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The CE mark as shown below can be used, under the responsibility of the manufacturer, after completion of an EU 

Declaration ofConformity and compliance with all relevant EU Directives. 

Authorized Signature 

Kevin Wang 

Laboratory Manager 

EBO assures objectivity and justness of the test, and fulfill the duty of confidentiality for applicant’s information. Applicant should undertake 

responsibility for the authenticity of submitted sample and information. The result(s) shown in this report refer only to the sample(s) tested. The 

test results only reflect the evaluation of the sample under test and are not authorized for other purposes. EBO do not accept any liability to you 

for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise. This report is invalid without signatures of 

approver and special seal for inspection of EBO, or it has been reproduced in full or part. This report shall not be published as advertisement 

without the approval of EBO. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and 

offenders may be prosecuted to the fullest extent of the law.This document is issued by the company under its General Conditions of Service 

accessible at http://www.ebotest.com/zjyb/318.html. 

TEST REPORT
Applicant: HNC ELECTRIC LIMITED 

Address of Applicant: Unit 04, 7/F., Bright Way Tower, No. 33 Mong Kok Road. Kl, 

Hongkong 

Equipment Under Test (EUT) 

Product Name: AC SERVO MOTOR 

Brand Name: HNC Electric 

Model No.: Please refer to pages 5 to 7 

Applicable standards: EN 60034-1:2010+AC:2010 

Date of sample receipt: July 17, 2020 

Date of Test: July 17, 2020 To August 4, 2020 

Date of report issued: May 25, 2021 

Test Result : PASS 
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TEST REPORT 

EN 60034-1 

Rotating electrical machines - Part 1: Rating and performance 

Report reference No.………….........: EBO2007103-E159B-1 

Testing Laboratory Name ……………: Shenzhen EBO Testing Center 

Address ............................................ : 

 

Building A, Qinye Business Center, Xin'an Sixth Road, 82th District, 

Bao'an, Shenzhen, China 

Tested by (name + signature) .......... : Bernie Xia  

Approved by (name + signature) ...... : Kevin Wang  

Date of issue ..................................... : May 25, 2021 

Total number of pages...................... : 42 pages 

Test specification:  

Standard ........................................... : EN 60034-1:2010+AC:2010 

Test procedure ................................. : LVD 

Non-standard test method ................ : N/A 

Applicant’s name ............................ : HNC ELECTRIC LIMITED 

Address ............................................ : 
Unit 04, 7/F., Bright Way Tower, No. 33 Mong Kok Road. Kl, 

Hongkong 

Manufacturer .................................... : HNC ELECTRIC LIMITED 

Address  ........................................... : 
Unit 04, 7/F., Bright Way Tower, No. 33 Mong Kok Road. Kl, 

Hongkong 

Test item description ..................... : AC SERVO MOTOR 

Brand Name ..................................... : HNC Electric 

Model/Type reference....................... : Please refer to pages 5 to 7 

Test Model No.:  ............................... : S60-2-006M30 

SRatings ........................................... : Input: AC 220-240V, 50Hz, 6A 
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Test item particulars ..................................................... :  

Classification of installation and use ........................... : Mobile apparatus 

Supply Connection ....................................................... : AC Mains Operated 

Possible test case verdicts:  

- test case does not apply to the test object ................. : N (Not Applicable) 

- test object does meet the requirement ....................... : P (Pass) 

- test object does not meet the requirement ................ : F (Fail) 

Testing ........................................................................... :  

Date of receipt of test item ............................................ : July 17, 2020 

Date (s) of performance of tests ................................... : July 17, 2020 To August 4, 2020 

General remarks: 

The test results presented in this report relate only to the object tested. 

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory. 

"(see Enclosure #)" refers to additional information appended to the report. 

"(see appended table)" refers to a table appended to the report. 

 

Throughout this report a point is used as the decimal separator. 

 

This document is issued by the company under its General Conditions of Service accessible at 

www.ebotest.com.  Attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein. 

Any holder of this document is advised that information contained hereon reflects the Company’s findings at 

the time of its intervention only and within the limits of Client’s instructions, if any.  The Company’s sole 

responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all 

their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or 

falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to 

the fullest extent of the law. 

Unless otherwise stated: (a) the results shown in this document refer only to the sample(s) tested and (b) 

such sample(s) are retained for 1 month.  This document cannot be reproduced except in full, without prior 

approval of the company. 

General product information: 

AC SERVO MOTOR, Power by mains, For indoor use only. 

 

Instructions and equipment marking related to safety is applied in the language that is acceptable in the 

country in which the equipment is to be sold. 

 

http://www.ebotest.com/
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Tests performed (name of test and test clause): 

The sample(s) tested complies with the requirements of EN 60034-1 

When determining the test conclusion, the Measurement Uncertainty of test has been considered. 

 

Summary of compliance with National Differences 

Compliance with the National requirements of CENELEC common modification. 

Copy of Marking Plate: 

 

 
 

 

 

Version 
Version No. Date Description 

00 August 4, 2020 Original 

01 August 13, 2020 New report* (Change Model No.) 

02 September 22, 2020 Report 2 (Change Model No.) 

03 May 25, 2021 New report (add Model) 

   

Product Name: AC SERVO MOTOR 

Model no.: S60-2-006M30 

Input: AC 220-240V, 50Hz, 6A 

HNC ELECTRIC LIMITED 

Unit 04, 7/F., Bright Way Tower, No. 33 Mong Kok Road. Kl, 
Hongkong  

 

 

S/N: XXXXXX          Importer: XXXXXX          Address: XXXXXX 

Made In China 
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Model No.: 

S60-2-006M30 Sx40-2-013M30x-xx Sx40-2-033M30x-xx 

Sx60-2-006M30x-xx Sx60-2-013M30x-xx Sx60-2-019M30x-xx 

Sx80-2-013M30x-xx Sx80-2-024M30x-xx Sx80-2-032M30x-xx 

Sx80-2-033M30x-xx Sx80-2-035M20x-xx Sx80-2-035M30x-xx 

Sx80-2-040M25x-xx Sx90-2-024M30x-xx Sx90-2-035M20x-xx 

Sx90-2-040M25x-xx Sx110-2-020M30x-xx Sx110-2-040M20x-xx 

Sx110-2-042M20x-xx Sx110-2-042M30x-xx Sx110-2-040M30x-xx 

Sx110-2-050M30x-xx Sx110-2-054M20x-xx Sx110-2-054M30x-xx 

Sx110-2-060M20x-xx Sx110-2-064M20x-xx Sx110-2-064M25x-xx 

Sx110-2-060M30x-xx Sx110-2-075M20x-xx Sx110-2-100M20x-xx 

Sx130-2-040M25x-xx Sx130-2-048M20x-xx Sx130-2-050M20x-xx 

Sx130-2-050M25x-xx Sx130-2-054M15x-xx Sx130-2-054M30x-xx 

Sx130-2-064M15x-xx Sx130-2-060M25x-xx Sx130-2-064M30x-xx 

Sx130-2-075M15x-xx Sx130-2-075M20x-xx Sx130-2-075M30x-xx 

Sx130-2-077M20x-xx Sx130-2-077M25x-xx Sx130-2-077M30x-xx 

Sx130-2-084M15x-xx Sx130-2-084M30x-xx Sx130-2-096M15x-xx 

Sx130-2-096M20x-xx Sx130-2-096M25x-xx Sx130-2-100M10x-xx 

Sx130-2-100M15x-xx Sx130-2-100M25x-xx Sx130-2-115M15x-xx 

Sx130-2-115M20x-xx Sx130-2-146M15x-xx Sx130-2-146M20x-xx 

Sx130-2-150M15x-xx Sx130-2-150M25x-xx Sx150-2-150M20x-xx 

Sx150-2-150M25x-xx Sx150-2-180M20x-xx Sx150-2-230M20x-xx 

Sx150-2-270M20x-xx Sx180-2-172M15x-xx Sx180-2-172M25x-xx 

Sx180-2-175M30x-xx Sx180-2-190M15x-xx Sx180-2-215M20x-xx 

Sx180-2-270M10x-xx Sx180-2-270M15x-xx Sx180-2-270M20x-xx 

Sx180-2-350M10x-xx Sx180-2-350M15x-xx Sx180-2-480M10x-xx 

Sx180-2-480M15x-xx Sx130-4-040M25x-xx Sx130-4-050M25x-xx 

Sx130-4-060M25x-xx Sx130-4-077M25x-xx Sx130-4-100M10x-xx 

Sx130-4-100M15x-xx Sx130-4-100M25x-xx Sx130-4-150M15x-xx 

Sx130-4-150M25x-xx Sx150-4-015M25x-xx Sx150-4-018M20x-xx 

Sx150-4-023M20x-xx Sx150-4-027M20x-xx Sx180-4-017M15x-xx 

Sx180-4-019M15x-xx Sx180-4-021M20x-xx Sx180-4-027M10x-xx 

Sx180-4-027M15x-xx Sx180-4-035M10x-xx Sx180-4-035M15x-xx 

Sx180-4-048M15x-xx Sx180-4-172M15x-xx Sx180-4-175M30x-xx 
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Sx180-4-190M15x-xx Sx180-4-215M20x-xx Sx180-4-270M10x-xx 

Sx180-4-270M15x-xx Sx180-4-350M10x-xx Sx180-4-350M15x-xx 

Sx180-4-480M15x-xx Sx190-4-019M15x-xx Sx190-4-019M20x-xx 

Sx190-4-019M25x-xx Sx190-4-019M30x-xx Sx190-4-026M15x-xx 

Sx190-4-026M20x-xx Sx190-4-026M25x-xx Sx190-4-026M30x-xx 

Sx190-4-035M15x-xx Sx190-4-035M20x-xx Sx190-4-035M25x-xx 

Sx190-4-035M30x-xx Sx190-4-048M15x-xx Sx190-4-048M17x-xx 

Sx190-4-048M20x-xx Sx190-4-070M15x-xx Sx190-4-070M17x-xx 

Sx190-4-070M20x-xx Sx190-4-096M15x-xx Sx190-4-096M17x-xx 

Sx190-4-096M20x-xx Sx190-4-118M15x-xx Sx190-4-118M17x-xx 

Sx190-4-118M20x-xx Sx190-4-140M15x-xx Sx190-4-140M17x-xx 

Sx190-4-140M20x-xx Sx215-4-011M17x-xx Sx215-4-013M17x-xx 

Sx215-4-015M17x-xx Sx215-4-019M17x-xx Sx215-4-022M17x-xx 

Sx215-4-021M50x-xx Sx215-4-025M50x-xx Sx215-4-042M50x-xx 

Sx215-4-058M50x-xx Sx215-4-071M50x-xx Sx215-4-096M50x-xx 

Sx260-4-140M15x-xx Sx260-4-140M17x-xx Sx260-4-140M20x-xx 

Sx260-4-190M15x-xx Sx260-4-190M17x-xx Sx260-4-190M20x-xx 

Sx260-4-236M15x-xx Sx260-4-236M17x-xx Sx260-4-236M20x-xx 

Sx260-4-286M15x-xx Sx260-4-286M17x-xx Sx260-4-286M20x-xx 

Sx300-4-1000M3R5x-xx Sx300-4-1500M3R5x-xx Sx300-4-2500M3R5x-xx 

Sx350-4-1000M3R5x-xx Sx350-4-1500M3R5x-xx Sx350-4-2500M3R5x-xx 

Sx40-2-003M3060x-xx Sx60-2-006M3060x-xx Sx60-2-013M3060x-xx 

Sx80-2-024M3050x-xx Sx80-2-032M3050x-xx Sx110-2-042M2030x-xx 

Sx110-2-054M2030x-xx Sx130-2-054M1530x-xx Sx130-2-048M2030x-xx 

Sx130-2-064M1530x-xx Sx130-2-072M2030x-xx Sx130-2-096M2030x-xx 

Sx130-2-084M1530x-xx Sx130-2-096M1530x-xx Sx130-2-115M1520x-xx 

Sx130-2-146M1520x-xx Sx130-2-115M1530x-xx Sx130-2-146M1530x-xx 

Sx180-4-018M1530x-xx Sx180-4-028M1530x-xx Sx180-4-035M1530x-xx 

Sx180-4-048M1530x-xx Sx40-2-002M30-xx Sx40-2-002M30B-xx 

Sx40-2-002M30-xx Sx40-2-002M30B-xx Sx40-2-003M30-xx 

Sx40-2-003M30B-xx Sx40-2-003M30-xx Sx40-2-003M30B-xx 

Sx60-2-006L30-xx Sx60-2-006L30B-xx Sx60-2-006L30-xx 

Sx60-2-006L30B-xx Sx60-2-006H30-xx Sx60-2-006H30B-xx 

Sx60-2-006H30-xx Sx60-2-006H30B-xx Sx60-2-013L30-xx 
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Sx60-2-013L30B-xx Sx60-2-013L30-xx Sx60-2-013L30B-xx 

Sx60-2-013H30-xx Sx60-2-013H30B-xx Sx60-2-013H30-xx 

Sx60-2-013H30B-xx Sx80-2-024L30-xx Sx80-2-024L30B-xx 

Sx80-2-024L30-xx Sx80-2-024L30B-xx Sx80-2-024H30-xx 

Sx80-2-024H30B-xx Sx80-2-024H30-xx Sx80-2-024H30B-xx 

Sx130-2-048M20-xx Sx130-2-048M20B-xx Sx130-2-048M20-xx 

Sx130-2-048M20B-xx Sx130-2-048H20-xx Sx130-2-048H20B-xx 

Sx130-2-048H20-xx Sx130-2-048H20B-xx Sx130-2-072M20-xx 

Sx130-2-072M20B-xx Sx130-2-072M20-xx Sx130-2-072M20B-xx 

Sx130-2-072H20-xx Sx130-2-072H20B-xx Sx130-2-072H20-xx 

Sx130-2-072H20B-xx Sx130-2-095M20-xx Sx130-2-095M20B-xx 

Sx130-2-095M20-xx Sx130-2-095M20B-xx Sx80-2-013M3060x-xx 

Sx80-2-024M3060x-xx Sx80-2-032M3060x-xx Sx80-2-033M3060x-xx 

Sx80-2-035M3060x-xx Sx110-2-064M2030x-xx Sx110-2-075M2030x-xx 

Sx110-2-042M3040x-xx Sx110-2-054M3040x-xx Sx110-2-064M2540x-xx 

Sx130-2-075M1530x-xx Sx130-2-115M1530x-xx Sx130-2-146M1530x-xx 

Sx130-2-054M3040x-xx Sx130-2-064M3040x-xx Sx130-2-075M3040x-xx 

Sx130-2-084M3040x-xx Sx130-2-096M2540x-xx Sx130-2-115M2040x-xx 

Sx130-2-146M2040x-xx Sx180-2-172M1520x-xx Sx180-2-279M1520x-xx 

Sx180-2-480M1520x-xx GM6165-070CGDI4-01B000 GM6165-096CGDI4-01B000 

GM6165-140CGDI4-01B000 GM6165-235CGDI4-01B000 GM6204-235CGDI4-00B000 

GM6204-350CGDI4-00B000 GM6204-478CGDI4-00B000 GM6204-478CGDI5-00B000 

GM6204-605CGDI4-00B000 GM6204-235CGDI4-00B001 GM6204-350CGDI4-00B001 

GM6204-478CGDI4-00B001 GM6265-700CGDI4-01B000 GM6265-960CGDI4-01B000 

GM6265-A18CGDI4-01B000 GM6265-A40CGDI4-01B000 GM6265-A91CGDI4-01B000 

GM6165-070xxxxx-xxxxxx GM6165-096xxxxx-xxxxxx GM6165-140xxxxx-xxxxxx 

GM6165-235xxxxx-xxxxxx GM6204-350xxxxx-xxxxxx GM6204-478xxxxx-xxxxxx 

GM6204-605xxxxx-xxxxxx GM6265-700xxxxx-xxxxxx GM6265-960xxxxx-xxxxxx 

GM6265-A18xxxxx-xxxxxx GM6265-A40xxxxx-xxxxxx GM6265-A91xxxxx-xxxxxx 

Note: 

1. x = A~Z (contain 26 letters), or x = 0~9 (contain 10 numbers) , or x is empty.

2. When two x in “-xx” are empty, the “-” before “xx” is also empty.

Remark: All models are identical in the same PCB layout, interior structure and electrical circuits. The only 

differences are the model name and appearance color for commercial purpose. 



 
Shenzhen EBO Testing Center Report No.: EBO2007103-E159B-1 

 
Tel: +86-755-33126608  Report Version: 1.0 

 
Email :ebo@ebotest.com  Web :www.ebotest.com Page 8 of 42 

 

 

 

EN 60034-1 

Clause Requirement-Test Result Verdict 

    

4 Duty P 

4.1 Declaration of duty  P 

 It is the responsibility of the purchaser to 

declarethe duty. The purchasermay describe the 

duty by 

one of the following: 

Duty type S1 P 

 The purchaser normally cannot provide 

valuesforthe moment of inertia of the motor (JM) or 

therelative thermal life expectancy (TL), see Annex 

A. 

These values are providedby the manufacturer. 

 N 

 Where the purchaser doesnot declare aduty, 

themanufacturer shall assumethat duty type S1 

(continuousrunning duty) applies. 

 P 

4.2 Duty types  P 

4.2.1 Duty type S1 –Continuous running duty  P 

4.2.2 Duty type S2 – Short-timeduty  N 

4.2.3 Duty type S3 – Intermittentperiodic duty 2  N 

4.2.4 Duty type S4 –Intermittentperiodic duty with 

starting2 

 N 

4.2.5 Duty type S5 –Intermittentperiodic duty with 

electricbraking 2 

 N 

4.2.6 Duty typeS6–Continuous-operationperiodic duty 

2 

 N 

4.2.7 Duty typeS7–Continuous-operationperiodic duty 

with electric braking 2 

 N 

4.2.8 Duty typeS8–Continuous-operationperiodic 

dutywith related load/speed 

changes 2 

 N 

4.2.9 Duty typeS9– Duty with non-periodic load and 

speed variations 

 N 

4.2.10 Duty type S10 – Duty with discreteconstant loads 

and speeds 

 N 

5 Rating  P 

5.1 Assignment of rating  P 
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EN 60034-1 

Clause Requirement-Test Result Verdict 

    

 The rating, as defined in 3.2, shall be assigned 

bythe manufacturer. In assigning the rating 

themanufacturer shall select one of theclasses 

ofrating definedin 5.2.1 to 5.2.6. The designation 

ofthe class of rating shall bewrittenafter 

theratedoutput. If no designation isstated, 

ratingfor 

continuous running duty applies. 

 P 

 When accessory components(such 

asreactors,capacitors, etc.) are connected 

bythemanufacturer as part of themachine, the 

ratedvaluesshallrefertothe supply terminals of 

the 

whole arrangement 

No such accessory 

componentsprovided 

N 

 Specialconsiderations arerequired 

whenassigning ratings to machines fedfrom 

orsupplying static converters.IEC 60034-17 

givesguidance forthe case of cage 

inductionmotors 

covered in IEC60034-12. 

 N 

5.2 Classes of rating  P 

5.2.1 Ratingforcontinuous running duty  P 

 Arating at which the machine may be operated 

foran unlimitedperiod, whilecomplying with the 

requirementsofthis standard. 

 P 

 Thisclass ofrating corresponds to duty typeS1 

and is designated as for the duty typeS1. 

 P 

5.2.2 Rating forshort-timeduty  N 

 Arating at which the machine may be operated 

fora limited period, starting atambient 

temperature,whilecomplying withthe requirements 

ofthis 

standard. 

 N 

 Thisclass ofrating corresponds to duty typeS2 

and is designated as for the duty typeS2. 

 N 

5.2.3 Rating for periodic duty  N 

 Arating at which the machine may be operated on 

duty cycles, whilecomplying with the 

requirementsof thisstandard. 

 N 

 Thisclass ofrating corresponds to one of the 

periodic duty typesS3toS8 and is designated 

asforthecorresponding duty type. 

 N 
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EN 60034-1 

Clause Requirement-Test Result Verdict 

    

 Unless otherwise specified, the duration of a 

dutycycleshall be10minandthe cyclic 

duration factorshall be oneof thefollowingvalues: 

 N 

5.2.4 Rating for non-periodic duty  N 

 Arating at which the machine may be 

operatednon-periodically while complying with 

the 

requirementsofthis standard. 

 N 

 Thisclassofratingcorrespondstothenon-periodicduty 

typeS9 and is designated as for the duty type 

S9. 

 N 

5.2.5 Rating for duty with discrete constant loads and 

speeds 

 N 

 Arating at which the machine may be operatedwith 

the associated loads and speeds of duty 

typeS10foranunlimitedperiodoftimewhile 

complyingwith the requirements of this standard. 

Themaximum permissible load within one cycle 

shalltake into consideration allparts of the machine, 

forexample, the insulation system regarding 

thevalidity of the 

exponential law forthe relative 

thermallifeexpectancy, bearingswithrespect 

totemperature,other partswith respect to thermal 

expansion. 

Unless specified inotherrelevant IEC 

standards,themaximumload shall not exceed 

1,15timesthevalue of the load based onduty 

typeS1.Theminimum load may have the value 

zero, themachine operating at no-load or being 

de-energizedand at rest. Considerations forthe 

application ofthis class of ratingare 

 N 

 Thisclass ofrating corresponds tothe duty type 

S10 and is designated as forthe duty type S10. 

 N 

5.2.6 Rating for equivalent loading  N 

 Arating,fortest purposes, at which 

themachinemay be operated at constant load until 

thermalequilibrium isreached andwhich results 

inthesamestatorwinding temperature rise as 

theaverage temperature rise during one load 

cycleof 

the specifiedduty type. 

 N 

 Thisclass ofrating, if applied, is designated 'equ'.  N 
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EN 60034-1 

Clause Requirement-Test Result Verdict 

    

5.3 Selection of aclass of rating  P 

 A machine manufactured for general purpose 

shallhavearatingfor continuous running duty andbe 

capable of performing duty type S1. 

 P 

 Ifthedutyhasnotbeenspecifiedbythepurchaser,dutyt

ypeS1 applies and the rating assignedshall 

bearating for continuous running duty. 

 P 

 When a machine is intended to have a rating 

forshort-time duty, the rating shall be based on 

duty 

type S2, see 4.2.2. 

 N 

 When a machine is intended to supply 

varyingloads or loadsincluding atime of no-load or 

timeswhere the machine will be in a state of 

de-energizedandat rest, 

theratingshallbearatingfor periodic duty based 

on a duty typeselected fromduty types S3 to 

S8, see 4.2.3 to 

4.2.8. 

 N 

 When amachine is intended non-periodically 

tosupply variable loads atvariable 

speeds,includingoverloads, the ratingshallbe 

arating for 

non-periodic duty based on duty typeS9, see 

4.2.9. 

 N 

 When a machine is intended to supply 

discreteconstant loadsincluding times of overload 

or timesof no-load (or de-energizedand at rest) 

theratingshallbearatingwithdiscreteconstantloadsba

sed 

on duty type S10, see 4.2.10. 

 N 

5.4 Allocation ofoutputs to class of rating  P 

 In the determination of the rating  P 

 For duty types S1 to S8, the specified value(s) 

ofthe constant load(s) shallbe the rated output(s), 

see 4.2.1 to4.2.8 

 P 

 For duty types S9 and S10, the reference value 

ofthe load based on duty typeS1shall betaken as 

therated output, see4.2.9and 4.2.10. 

 
 

 

N 

5.5 Rated output  P 

5.5.1 DC generators Motor N 

 The rated output is the output at theterminals and 

shall be expressed inwatts (W). 

 N 

5.5.2 AC generators  N 
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 The rated output is the apparent power at 

theterminals andshall be expressed in 

voltamperes 

(VA) together with the power factor. 

 N 

 The rated power factor for 

synchronousgeneratorsshall be 0,8 lagging (over-

excited), unless 

otherwise specified by thepurchaser. 

 N 

5.5.3 Motors  P 

 Theratedoutputisthemechanicalpoweravailable 

attheshaft and shall be expressed in watts (W). 

 P 

5.5.4 Synchronouscondensers No such condensers used N 

 The rated output is the reactive power at 

theterminals andshall be expressed in volt-

amperesreactive (var) in leading(under-excited) 

and 

lagging (over-excited)conditions. 

 N 

5.6 Rated voltage  P 

5.6.1 DC generators  N 

 Ford.c. generators intended to operateover 

arelatively small range of voltage, the rated 

outputandcurrentshallapplyatthehighestvoltageofth

e 

range, unless otherwisespecified, see also 7.3. 

 N 

5.6.2 AC generators  N 

 Fora.c. generators intended to operateover 

arelatively small range of voltage, the rated 

outputand powerfactorshallapply at any voltage 

within 

therange,unlessotherwisespecified,seealso7.3. 

 N 

5.7 Co-ordinationof voltages and outputs  N 

 It isnot practical to build machinesof all ratingsforall 

rated voltages. In general, fora.c.machines,based 

on design and manufacturingconsiderations, 

preferred voltage ratings above 1kV in terms of 

rated outputare asshownin Table 

1. 

 N 

5.8 Machineswith more than one rating Only single rating provided N 

 Formachines with more than one 

rating,themachine shallcomply with this 

standard in all 

respectsat each rating. 

 N 

 Formulti-speed motors, a rating shall be assigned 

foreach speed. 

 N 
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 When a ratedquantity (output, voltage, speed, 

etc.)may assume severalvaluesorvary 

continuouslywithin two limits, the ratingshall 

bestatedatthesevaluesorlimits.Thisprovisiondoesno

t apply to voltage and frequency variationsduring 

operation as definedin 7.3 or to star-delta 

connections intended for starting. 

 N 

6 Site operating conditions  P 

6.1 General  P 

 Unless otherwisespecified, machinesshall 

besuitable forthe following site 

operationconditions. For site operating conditions 

deviating 

fromthose values, corrections are givenin Clause 

8. 

 P 

6.2 Altitude  P 

 The altitude shall not exceed 1 000 mabove 

sea-level. 

 P 

6.3 Maximum ambient air temperature  P 

 The ambient air temperature shall not exceed 

40°C. 

Ambient not exceed 40 °C. P 

6.4 Minimum ambient air temperature  P 

 The ambient air temperature shall not be less than 

−15 °C foranymachine. 

Ambient not exceed -15 °C. P 

 The ambient air temperature shall be not lessthan 

0°Cfora machine 

 N 

6.5 Water coolant temperature Air temperature N 

 The water coolant temperature at the inlet 

toamachine orheat exchanger, or the ambient 

water(inthe case of submersiblemachineswith 

surfacecoolingormachineswithwaterjacketcooling)s

hall 

not exceed +25 °C nor be less than +5 °C. 

 N 

6.6 Storage and transport  P 

 When temperatureslower than specifiedin 6.4 

areexpected during transportation, storage, or 

afterinstallation, the purchaser shall inform 

themanufacturer and specify the 

expectedminimum 

temperature. 

 P 

6.7 Purity of hydrogencoolant  N 
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 Hydrogencooled machinesshall be capable 

ofoperating at rated 

outputunderratedconditionswith a 

coolantcontaining not less than 95 % 

hydrogen by volume. 

 N 

 For calculating efficiency in accordancewith 

IEC60034-2, thestandardcomposition ofthe 

gaseousmixture shall be 98 % hydrogen and 2% 

air byvolume, at the specified values of pressure 

andtemperatureof there-cooled gas, unless 

otherwiseagreed. Windage losses 

shall be calculated at the corresponding density. 

 N 

7 Electrical operating conditions  P 

7.1 Electrical supply  P 

 For three-phase a.c. machines, 50Hz or60 

Hz,intended to be directly connected to 

distribution or utilisation systems, therated 

voltagesshallbe derived fromthe 

nominalvoltages given in IEC60038. 

 N 

 Fora.c. motorssupplied 

fromstaticconvertersthese restrictions on 

voltage, frequency andwaveform donot apply. 

In this case, the rated 

voltagesshallbe selectedby agreement. 

 P 

7.2 Form and symmetry of voltages and currents  P 

7.2.1 AC motors  P 

7.2.1.1 ACmotorsrated for use ona powersupply of 

fixedfrequency, supplied from an a.c. 

generator (whether local or 

viaasupplynetwork)shall be suitable for operation 

on a supply voltagehaving a harmonic voltage 

factor (HVF) not 

exceeding: 

 P 

 0,02for single-phase motors and three-

phasemotors, including synchronous 

motorsbutexcluding motors of designN(seeIEC 

60034-12), 

unlessthe manufacturer declaresotherwise. 

 P 

 0,03for design Nmotors.  N 
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 Three-phasea.c. motorsshall be suitable 

foroperation ona three-phase voltage system 

havinga negative-sequencecomponent not 

exceeding 

1% of the positive-sequence component over 

along period, or1,5 %fora short period 

notexceeding a few minutes, and a 

zero-sequencecomponent not exceeding 1% of 

the positive-sequence component. 

 N 

 Should the limiting valuesof the HVF and of 

thenegative-sequence and zero-

sequencecomponentsoccursimultaneously in 

service attherated load, this shall not lead to any 

harmfultemperaturein themotor and it is 

recommendedthatthe resulting excess 

temperaturerise 

relatedtothelimitsspecifiedinthisstandardshouldben

ot 

more than approximately 10 K. 

 N 

7.2.1.2 AC motors supplied fromstatic converters have 

totolerate higherharmonic contents 

of the supplyvoltage, see IEC 60034-

17forthecase of cagemotorswithinthe scope of 

IEC 60034-12. 

 P 

7.2.2 AC generators  N 

 Three-phasea.c. generatorsshallbesuitable 

forsupplying circuits which, when suppliedby a 

system of balanced and sinusoidal voltages: 

 N 

 Shouldthe limits of deformationand 

imbalanceoccursimultaneously in service at the 

rated 

load,thisshallnotleadtoanyharmfultemperatureinthe

generator and it is recommended thatthe 

resultingexcess temperature rise 

relatedtothelimitsspecified in this standard should 

be not more than 

approximately 10 K. 

 N 

7.2.3 Synchronousmachines Asynchronous machines N 
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 Unless otherwise specified, three-

phasesynchronousmachinesshall be capable 

ofoperating continuously on an unbalanced 

systemin sucha way that, with none of the 

phasecurrentsexceeding the ratedcurrent, the ratio 

of thenegative-sequence component of current 

(I2)tothe ratedcurrent (IN) doesnot exceed the 

valuesin Table2 and under fault conditionsshall 

be capable ofoperationwith the productof (I2/IN)2 

andtime(t) not exceedingthevalues inTable2. 

 N 

7.2.4 DC motors supplied from static powerconverters  N 

 Inthe case of ad.c. motor supplied froma 

staticpower converter, the pulsating voltage and 

currentaffect the performance of the 

machine.Lossesandtemperaturerisewillincreasean

dthecommutationismore difficult compared with 

ad.c. motor 

supplied fromapured.c. powersource. 

 N 

 It is necessary, therefore, formotors with 

aratedoutput exceeding 5 kW, intended for supply 

fromastatic power converter, to be designed 

foroperation from a specifiedsupply, 

and,ifconsidered necessary by themotor 

manufacturer,for an external inductanceto be 

provided for 

reducingthe undulation. 

 N 

 The staticpowerconverter supply 

shallbecharacterizedbymeansof an 

identificationcode, 

asfollows: 

 N 

 Motors with rated output not exceeding5 

kW,instead of being tiedtoa specific type of 

staticpowerconverter,maybedesignedforusewithan

ystatic power converter, withor without 

externalinductance, provided thattherated 

formfactorforwhich the motor is designed will not 

be surpassedand thatthe insulation level of the 

motor armaturecircuit is appropriate for 

therated alternating voltage at the input terminals 

ofthestatic power converter. 

 N 
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 In all cases, the undulationof the static 

powerconverter output current is assumed to be so 

lowastoresultinacurrentripplefactornothigherthan 

0,1 at rated conditions. 

 N 

7.3 Voltage and frequency variations during operation  P 

 Fora.c. machines ratedforuse on a power supplyof 

fixedfrequencysuppliedfrom an a.c. 

generator(whetherlocal or via a supply 

network),combinations of voltagevariation and 

frequencyvariation areclassified asbeing either 

zoneA orzone B, in accordancewith Figure 11 

forgenerators and synchronous condensers, and 

Figure 12 formotors. 

 P 

 Ford.c.machines, when directly connected toa 

normally constant d.c. bus, zones A andB 

applyonly to the voltages. 

 N 

 A machine shall be capable ofperforming 

itsprimary function, as specified in Table 

3,continuously within zone A, but need 

notcomplyfully with its performance at 

ratedvoltage andfrequency (see rating point in 

Figures 11 and 12),and may exhibit some 

deviations. Temperaturerises maybehigher 

thanatratedvoltageand 

frequency. 

 P 

 A machine shall be capable ofperforming 

itsprimary function withinzone B, but 

mayexhibitgreaterdeviations from its performanceat 

ratedvoltage and frequency thanin zone 

A.Temperaturerises maybehigher 

thanatratedvoltage and frequency and most likely 

will behigher thanthose inzoneA.Extended 

operation atthe perimeter of zone B isnot 

recommended. 

 N 

7.4 Three-phasea.c. machinesoperating on 

unearthedsystems 

 N 
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 Three-phasea.c. machinesshall be 

suitableforcontinuous operation 

withtheneutralator nearearth potential. They shall 

also be suitable foroperation 

onunearthedsystems with one lineatearth 

potential for infrequent periodsof shortduration, 

for example asrequired for normal faultclearance. 

If it is intended to run themachinecontinuously or 

for prolonged 

periods in thiscondition, amachine witha level 

ofinsulation suitableforthisconditionwill be 

required. 

 N 

 Ifthe windingdoes not have the same insulation 

atthe line and neutral ends, thisshall bestated by 

the manufacturer. 

 N 

7.5 Voltage (peak and gradient) withstand levels  N 

 Fora.c. motors the manufacturer shall declare 

alimiting value forthe peak voltage and forthe 

voltage gradient in continuous operation. 

 N 

 Forcage induction motorswithin the scope of IEC 

60034-12, see alsoIEC 60034-17. 

 N 

 For high-voltage a.c. motors,see also IEC 

60034-15. 

 N 

8 Thermal performance and tests  P 

8.1 Thermal class According to IEC60034-18 P 

 Athermal class in accordancewithIEC 62114 

shall be assigned tothe insulationsystems used 

inmachines. 

 P 

 It is the responsibility of themanufacturer of 

themachine to interpret the resultsobtained 

bythermal endurance testing according tothe 

appropriate part of IEC 60034-18. 

 P 

8.2 Reference coolant  N 

 The reference coolant fora given method of 

coolingthe machine isspecified in Table 4. 

 N 

 Ifathird coolant is used, temperature rise shall 

bemeasured above the temperature of theprimary 

or 

secondary coolant asspecified in Table4. 

 N 

8.3 Conditions for thermal tests  P 

8.3.1 Electrical supply  P 
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 During thermal testing of an a.c. motorthe HVF 

ofthe supply shall not exceed 0,015 and 

thenegative-sequence component of the system 

ofvoltagesshallbe less than0,5 % of the 

positive-sequence component, the influenceof the 

zero-sequence component being eliminated. 

 P 

 By agreement, the negative-sequence 

componentof the systemof currents may be 

measuredinstead of the negative-sequence 

component ofthesystem ofvoltages. The 

negativesequencecomponent of the systemof 

currentsshall notexceed 2,5 % of 

thepositivesequence 

component. 

 N 

8.3.2 Temperatureof machine before test  P 

 Ifthetemperatureof a winding is to be 

determinedfromthe increase of resistance, the 

initialwindingtemperatureshall not differ fromthe 

coolant by 

more than 2 K. 

 N 

 When amachine is to be tested on a short-

timerating (duty type S2) its temperature 

atthebeginning of the thermal test shall be within 

5K of 

the temperatureof the coolant. 

 P 

8.3.3 Temperatureof coolant  N 

 A machine may be testedat any convenient 

valueof coolant temperature.See Table 11 (for 

indirectcooled windings) orTable 14(for direct 

cooled 

windings). 

 N 

8.3.4 Measurementof coolant temperature during test  N 

 Thevalueto be adopted for the temperature of 

acoolant during atestshallbe themeanof 

thereadings of the temperature detectors taken 

atequal intervals of time during thelast 

quarter of theduration of the test.To reduce 

errorsdue tothetime lag of the change of 

temperature oflarge machines following 

variationsin thetemperatureof the coolant, all 

reasonableprecautionsshall be 

takentominimizesuch 

variations. 

 N 
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8.3.4.1 Open machines orclosedmachineswithout 

heatexchangers(cooled by 

surrounding ambient air orgas) 

 N 

 The temperature ofthe ambient air orgas shall 

bemeasured by means of several detectors placed 

atdifferentpointsaroundandhalfwayupthemachineat 

1mto2m from it. Each detector shallbe 

protected from radiant heat and draughts. 

 N 

8.3.4.2 Machinescooled by air orgas from a 

remotesource through ventilation ducts 

and machineswith separately mounted heat 

exchangers 

 N 

 The temperature of the primary coolantshall be 

measured where it enters the machine. 

  

8.3.4.3 Closed machineswith machine-mountedor 

internal heat exchangers 

 N 

 The temperature of the primary coolantshall 

bemeasured where it enters the 

machine.Thetemperatureof the secondary 

coolant shall be 

measured where it enters the heat exchanger. 

 N 

8.4 Temperaturerise of a part of a machine  P 

 Thetemperaturerise,Δθ,ofapartofamachineisthe 

differencebetween thetemperatureof that 

partmeasured by theappropriate method 

inaccordancewith 8.5, and thetemperatureof the 

coolant measured in accordance with 8.3.4. 

 P 

 For comparison with the limits of temperature 

rise(see Table 7 or 8) orof 

temperature(seeTable12), when possible, 

thetemperatureshall bemeasured immediately 

before themachine is 

shutdownattheendofthethermaltest,asdescribedin 

8.7. 

 N 

 When this isnot possible, for example,when 

usingthe direct measurement of resistance 

method, see 

8.6.2.3. 

 N 

 For machines tested on actual periodic duty 

(dutytypes S3 to S8) the temperature at the end 

of thetest shall be taken as thatat the middle of 

theperiod causing the greatestheatingin the last 

cycle of operation (but seealso 8.7.3). 

 N 
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8.5 Methods of measurement of temperature  P 

8.5.1 General  P 

 Three methods of measuring the temperature of 

windings andother parts are recognized: 

 N 

 Different methods shall not beused asa check 

upon one another. 

 N 

 For indirect testingseeIEC 61986.  P 

8.5.2 Resistance method  P 

 The temperature of the windingsis determined 

fromtheincreaseoftheresistanceofthewindings. 

See append table P 

8.5.3 Embedded temperature detector (ETD) method Resistance method N 

 The temperature is determined by means 

oftemperaturedetectors(e.g. 

resistancethermometers,thermocouples orsemi-

conductornegative coefficient detectors) built 

intothemachine during construction, 

atpointswhich are 

inaccessibleafter themachine iscompleted. 

 N 

8.5.4 Thermometer method  N 

 The temperature is determined by 

thermometersapplied to accessible surfacesof the 

completedmachine. Theterm 'thermometer' 

includes not onlybulb-thermometers, but also non-

embeddedthermocouples and resistance 

thermometers. 

When bulb-thermometersare used in 

placeswherethereisastrongvaryingormovingmagnet

icfield, alcohol thermometers shall be used in 

preference tomercury thermometers. 

 N 

8.6 Determination of winding temperature  P 

8.6.1 Choice of method  P 

 In general, for measuring the temperature of 

thewindings ofa machine, the resistance method 

inaccordancewith8.5.1 shall be applied(but see 

also 8.6.2.3.3). 

 P 

 Fora.c.statorwindingsofmachineshavingaratedoutp

ut of 5 000 kW(orkVA) or more theETD 

method shallbe used. 

 N 
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 Fora.c.machineshavingaratedoutputlessthan5000 

kW(orkVA) but greater than 200 kW (or kVA)the 

manufacturer shall choose either theresistance 

ortheETD method, unless otherwise 

agreed. 

 N 

 Fora.c. machines having arated output less 

thanor equal to 200 kW(orkVA)the 

manufacturershallchoosethedirectmeasurementver

sion or thesuperposition version of theresistance 

method (see 8.6.2.1),unless otherwise 

agreed (but see also below). 

 N 

 For machines having a rated output lessthan 

orequalto 600 W (or VA),whenthe windings 

arenon-uniform or severecomplications are 

involvedin making thenecessary connections, 

thetemperaturemay be determined by means 

ofthermometers. Temperature rise limits 

inaccordancewith Table 7,item 1d for resistance 

method shallapply. 

 N 

 The thermometer method is recognizedin the 

following cases: 

 N 

 Fora.c. statorwindings having only onecoil-

sideper slot, theETDmethodshall not be used 

forverifying compliance with this standard: the 

resistance method shall be used. 

 N 

 For other windings havingonecoil-sideper slotand 

for end windings theETD method shall not be 

usedfor verifying compliance with thisstandard. 

 N 

 For windingsof armatureshaving 

commutatorsandforfieldwindings the resistance 

method andthe thermometer method are 

recognized. Theresistance method is preferred 

for stationary fieldwindings of d.c. 

machineshaving moreone layer 

theETD method may be used. 

 N 

8.6.2 Determination by resistance method  P 

8.6.2.1 Measurement  P 

 One of the following methods shall be used:  P 

8.6.2.2 Calculation The value see append table P 

8.6.2.3 Correction for stopping time  N 

8.6.2.3.1 General  N 
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 The measurement of temperaturesat the end 

ofthethermal test by the direct 

measurementresistance method requires a 

quickshutdown. Acarefully planned procedure 

and an adequate 

numberof people are required. 

 N 

8.6.2.3.2 Short stoppingtime  N 

 Ifthe initial resistance reading is obtained 

withinthetime interval specified in Table 5, that 

readingshall be accepted forthe temperature 

measurement. 

 N 

8.6.2.3.3 Extended stopping time  N 

 Ifa resistance reading cannot be made in 

thetimeintervalspecified in Table 5, it shall be 

made assoon as possible but not after more 

thantwicetheintervalspecified in Table 5, and 

additionalreadings shall betakenat intervals 

ofapproximately 1 min until these 

readingshavebegun a distinct 

declinefromtheirmaximum value.Acurve of these 

readings shall be plotted as 

afunctionoftimeandextrapolatedtotheappropriatetim

e interval of Table 5 for 

theratedoutputofthemachine.Asemi-

logarithmicplotis recommended where 

temperatureis plottedon the logarithmic scale. 

Thevalue of temperaturethus 

obtainedshallbeconsidered asthetemperatureat 

shutdown.If successivemeasurements show 

increasing 

temperatures after shutdown the highest value 

shall be taken. 

 N 

 Ifa resistance reading cannot be madeuntil 

aftertwicethetimeinterval specified in Table5, 

thismethod of correction shall only be usedby 

agreement 

 N 

8.6.2.3.4 Windings with one coil-side per slot  N 
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 For machines with one coil-side per slot, 

theresistance method by direct measurement may 

beused if the machine comesto rest within the 

timeinterval specified inTable 5. Ifthe machine 

takesmore than 90 s to come torest afterswitching 

offthe power, the superposition 

method maybe used if previously agreed. 

 N 

8.6.3 Determination by ETD method  N 

8.6.3.1 General  N 

 The detectors shall besuitably 

distributedthroughout the winding and the 

number of 

detectorsinstalled shall benot less thansix. 

 N 

 All reasonable efforts, consistent with safety, 

shallbemadeto place the detectors atthe points 

wherethe highest temperaturesare likely to occur, 

insuch a manner thatthey are effectivelyprotected 

against contact with the primary coolant. 

 N 

 The highest reading fromtheETD elements 

shallbe used to determine the temperature ofthe 

winding. 

 N 

8.6.3.2 Two ormore coil-sides per slot  N 

 The detectors shall be located between 

theinsulated coil-sides within theslot in positions at 

whichthe highest temperaturesare likely to occur. 

 N 

8.6.3.3 Onecoil-sideper slot  N 

 The detectors shall be located between the 

wedgeand the outside of the winding insulation 

inpositions at which thehighest temperatures are 

likely to occur, but see also8.6.1. 

 N 

8.6.3.4 End windings  N 

 The temperature detectorsshall be locatedbetween 

twoadjacent coil-sides within the endwindings in 

positionswhere the highesttemperatures are likely 

to occur. The sensing pointof each detector shall 

be inclose contactwith thesurface of acoil-side and 

be adequately protectedagainst the influence of 

the coolant, but see also 

8.6.1. 

 N 

8.6.4 Determination by thermometer method Resistance method N 
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 All reasonable efforts, consistent with safety, 

shallbe made to place thermometers at the point, 

orpointswherethe highest temperaturesare likely 

tooccur(e.g.intheend windingsclose tothe coreiron) 

in sucha manner that they are effectivelyprotected 

against contact 

with the primary coolant and are in good thermal 

contact with the winding orother part of 

themachine. 

 N 

 Thehighestreadingfromanythermometershallbetake

nto be the temperatureof the 

windingor other part ofthe machine. 

 N 

8.7 Duration of thermal tests  P 

8.7.1 Ratingforcontinuous running duty  P 

 Thetest shallbe continueduntil thermal 

equilibrium has been reached. 

 P 

8.7.2 Rating forshort-time duty  N 

 The durationof thetest shall be thetime given in 

therating. 

 N 

8.7.3 Rating for periodic duty  N 

 Normally the rating forequivalent loading 

assignedby the manufacturer(see 5.2.6) shall be 

applieduntilthermalequilibriumhasbeenreached.Ifat

eston the actual duty is agreed, the load 

cyclespecifiedshall beappliedand continued 

untilpractically identical temperature 

cyclesare obtained. The criterion for this shall 

bethatastraightline betweenthe 

correspondingpointsofsuccessiveduty 

cyclesonatemperatureplot has a gradient of less 

than2Kper hour. If necessary, measurementsshall 

be 

taken at reasonable intervals over a period of time. 

 N 

8.7.4 Ratings for non-periodic duty andfor duty with 

discreteconstant loads 

 N 

 The rating for equivalent loading assigned by 

themanufacturer (see 5.2.6) shall be applied until 

thermal equilibrium has been reached. 

 N 

8.8 Determination of the thermal equivalent 

timeconstant formachines 

of duty type S9 

 N 



 
Shenzhen EBO Testing Center Report No.: EBO2007103-E159B-1 

 
Tel: +86-755-33126608  Report Version: 1.0 

 
Email :ebo@ebotest.com  Web :www.ebotest.com Page 26 of 42 

 

 

EN 60034-1 

Clause Requirement-Test Result Verdict 

    

 Thethermal equivalent time 

constantwithventilation asin normal operating 

conditions,suitable forapproximate 

determinationof thetemperaturecourse, can be 

determinedfromthecooling curveplotted in 

thesame manner as in 

8.6.2.3. The value of the time constant 

is1,44times(that is to say, 1/ln(2) times)the time 

takenby the machine to cool toone-half of 

thefull load temperature rise, after its 

disconnectionfromthe supply. 

 N 

8.9 Measurementof bearing temperature  N 

 EitherthethermometermethodortheETDmethod 

may be used. 

 N 

 The measuring point shall be as near as possible 

to one of thetwo locationsspecified inTable6. 

 N 

 Thethermal resistance between the 

temperaturedetector and the objectwhose 

temperature is to bemeasured shall be minimized; 

for example, airgaps shall bepackedwith thermally 

conducting 

paste. 

 N 

8.10 Limits of temperature andof temperature rise  P 

 Limits are given for operation under 

siteoperatingconditionsspecified inClause 6 and at 

ratingforcontinuous running duty (reference 

conditions),followed byrulesforthe adjustment of 

those limitswhen operating atsite under other 

conditions andon otherratings. Further rules give 

adjustments tothe limits during thermal 

testingwhenconditions atthe test site 

differfrom those at the operatingsite. 

 P 

 The limits arestated relative tothe reference 

coolant specified inTable 4. 

 P 

 A rule is given to allow forthe purity of hydrogen 

coolant. 

 N 

8.10.1 Indirect cooled windings  P 

 Temperaturerisesunderreferenceconditionsshall 

not exceed the limits given in Table7 (air 

coolant)or Table 8 (hydrogen coolant) 

asappropriate. 

 P 



 
Shenzhen EBO Testing Center Report No.: EBO2007103-E159B-1 

 
Tel: +86-755-33126608  Report Version: 1.0 

 
Email :ebo@ebotest.com  Web :www.ebotest.com Page 27 of 42 

 

 

EN 60034-1 

Clause Requirement-Test Result Verdict 

    

 Forotheroperatingsiteconditions,forratingsothertha

n continuous running duty, and forratedvoltages 

greater than12 000 V,thelimits shall beadjusted 

according to Table 9. (See also Table 10for limit on 

coolant temperature which isassumed 

in Table 9.) 

 N 

 Inthe case of thermometer readings made 

inaccordancewith 8.6.1, the limit of temperature 

rise 

shall be according to Table7. 

 P 

 If, for windings indirectly cooled by air, 

conditionsat thetest site differ fromthose at the 

operatingsite,the adjusted limits given in Table 

11 shall 

apply at the test site. 

 P 

 Ifthe adjusted limits given in Table 11 lead 

topermissible temperaturesat thetest site which 

themanufacturer considers tobe excessive, the 

testing procedure and the limits shall be agreed. 

 N 

 No adjustments at thetest site are given 

forwindings indirectlycooled by hydrogen,because 

itisvery unlikely that they will be tested at rated load 

anywhere other than at theoperating site. 

 N 

8.10.2 Direct cooledwindings  N 

 Temperaturesunder reference conditions shall not 

exceedthe limits given in Table 12. 

 N 

 For other operating siteconditions thelimits shall 

be adjusted according to Table 13. 

 N 

 If conditions at thetest site differ fromthose at 

theoperating site, the adjustedlimits given in Table 

14 

shall apply at the test site. 

 N 

 Ifthe adjusted limits given in Table 14 lead 

totemperaturesat thetest site which 

themanufacturer considers tobe excessive, the 

testing procedure and the limits shall be agreed. 

 N 

8.10.3 Adjustments totake account of hydrogen purity on 

test 

 N 

 For windingsdirectly or indirectly 

cooledbyhydrogen, noadjustment shall be made to 

limits oftemperaturerise or of totaltemperatureif 

theproportion of hydrogen in the coolant isbetween 

95 % and 100 %. 

 N 
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8.10.4 Permanently short-circuited windings, 

magneticcores and allstructural 

components (otherthan bearings) whether or not 

in contact with insulation 

 N 

 The temperature rise or thetemperatureshall 

notbe detrimentaltothe insulation of that part or to 

any other part adjacent to it. 

 N 

 Commutatorsand sliprings, open or enclosed and 

their brushes and brushgear 

 N 

 The temperature rise or 

temperatureofanycommutator,slipring, brush or 

brushgear shall notbe detrimentaltothe insulation 

of that part or any 

adjacent part 

 N 

 The temperature rise or 

temperatureofacommutator orslipringshallnot 

exceed that atwhich the combination ofbrush 

grade andcommutator orslipring material can 

handle the 

current over thefull operating range. 

 N 

9 Other performance andtests  P 

9.1 Routine tests  P 

 Routine testsare always factory tests. Theycanonly 

be performed on machineswhich areassembled 

atthe works of the manufacturer. Themachineneed 

not be completely assembled. It canlack 

components which are not significant forthetesting. 

Routine tests do not need the machine tobe 

coupled except fortheopen-circuit teston 

synchronousmachines. 

 P 

 The minimumtest schedule islistedin Table 15and 

is applicable for machineswith rated output≤20 

MW (MVA). Additional routine tests may 

beperformed especially on machineswith 

ratingsabove 200 kW (kVA). Thetermsynchronous 

machinesincludes permanent magnet machines. 

 P 

9.2 Withstand voltage test  P 
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 Atest voltage, as specifiedbelow, shall be 

appliedbetween thewindings under test and 

theframeofthe machine, withthe coreandthe 

windings notunder test connected 

totheframe.Itshall beapplied only toa new 

andcompleted machine withall its parts inplace 

under conditions equivalent tonormal working 

conditions and shall becarried outatthe 

manufacturer's works orafter erection onsite. 

When a thermaltest is carried out, thewithstand 

voltage test shallbe carried out 

immediatelyafter that test. 

See append table P 

 Inthe case of polyphase machineswith ratedvoltage 

above 1kVhavingboth ends of 

eachphaseindividuallyaccessible,thetestvoltagesha

llbe applied between each phase and 

theframe,withthe coreandthe other phases 

andwindings 

not under testconnected totheframe 

 N 

 Except asstated below, thetest voltageshall be 

ofpower frequency and asnear aspossible 

toasinewaveform.Thefinalvalueofthevoltageshallbei

naccordancewith Table16. However, for 

machineswitharated voltage 6kV orgreater, when 

powerfrequency equipment is not available, then 

byagreement ad.c.testmay be carried outat 

avoltage 1,7 timesther.m.s. value given in Table 

16. 

 N 

 Thetest shallbe commenced at a voltage 

notexceeding half of the fulltest voltage. The 

voltageshall then beincreased tothefull value, 

steadily orin steps of not more than5% of thefull 

value, thetime allowed for the voltage increase 

from half tofull value being not less than 10 s. The 

full testvoltage shall then be maintained for1 min 

inaccordancewiththevalueasspecifiedinTable16.Th

ere shall be nofailure(seeIEC 60060-1) during 

this period. 

 
 
 
 
 

 

N 
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 During the routine testingof quantity 

producedmachinesupto 200 kW (or kVA) and 

rated for UN 

≤ 1 kV, the1 min test may be replaced byatest 

of1s at 120 % of thetest voltage specified in Table 

16. 

 N 

 The withstand voltage testat full voltage made 

onthe windings on acceptance shall not 

berepeated.If,however,asecondtestismadeatthereq

uestofthe purchaser, after furtherdrying if 

considerednecessary, thetest voltageshall be 80 % 

of the 

voltage specified in Table 16. 

 P 

 TodeterminethetestvoltagefromTable16ford.c.moto

rs supplied by static power 

converters, the direct voltage of the motor or the 

r.m.s. phase-to-phase value of theratedalternating 

voltage at the input terminalsof thestatic power 

converter shallbe used, whichever isthe greater. 

 N 

 Completely rewoundwindingsshall be tested at 

thefulltestvoltagefor new machines 

 N 

 When auseranda repair contractor have 

agreedtocarryoutwithstand voltage testsincases 

wherewindings havebeen partially rewound 

orinthecase of an overhauled machine, the 

following 

procedure is recommended: 

 N 

9.3 Occasional excess current  P 

9.3.1 General  P 
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 The excess current capability of rotating 

machinesis given for the purpose of co-

ordinatingthesemachineswith control andprotective 

devices. 

Tests to demonstratethese capabilitiesare not 

arequirement of this standard. The heating effect 

inthe machinewindings varies approximately 

astheproductofthetimeandthesquareofthecurrent.A

current in excess of the rated current will result 

inincreasedtemperature.Unlessotherwiseagreed,itc

an be assumed thatthe machine willnot 

beoperatedatthe excess currents specified for 

morethanafew short periodsduring the lifetimeof 

themachine. When an a.c. machine is tobeused 

asboth a generator and a motor, the excesscurrent 

capability should be thesubject of agreement. 

 P 

9.3.2 Generators  N 

 AC generators having rated outputs not 

exceeding1 200 MVA shall be capable of 

withstanding a current equal to 1,5 timesthe rated 

current for not lessthan 30s. 

 N 

 AC generators having rated outputs above 1 

200MVAshallbecapable of withstanding 

acurrentequal to 1,5 

timestheratedcurrentforaperiodwhich shall be 

agreed, butthis period shall be not 

less than 15s. 

 N 

9.3.3 Motors (except commutatormotors andpermanent 

magnet motors) 

 P 

 Polyphase motors having rated outputs not 

exceeding 315kW and rated voltages 

notexceeding 1kVshall be capable of 

withstanding 

 N 

9.3.4 Commutatormachines  N 

 A commutator machineshall be capable 

ofwithstanding, for 60 s, 1,5 times rated 

currentunder the appropriatecombination of 

conditions as 

follows: 

 N 

9.4 Momentary excess torquefor motors  P 

9.4.1 Polyphaseinduction motors and d.c. motors  P 
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 Motors, whatever their duty and construction, 

shallbe capable of withstandingan excess torque 

of atleast 60 % of their rated torquefor 

15swithouteither stallingor exhibitingan abrupt 

change ofspeed (under gradual increase of 

torque). Thevoltage and frequency (for 

induction motors) shall bemaintained at theirrated 

values. 

 P 

 Ford.c. motors, the torqueshall be expressed in 

terms of overload current. 

 N 

 Motorsfor duty typeS9 shall be capable 

ofwithstanding momentarily an excess 

torque 

determined according tothe duty specified. 

 N 

 Motors intended for specificapplications that 

requirea hightorque (forexample for 

hoisting)shall be the subject of agreement. 

 N 

 For cage-type induction motorsspecially 

designedto ensure a starting 

currentoflessthan4,5timestheratedcurrent,the 

excess torquecanbe 

belowthevalueof60%giveninparagraph1,butnotless 

than 50 %. 

 N 

 Inthe case of special types of inductionmotorswith 

special inherentstarting properties,forexample 

motors intended for use at variablefrequency 

orinduction motorssupplied from staticconverters, 

the value of the excess torque shall be 

the subject ofagreement. 

 N 

9.4.2 Polyphase synchronous motors  N 

 Unless otherwise 

agreed,apolyphasesynchronous motor, 

irrespective of the duty, shallbe capable of 

withstandingan excess torque asspecified below 

for 15s without falling out ofsynchronism, the 

excitationbeing maintained atthevalue 

corresponding torated load. 

Whenautomaticexcitation is used, the limits of 

torqueshall be the same valueswith the excitation 

equipment operating under normalconditions: 

 N 

9.4.3 Other motors  N 
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 The momentary excess torque for single-

phase,commutator and other motorsshall be the 

subject 

ofagreement. 

 N 

9.5 Pull-up torque  P 

9.6 Safe operating speed of cage inductionmotors  P 

 All three-phase single-speed cage inductionmotors 

of frame number up to and including 315and for 

voltages up to and including 1 000 Vshallbe 

capable ofsafe continuous operationat speedsup 

tothe appropriate speed given in Table 17 

unless otherwise stated on therating plate. 

 N 

9.7 Overspeed  P 

 Machinesshall be designed to withstand the 

speedsspecified inTable 18. 

 P 

 An overspeedtest is not normally 

considerednecessary but can be performedwhen 

this isspecified andhas been agreed. (Forturbine-

type 

a.c. generators, see also IEC 60034-3.) 

Anoverspeedtestshall be considered 

assatisfactoryif no permanent abnormal 

deformation isapparentsubsequently, and no other 

weakness is detectedwhich wouldprevent the 

machine from operatingnormally, 

andprovidedtherotorwindings afterthetest comply 

with therequired dielectric tests. The 

duration of any overspeedtest shall be 2min. 

 P 

 Due to settling of laminated rotorrims, 

laminatedpolesheld bywedges orby bolts, etc. a 

minutepermanent increase in the diameteris 

natural, andnot to be considered asanabnormal 

deformationindicatingthat themachineis not 

suitable for 

normal operation 

 N 

 During commissioning ofa hydraulic-turbine 

drivensynchronousgenerator, the machine shall 

be driven at the speed it can 

reachwiththeoverspeed protectionoperating, so as 

to ascertain 

thatthe balance issatisfactory up tothatspeed. 

 N 

9.8 Short-circuit current for synchronous machines  N 
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 Unless otherwise specified, the peak value of 

theshort-circuitcurrent forsynchronous 

machines, including turbine-type machines 

notcoveredbyIEC60034-

3,inthecaseofshortcircuiton all phases during 

operation at ratedvoltage,shall not exceed 15times 

the peak value or21 

timesther.m.s. value of the ratedcurrent. 

 N 

 Verification may be carried out by calculation or 

bymeans of atest at a voltage of 0,5 timesthe rated 

voltage or above. 

 P 

9.9 Short-circuitwithstand testfor synchronous 

machines 

 N 

 The three-phaseshort-circuit testfor 

synchronousmachinesshallbecarriedoutonlyatthere

questofthepurchaser.Inthiscase,thetestshallbecarri

edout on the machine runningon no-load with 

anexcitationcorresponding tothe rated 

voltageunless otherwise agreed.The 

testshall not be carried outwith an 

excitationgreater than that corresponding to 1,05 

timesthe 

ratedvoltageat no load. 

 N 

 Thetest excitation, as determined, may bereduced 

by agreement, in order totakeintoaccount the 

impedance of the transformer whichmay be placed 

between the machinesand thesystem. In thislatter 

case, it may also be agreedthatthetest be made at 

theoperating site with theover-excitation device in 

operation. Theshort 

circuit shall be maintained for 3s. 

 N 

 Thetest isconsidered satisfactory if no 

harmfuldeformation occurs and if the 

requirements of theapplied voltage dielectric 

test(see Table 16) aremet after the short-circuit 

test. For threephase 

turbine-typemachines, see IEC 60034-3. 

 N 

9.10 Commutationtestfor commutator machines  N 
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 Ad.c. or a.c. commutatormachine 

shallbecapableofoperatingfromno-

loadtooperationwiththe excesscurrent or excess 

torque, specified in 

9.3 and 9.4 respectively,without 

permanentdamage tothe surface of the 

commutator orbrushes and withoutinjurious 

sparking, thebrushes remaining in the same set 

position.Ifpossible, the commutationtest shall be 

performed 

in warm conditions. 

 N 

9.11 Total Harmonic Distortion(THD)forsynchronous 

machines 

 N 

9.11.1 General  N 

 Therequirements of thissubclauseapply only 

tosynchronousmachineshavingratedoutputsof300k

W(orkVA)ormore,intended forconnection topower 

networks operatingat nominal frequenciesof 16 2/3 

Hz to 100 Hz inclusive, with aview to 

minimizing interference caused by the machines. 

 N 

9.11.2 Limits  N 

 When testedon open-circuit and at ratedspeedand 

voltage,thetotal harmonic distortion (THD)ofthe 

line-to-line terminal voltage, as measuredaccording 

tothe methods laid down in 9.11.3, shall 

not exceed 5 %. 

 N 

9.11.3 Tests  N 

 Typetestsshall be carriedoutona.c. machines 

toverify compliancewith 9.11.2. The 

rangeoffrequenciesmeasured shall coverall 

harmonics 

from rated frequency up tothe 100th harmonic. 

 N 

 EithertheTHDmay be measured directly 

bymeansofameterandassociatednetworkspeciallyd

esigned forthe purpose, oreach individualharmonic 

shall be measured and from 

themeasuredvaluestheTHDshallbecomputedusing 

the following formula: 

 N 

10 Rating plates  P 

10.1 General  P 

 Electrical machine shall beprovidedwith 

aratingplate(s). Theplatesshall be made of 

durable 

material andsecurely mounted. 

 P 
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 The rating plate(s) shall preferably be mounted 

ontheframe of themachine and be locatedso as 

tobe easily legible in the position of use 

determinedby thetype of constructionand 

mountingarrangementof the machine. If the 

electricalmachine issoenclosed or incorporated 

intheequipment that its rating plate is not easily 

legible,the manufacturer shall, on request, supply 

a 

second plateto be mounted on theequipment. 

 P 

10.2 Marking  P 

 Machineswith rated outputs uptoand 

including750W(or VA) and dimensions not 

coveredbyIEC60072 shall be markedwith the 

information givenin items 1, 2, 11, 12 and 26below 

as aminimum.Forspecial-purpose and built-in 

machineswithrated outputsuptoand including 

3kW(orkVA)items 1, 2, 11and 12 shallbe marked a 

minimum 

and item 26may be provided in another form. 

 P 

 In all other cases, rating plate(s) shall be 

durablymarkedwith the itemsin the followinglist,. 

Theitems need not all be on thesame plate. 

Lettersymbols for units and quantities shall be in 

accordancewith IEC 60027-1 and IEC 60027-4. 

 P 

 Ifthe manufacturer gives more information, 

thisneed not necessarilybe marked on therating 

plate(s). 

 P 

 The items arenumbered for convenient 

reference,but the orderin which they appear on the 

ratingplate(s) isnot standardized.Items may be 

suitably 

combined. 

 P 

11 Miscellaneous requirements  N 

11.1 Protective earthing of machines  N 

 Machinesshall be provided 

withanearthingterminaloranotherdeviceto permit 

theconnection 

ofa protective conductor oran earthingconductor. 

 N 

 The symbol orlegend shallidentify this 

device.However,machinesshallneitherbeearthedno

rbe 

provided withan earthing terminal when: 

 N 
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 Inthecase of machines havingrated voltagesgreater 

than50 Va.c. or 120 Vd.c., but 

notexceeding1000Va.c.or1500Vd.c.,theterminalfort

heearthing conductorshall be situated inthevicinity 

of the terminals for the line 

conductors,beingplacedin the terminal box, if one is 

provided.Machineshaving rated outputs in excess 

of 100kW(orkVA)shall have in addition an earthing 

terminalfitted on the frame. 

 N 

 Machines forrated voltages greater than 1000V 

a.c. or 1 500 Vd.c. shall have an earthing 

terminalontheframe,forexampleanironstrap, 

andinaddition, a means inside the terminal box 

forconnecting aconducting cablesheath, if any. 

 N 

 Theearthingterminalshallbe designed to ensurea 

goodconnection with theearthing 

conductor without any damage tothe conductor 

orterminal.Accessibleconducting parts which 

arenot part of the operating circuitshall have 

goodelectricalcontact with eachother and with 

theearthing terminal. When all 

bearingsandtherotorwinding ofa machine are 

insulated, theshaft shall be 

electricallyconnectedtotheearthingterminal,unless 

the manufacturerandthe purchaser agree 

toalternative means of 

protection. 

 N 

 When an earthing terminalis provided 

intheterminalbox, it shall be assumed that 

theearthingconductor ismade of the same metal 

as the live 

conductors. 

 N 

 When an earthing terminalis provided on 

theframe,theearthing conductor may, 

byagreement, be made of another metal 

(forexample, steel). Inthis case, in 

designingthe 

terminal, proper consideration shall be given tothe 

conductivityofthe conductor. 

 N 
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 Theearthingterminalshallbe designed 

toaccommodate anearthingconductor 

ofcrosssectional area in accordance with Table 19. 

Ifanearthing conductor larger 

thanthesizegivenintheTable is used, it is 

recommended that it shouldcorrespond asnearly 

as possible to one of the 

other sizes listed. 

 N 

 For other cross-sectional areas of live conductors, 

theearthing orprotective conductorshall have 

across-sectional area at least equivalent to: 

 N 

11.2 Shaft-end key(s)  N 

 When a machine shaft end is providedwith one 

ormorekeyways, shall be provided with afull key of 

normal shapeandlength. 

 N 

 When a machine shaft end is providedwith one 

ormorekeyways, shall be provided with afull key of 

normal shapeandlength. 

 N 

12 Tolerances  P 

12.1 General  P 

 Unless statedotherwise, toleranceson declared 

valuesshall be as specifiedin Table 20. 

 P 

13 Electromagneticcompatibility (EMC) Refer to EMC relevant report N 

13.1 General  N 

 The following requirements apply to 

rotatingelectrical machineswith rated voltages 

notexceeding 1000 Va.c. or1 500 Vd.c. and 

whichare intended for operation in industrial 

environments. 

 N 

 Electroniccomponents mounted 

insidearotatingelectrical machine and which are 

essential foritsoperation (forexample rotating 

excitationdevices) 

are part of the machine. 

 N 

 Electroniccomponents mounted 

insidearotatingelectrical machine and which are 

essential foritsoperation (forexample rotating 

excitationdevices) 

are part of the machine. 

 N 

 The requirements of this clause apply tomachines 

that are supplied directly tothe end-user. 

 N 

 Transients (such asstarting) are not covered by 

thisclause. 

 N 
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13.2 Immunity  N 

13.2.1 Machinesnotincorporatingelectroniccircuits  N 

 Machineswithout electronic circuits 

arenotsensitive to electromagneticemissions 

undernormal service conditionsand, 

therefore, no 

immunity tests arerequired. 

 N 

13.2.2 Machinesincorporating electroniccircuits  N 

 As electroniccircuitswhicharein 

machinesgenerally utilize components that are 

passive (forexamplediodes, resistors, varistors, 

capacitors,surge suppressors, inductors), 

immunity tests are 

not required. 

 N 

13.3 Emission  N 

13.3.1 Machineswithout brushes  N 

 Radiated andconducted emissions shall 

complywith the requirements of CISPR 11, 

Class B, 

Group 1, seeTableB.1. 

 N 

13.3.2 Machineswith brushes  N 

 Radiated andconducted (if 

applicable)emissionsshallcomplywith the 

requirements of CISPR 11, 

Class A, Group 1, see Table B.2. 

 N 

13.4 Immunitytests  N 

 Immunitytests are not required.  N 

13.5 Emission tests  N 

 Typetestsshall be carriedoutin accordance with 

CISPR 11,CISPR 14 andCISPR 16asapplicable. 

 N 

13.5.1 Machineswithout brushes  N 

 Machineswithout brushesshallcomplywiththe 

emission limits of 13.3.1. 

 N 

13.5.2 Machineswith brushes  N 

 Machineswith brushes, when tested at no-load, 

shallcomplywith the emission limits of13.3.2. 

 N 
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TABLE: listof critical components 

Object/part No. Manufacturer/ trademark Type/model Technical data Mark(s) 

ofconformity

1) 
Slot insulator Various PA66 V-0, 130℃ UL 

Magnet wire Various QAN(AL)-x/130 Class B, 130℃ UL 

1) An asterisk indicates amark which assures the agreed level ofsurveillance 

 

8.6.2 Determination by resistance method P 

 test voltage (V): AC 230V  - 

 t1 (℃): 24.4℃ - 

 t2 (℃): 25.2℃ - 

Test condition: output at maximum loadfor each model. 

TemperaturerisedT of winding: R1(Ω)

1.01 

R2(Ω)

1.45 

dT (K) 
73.8 

Required dT (K) 
80 

Insulation
class B 

Comments: Base on 40℃ 

 

9.2 TABLE: withstand voltage test P 

Test voltageapplied between: Test voltage (V) Breakdown 

Input and core AC 500V No 
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Remark: Results & photo(s) of this report refer to test report EBO2007103-E159B 

(EBO authenticate the photo on original report only) 


