseeesses 27
LI O TS 16 BT g et TSP SUSPR 27
103 RESUILS ...ttt et b e bbbt et e sh e sab e et e bt e s b et e e e sbeesate e s 28
L b v 71 V1 1Y <P UO PRI 28
177, SPAIE PATLS ...eeeeiuiiiieeeiitt e ettt ettt e ettt e e ettt e e ettt e e e abb e e e s ettt e e e e easbbeeeseanbbeee s e abbeeeeennbbeeeeanbteeeeaanee 28
18. Data INEICRANGZE .......veiiviieiiiieciie ettt ettt e et e ettt e et e e s bt e e sbeeeabeeessaeessseeessseeessseesnnsaesnsaeessseeanes 28
Annex A (normative) MV adjustable-speed drives electrical data sheets for purchasers.............cccccceeeneee. 30
Annex B (normative) MV adjustable-speed drives electrical data sheets for manufacturers....................... 34
Annex C (informative) Technical data sheet gUuide...........ccouiiiiiiiriiiii e 38

X
Copyright © 2015 IEEE. All rights reserved.



Annex D (informative) Engineering studies: typical requirements (tutorial only) .........ccccceviiiniennnenns
Annex E (informative) Specialized appliCations...........ccueeiriieriiieeriieeniee ettt e saee e s

Annex F (informative) BibDlOIaphy ......c..ccccviiiiiiiiiiiiiciii ettt ettt e et e s aaeesaaeesaraeenes

Xi
Copyright © 2015 IEEE. All rights reserved.






IEEE Standard for Performance
of Adjustable-Speed AC Drives
Rated 375 kW and Larger

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health,
or environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.iece.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard applies to ac adjustable-speed drive (ASD) systems rated above 375 kW and above 750 V
output voltage as used in petrochemical and similar applications. It covers the performance requirements
for an ASD system including, but not limited to, input transformer or reactor as required, power electronics,
control interfaces, cooling system, switchgear, and motor. Requirements for power quality, engineering
analysis, start-up assistance, training, and spare parts are also included. Certain items such as the motor,
switchgear, or transformer may be excluded from the scope of vendor supply if specified in the data sheets;
the system vendor shall specify any special requirements for the excluded equipment.

1.2 Purpose
The purpose of this standard is to assist users in defining the required performance of a drive system in

clear terms. It is not intended to specify a particular technology that must be followed. It is to be used with
the data sheets provided in Annex A and Annex B.
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