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Abstract:  Th is  Techn ical  Report  speci fi es  the  general  harmon ized  recommendations  (cond i t i ons  
and  procedures)  for  test i ng  MEDICAL ELECTRICAL EQUIPMENT (as  defi ned  i n  Sub-
clause  2 . 2. 1 5  of  I EC  60601 -1 ,  2nd  ed i t i on ) .  Th i s  Techn ical  Report  i s  primari l y  i n tended  
to  be  u sed  by  test  houses  and  others  responsible  for  assessment  of  compl iance  wi th  
I EC  60601 -1 .  
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AAMI Technical  Information Report 

A techn ical  i n formation  report  (TIR)  i s  a  publ i cati on  of  the  Associat i on  for  the  Advancement  o f  Med ical  
I nstrumentation  (AAMI )  Standards  Board  that  addresses  a  parti cu lar  aspect  of  med ical  technology.  

Al though  the  material  presen ted  i n  a  TIR  m igh t  need  fu rther evaluati on  by experts,  re leasing  the  
i n formation  i s  valuable  because  the  i ndustry and  the  professions  have  an  immed iate  need  for  i t .  

A  TIR  d i ffers  marked ly from  a  standard  or  recommended  practi ce,  and  readers  shou ld  understand  the  
d i fferences  between  these  documents.  

Standards  and  recommended  practi ces  are  subject  to  a  formal  process  of  commi ttee  approval ,  publ i c  
review,  and  reso lu ti on  of  al l  comments.  Th i s  process  of  consensus  i s  supervi sed  by the  AAMI  Standards  
Board  and ,  i n  the  case  of  Ameri can  Nati onal  Standards,  by the  American  Nati onal  Standards  I nsti tu te.  

A TIR  i s  not  subject  to  the  same  formal  approval  process  as  a  standard .  However,  a  TIR  i s  approved  for  
d i stri bu ti on  by a  techn ical  commi ttee  and  the  AAMI  Standards  Board .   

Another d i fference  i s  that,  al though  both  standards  and  TIRs  are  peri od i cal l y  reviewed,  a  standard  must  be  
acted  on—reaffi rmed,  revised ,  or  wi thdrawn—and  the  acti on  formal l y  approved  usual l y  every f i ve  years  bu t  
at  l east  every  1 0  years.  For a  TIR,  AAMI  consu l ts  wi th  a  techn i cal  commi ttee  abou t  f i ve  years  after  the  
publ i cati on  date  (and  period i cal l y  thereafter)  for  gu i dance  on  whether the  document  i s  s t i l l  usefu l—that  i s ,  
to  check that  the  i n formation  i s  re l evant  or  o f  h i stori cal  val ue.  I f  the  i n formati on  i s  not  usefu l ,  the  TIR  i s  
removed  from  ci rcu lati on .  

A TIR  may be  developed  because  i t  i s  more  responsive  to  underl yi ng  safety or  performance  i ssues  than  a 
standard  or  recommended  practi ce  or  because  ach ieving  consensus  i s  extremely d i ff i cu l t  or  un l i ke ly.  
Un l i ke  a  standard ,  a  TIR  perm i ts  the  i ncl us ion  of  d i fferi ng  vi ewpoin ts  on  techn ical  i ssues.  

CAU TI ON  NOTI CE:  Th i s  AAMI  TIR  may be  revi sed  or  wi thdrawn  at  any t ime.  Because  i t  addresses  a 
rapid l y evolvi ng  f i e l d  or  technology,  readers  are  cau ti oned  to  ensu re  that  they have  al so  considered  
i n formati on  that  m i gh t  be  more  recen t  than  th i s  document.  

Al l  s tandards,  recommended  practi ces,  techn ical  i n formation  reports,  and  other types  of  techn i cal  
documents  developed  by AAMI  are  vo lun tary,  and  thei r  appl i cation  i s  so le l y wi th i n  the  d i screti on  and  
professional  j udgment  of  the  u ser  of  the  document.  Occasional l y,  vo l un tary techn ical  documen ts  are  
adopted  by governmen t  regu latory agencies  or  procu rement  au thori t i es,  i n  wh ich  case  the  adopti ng  agency 
i s  responsible  for  en forcement  of  i ts  ru les  and  regu lations.  

Comments  on  th i s  techn ical  i n formation  report  are  i nvi ted  and  shou ld  be  sen t  to  AAMI ,  Attn :  Standards  
Department,  1 1 1 0  N .  G lebe  Road ,  Su i te  220,  Arl i ng ton ,  VA 22201 -4795.  

 

ANSI  Technical  Report 

Th is  AAMI  TIR  has  been  reg i stered  by the  Ameri can  Nati onal  Standards  I nsti tu te  as  an  ANSI  Techn ical  
Report.   

Publ i cati on  of  th i s  ANSI  Techn ical  Report  has  been  approved  by the  accred i ted  standards  developer 
(AAMI ) .  Th i s  document  i s  reg i stered  as  a  Techn ical  Report  seri es  of  publ i cati ons  accord ing  to  the  
Procedu res  for  the  Reg i strati on  of  Techn ical  Reports  wi th  ANSI .  Th i s  document  i s  not  an  Ameri can  
Nati onal  Standard  and  the  material  con tained  here in  i s  not  normative  i n  natu re.   

Comments  on  the  con ten t  o f  th i s  document  shou ld  be  sen t  to  AAMI ,  Attn :  Standards  Department,  1 1 1 0  N .  
G lebe  Road,  Su i te  220,  Arl i ng ton ,  VA 22201 -4795.  
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Glossary of equivalent standards 

International  Standards adopted in  the United States may include normative references to other International  
Standards.  For each International  Standard that has been adopted by AAMI  (and ANSI),  the table below gives the 
corresponding U.S.  designation  and level  of equivalency to the International  Standard.  NOTE:  Documents are sorted 
by international  designation.  

Other normatively referenced International  Standards may be under consideration  for U.S.  adoption  by AAMI;  
therefore,  this l ist should  not be considered exhaustive.  
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Identical  
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ISO 1 1 1 35-1 :2007 ANSI/AAMI/ISO 1 1 1 35-1 :2007 Identical  
ISO/TS 1 1 1 35-2:2008 ANSI/AAMI/ISO TIR1 1 1 35-2:2008 Identical  
ISO 1 1 1 37-1 :2006

 
ANSI/AAMI/ISO 1 1 1 37-1 :2006 Identical  

ISO 1 1 1 37-2:2006 (2006-08-01  
corrected version)

 
ANSI/AAMI/ISO 1 1 1 37-2:2006 Identical  

ISO 1 1 1 37-3:2006
 

ANSI/AAMI/ISO 1 1 1 37-3:2006 Identical  
ISO 1 1 1 38-1 :  2006 ANSI/AAMI/ISO 1 1 1 38-1 :2006 Identical  
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ISO 1 1 607-2:2006
 

ANSI/AAMI/ISO 1 1 607-2:2006 Identical  
ISO 1 1 737-1 :  2006 ANSI/AAMI/ISO 1 1 737-1 :2006 Identical  
ISO 1 1 737-2:2009 ANSI/AAMI/ISO 1 1 737-2:2009 Identical  
ISO 1 3408-1 :2008 ANSI/AAMI/ISO 1 3408-1 :2008 Identical  
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ISO 1 4708-3:2008 ANSI/AAMI/ISO 1 4708-3:2008 Identical  
ISO 1 4708-4:2008 ANSI/AAMI/ISO 1 4708-4:2008 Identical  
ISO 1 4937:2009 ANSI/AAMI/ISO 1 4937:2009 Identical  
ISO/TR 1 4969:2004 ANSI/AAMI/ISO TIR1 4969:2004 Identical  
ISO 1 4971 :2007 ANSI/AAMI/ISO 1 4971 :2007 Identical  
ISO 1 5223-1 :2007 and A1 :2008 ANSI/AAMI/ISO 1 5223-1 :2007 and A1 :2008 Identical  
ISO 1 5225:2000 and A1 :2004 ANSI/AAMI/ISO 1 5225:2000/(R)2006 and 

A1 :2004/(R)2006 
Identical  

ISO 1 5674:2009 ANSI/AAMI/ISO 1 5674:2009 Identical  
ISO 1 5675:2009 ANSI/AAMI/ISO 1 5675:2009 Identical  
ISO 1 5882:2008 ANSI/AAMI/ISO 1 5882:2008 Identical  
ISO 1 5883-1 :2006 ANSI/AAMI  ST1 5883-1 :2009 Major technical  variations 
ISO/TR 1 61 42:2006 ANSI/AAMI/ISO TIR1 61 42:2005 Identical  
ISO 1 7664:2004 ANSI/AAMI  ST81 :2004 Major technical  variations 

ISO 1 7665-1 :2006  ANSI/AAMI/ISO 1 7665-1 :2006 Identical  (with  inclusions)  

ISO/TS 1 7665-2:2009 ANSI/AAMI/ISO TIR1 7665-2:2009 Identical  
ISO 1 8472:2006 ANSI/AAMI/ISO 1 8472:2006 Identical  
ISO/TS 1 921 8:2005 ANSI/AAMI/ISO 1 921 8:2005 Identical  
ISO 22442-1 :2007 ANSI/AAMI/ISO 22442-1 :2007 Identical  
ISO 22442-2:2007 ANSI/AAMI/ISO 22442-2:2007 Identical  
ISO 22442-3:2007 ANSI/AAMI/ISO 22442-3:2007 Identical  
ISO 25539-1 :2003 and A1 :2005 ANSI/AAMI/ISO 25539-1 :2003/(R)2009 and 
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Committee representation 

Association for the Advancement of Medical  Instrumentation 

Electrical  Safety Committee 

The adoption  of IEC Technical  Report 62354:2009 as an  AAMI  Technical  Information  Report and ANSI  Technical  
Report was ini tiated by the AAMI  Electrical  Safety Committee and the U.S.  Technical  Advisory Group for IEC/SC 
62A.  Committee approval  of the technical  report does not necessari ly imply that al l  committee members voted for i ts 
approval.  

At the time this document was publ ished,  the AAMI Electrical  Safety Committee  had the fol lowing members:  

Cochairs: Bernie Liebler 

 Mike Schmidt 

Members: Stuart Albert,  MBA,  CBET,  CHSP,  Independent Expert,  Well ington,  CO 

 Alan  S.  Berson,  PhD,  Bioresearch Funding Group 

 Steve Cantwell ,  Spacelabs Medical  Inc.  

 Rebecca K.  Crossley,  CBET,  Independent Expert,  Wil l iamsport,  PA 

 Connor Curtin,  Fresen ius  Med ical  Care  Renal  Therapies  G roup  

 Yadin  David,  EdD,  CCE,  PE,  HCSP,  Independent Expert,  Houston,  TX 
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 Jeffrey L.  Eggleston,  MS,  PE,  Covidien   
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 Robert Mosenkis,  MS,  PE,  CCE,  Citech  

 Joseph P.  Murnane,  Jr. ,  AAS BSEE,  Underwriters Laboratories Inc.  

 David  Osborn,  Phi l ips Healthcare 

 Ed Russo,  Dranetz-BMI  

 Mike Schmidt,  Independent Expert,  Cincinnati,  OH 

 Donald Sherratt,  CaridianBCT Steri l ization  Services Inc.  

 James Shults,  Hospira Worldwide Inc.  
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 James D.  Stewardson,  Independent Expert,  Brighton,  CO 

 Anna Varlese,  Conmed Corporation  

Alternates: Joseph Basta,  Spacelabs Medical  Inc.  

 Arthur R.  Eddy,  Jr. ,  Conmed Corporation  

 Kenneth E.  Gettman,  Med ical  Imag ing  &  Technology Al l i ance  a  D ivi s i on  o f  NEMA 
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 Richard Markle,  Phi l ips Healthcare 
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 John Jack Wyar,  Steris Corporation 

NOTE—Participation by federal  agency representatives in  the development of this TIR does not constitute endorsement 
by the federal  government or any of i ts agencies.  
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Background of ANSI/AAMI adoption of IEC/TR 62354:2009 

The International  Electrotechnical  Commission  (IEC)  is a worldwide organization  for standardization  comprising  al l  
national  electrotechnical  committees (IEC National  Committees).  The United States is one of the IEC members that 
took an  active role in  the development of this technical  report.  

International  Technical  Report IEC 62354 was developed by Working Group (WG)  1 4,  Testing to general safety 
standard 60601-1 ,  of Subcommittee (SC)  62A,  Common aspects of electrical equipment used in medical practice.  

U.S.  participation  in  IEC/SC 62A/WG 1 4 is organized through the U.S.  Technical  Advisory Group for IEC/SC 62A,  
administered by the Advanced Medical  Technology Association  (AdvaMed)  on  behalf of the United States National  
Committee,  which  is a committee of the American National  Standards Institute (ANSI) .  AAMI  administers the 
International  Secretariat for IEC/SC 62A on behalf of the United States,  and U.S.  experts made a considerable 
contribution  to this technical  report.  

This Technical  Report specifies the general  harmonized recommendations (conditions and procedures)  for testing  
medical  electrical  equipment (as defined in  sub-clause 2.2.1 5 of IEC 60601 -1 ,  2nd edition).  This Technical  Report is 
primari ly intended to be used by test houses and others responsible for assessment of compliance with  IEC 60601 -1  

AAMI  encourages i ts committees to harmonize their work with  international  documents as much  as possible.  The 
AAMI  Electrical  Safety Committee,  together with  the U.S.  Technical  Advisory Group for IEC/SC 62A,  reviewed 
IEC/TR 62354 to formulate the U.S.  position  and comments whi le the document was being  developed.  This close 
col laboration  helped gain  widespread U.S.  consensus on the document.  As the U.S.  Technical  Advisory Group for 
IEC/SC 62A,  AdvaMed granted AAMI  permission  to consider adoption  of IEC/TR 62354,  as an AAMI  TIR.  Fol lowing 
AAMI  procedures,  the AAMI  Electrical  Safety Committee voted to adopt the IEC Technical  Report as written.  

As  used  wi th i n  the  con text  of  th i s  documen t,  “shou ld”  i nd i cates  that  among  several  poss ibi l i t i es,  one  i s  
recommended  as  parti cu larl y  su i table ,  wi thou t  men tion ing  or  exclud ing  others,  or  that  a  certai n  cou rse  of  
acti on  i s  preferred  bu t  not  necessari l y  requ i red ,  or  that  ( i n  the  negati ve  form)  a  certai n  poss ibi l i ty  or  cou rse  
of  acti on  shou ld  be  avo ided  bu t  i s  not  proh ibi ted .  “May”  i s  u sed  to  i nd i cate  that  a  cou rse  of  acti on  i s  
perm issible  wi th i n  the  l im i ts  of  the  techn ical  i n formati on  report.  “Can”  i s  u sed  as  a  statement  of  possibi l i ty  
and  capabi l i ty.  F i nal l y,  “must”  i s  u sed  on l y to  descri be  “unavoidable”  s i tuati ons,  i ncl ud ing  those  mandated  
by government  regu lati on .  

The concepts incorporated into this technical  report should  not be considered inflexible or static.  This technical  
information  report,  l ike any other,  must be reviewed and updated periodical ly to assimilate progressive technological  
developments.  To remain  relevant,  i t must be modified as technological  advances are made and as new data comes 
to l ight.  

Suggestions for improving this technical  information  report are invited.  Comments and suggested revisions should be 
sent to Standards Department,  AAMI,  1 1 1 0 N.  Glebe Road,  Suite 220,  Arl ington,  VA 22201 -4795.  

 
 
NOTE—Beg inn ing  wi th  the  foreword  on  page  “xi i ” ,  ANSI /AAMI /IEC  TIR62354:2009  i s  i den ti cal  to  I EC/TR 
62354:2009.  
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  
____________ 

 
GENERAL TESTING  PROCEDURES  

FOR MEDICAL ELECTRICAL EQUIPMENT 
 
 

FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Comm iss i on  ( I EC)  i s  a  worl dwide  organ i zati on  fo r s tandard i zati on  compri s i ng  al l  
nat i onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Commi ttees) .  The  object  o f  I EC  i s  to  promote  i n ternati onal  co-
operati on  on  al l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  th i s  end  and  i n  
add i t i on  to  o ther  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards ,  Techn i cal  Speci f i cat i ons ,  Techn i cal  Reports ,  
Publ i c l y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu i des  (hereafter  re ferred  to  as  “ I EC  Publ i cati on (s) ”) .  Thei r  preparati on  
i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  i n  the  subj ect  deal t  wi th  may 
part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen tal  and  non -governmen tal  o rgan i zati ons  l i a i s i ng  wi th  
the  I EC  al so  part i ci pate  i n  th i s  preparati on .  I EC  co l l aborates  cl osel y  wi th  the  I n ternat i onal  Organ i zati on  fo r 
S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ i ned  by  ag reemen t  between  the  two  organ i zati ons.  

2 )  The  formal  deci s i ons  or  ag reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e ,  an  i n ternati onal  
consensus  o f  op i n i on  on  the  re l evan t  subj ects  s i nce  each  techn i cal  commi ttee  has  represen tati on  from  al l  
i n terested  I EC  Nati onal  Commi ttees .   

3 )  I EC  Publ i cati ons  have  the  form  of  recommendati ons  for i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  o f  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  he l d  responsi ble  for  the  way i n  wh i ch  they are  u sed  or  fo r  any  
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order  to  promote  i n ternati onal  u n i form i ty,  I EC  Nat i onal  Commi ttees  undertake  to  appl y  I EC  Publ i cati ons  
transparen tl y  to  the  maximum  exten t  poss ibl e  i n  the i r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  between  
any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  c l earl y  i n d i cated  i n  the  l atter.  

5 )  I EC  i tse l f  does  no t  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty 
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  o f  con form i ty.  I EC  i s  n ot  responsi bl e  fo r  any 
servi ces  carri ed  ou t  by  i ndependen t  certi f i cat i on  bod ies .  

6 )  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  o f  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servan ts  or  agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Commi ttees  for  any personal  i n j u ry,  property  damage  or  
o ther  damage  o f  any natu re  whatsoever,  whether  d i rect  or  i nd i rect ,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  expenses  
ari s i ng  ou t  o f  the  publ i cati on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any o ther  I EC  Publ i cati ons.   

8 )  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  Use  o f  the  referenced  publ i cati ons  i s  
i n d i spensable  fo r  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l emen ts  o f  th i s  I EC  Publ i cati on  may be  the  subj ect  o f  paten t  
r i g h ts .  I EC  shal l  n ot  be  he l d  respons ibl e  for  i den ti fyi ng  any or  al l  such  paten t  r i g h ts .  

The  main  task of  I EC  techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  commi ttee  may propose  the  publ i cation  of  a  techn ical  report  when  i t  has  col lected  data 
of  a  d i fferen t  ki nd  from  that  wh ich  i s  normal ly  publ i shed  as  an  I n ternational  Standard ,  for 
example  "state  of  the  art" .  

I EC  62354,  wh ich  i s  a  techn ical  report,  has  been  prepared  by subcommi ttee  62A:  Common  
aspects  of  e lectri cal  equ ipment  used  i n  med i cal  practi ce,  of  I EC  techn ical  commi ttee  62:  
E lectri cal  equ ipment  i n  med ical  practi ce.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst  ed i ti on  publ i shed  i n  2005.  Th is  ed i ti on  
consti tu tes  a  techn ical  revis ion .  Several  tests  have  been  updated  and  add i tional  test  procedures  
and  i n formative  annexes  added.  

Th is  techn ical  report  i s  i n tended  to  be  read  i n  con junction  wi th  I EC  60601 -1 : 1 988,  I EC  60601 -1 -
1 :2000  and  I EC  60601 -1 :2005.  
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The  text  of  th is  techn ical  report  i s  based  on  the  fo l l owing  documents:  

Enqu i ry  d raft  Report  on  vo ti ng  

62A/647/DTR  62A/669/RVC  

 
Fu l l  i n formation  on  the  voti ng  for  the  approval  of  th i s  techn ical  report  can  be  found  i n  the  report  
on  voti ng  i nd icated  i n  the  above  table.  

I n  th is  techn ical  report,  the  terms  defi ned  i n  C lause  2  of  I EC  60601 -1 : 1 988  or Clause  3  of  
I EC  60601 -1 :2005  are  prin ted  i n  SMALL CAPITALS .  

Th is  publ i cation  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di recti ves,  Part  2 .  

The  commi ttee  has  decided  that  the  con ten ts  of  th is  publ icati on  wi l l  remain  unchanged  un ti l  the  
main tenance  resu l t  date  i nd icated  on  the  IEC  web s i te  under “h ttp: //webstore. iec. ch ”  i n  the  data 
re lated  to  the  speci fi c  publ i cati on .  At  th i s  date,  the  publ ication  wi l l  be   

•  recon fi rmed;  

•  wi thdrawn;  

•  replaced  by  a  revised  ed i ti on ,  or  

•  amended .  
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INTRODUCTION  

I EC/TR 6051 3,  Fundamental aspects of safety standards for medical electrical equipment 
publ i shed  by IEC  sub-commi ttee  62A provided  the  basis  for i nclusion  of  the  test  methods  for  ME 
EQU IPMENT i n  the  safety  standards.   

"Techn ical  requ i rements  and  test  methods  are  i n terre lated  e lements  of  product  standards  and  
shou ld  always  be  considered  together.  

Product  standards  shou ld  i den ti fy  where  med ical l y  i n formed  j udgments  are  requ i red  i n  decid ing  
whether a  particu lar requ i rement  appl ies.  

Wherever possible,  the  standards  shou ld  con tain  test  speci fi cations  for completely and  clearly  
checking  compl iance  wi th  the  techn ical  requ i rements.  I n  some  cases,  a  compl iance  statement  
such  as  'vi sual  i nspection ' ,  'manual  testi ng '  or  s im i lar  i s  adequate  for th i s  pu rpose  i f  such  a  
method  g ives  an  accurate  assessment.  

I t  shou ld  be  easy to  recogn ize  wh ich  test  methods  apply  to  each  techn ical  requ i rement.   
Appropriate  head ings  shou ld  designate  the  appropriate  test  and  a  reference  shou ld  be  made  to  
the  clause  con tain ing  the  requ i rement.  Th is  al so  appl ies  for  references  wh ich  are  made  to  other 
re levant  test  s tandards. "  

I t  was  deemed  necessary to  support  I EC  60601 -1  wi th  gu idel i nes  for  general  testi ng  PROCEDURES  
for  MEDICAL ELECTRICAL EQU IPMENT .  

I n  developing  the  test  PROCEDURES ,  the  advice  g i ven  i n  I EC/TR 6051 3  and  ISO/IEC  Gu ide  51  
was  considered  as  fo l l ows:  

a)  test  resu l ts  shou ld  be  reproducible  wi th in  defi ned  l im i ts .  When  considered  necessary,  the  test  
method  shou ld  i ncorporate  a  statement  as  to  i ts  l im i t  of  uncertain ty;  

b)  where  the  sequence  of  tests  can  i n fl uence  the  resu l ts ,  the  correct  sequence  shou ld  be  
speci fied .  

There  i s  also  growing  support  for the  i dea that  al l  the  test  PROCEDURES  for  ME  EQUIPMENT shou ld  
be  found  wi th in  one  i n ternational  s tandard .  

I SO/IEC 1 7025,  General requirements for the competence of testing and calibration laboratories,  
h igh l i gh ts  the  need  for  a  s ing le  series  of  requ i rements  coveri ng  test  PROCEDURES .  

I EC/TR 6051 3:1 994  i ncludes  a  major new principle  referring  to  testi ng :  

“ I n  speci fying  m in imum  safety  requ i rements,  provis ion  i s  made  for  assessing  the  adequacy of  
the  design  PROCESS  where  th is  provides  an  appropriate  al ternative  to  the  appl ication  of  
l aboratory testing  wi th  speci fi c  pass/fai l  cri teria,  (e. g .  i n  assessing  the  safety of  new 
technolog ies  such  as  programmable  e lectron ic  systems) . ”  
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AAMI Technical  Information Report ANSI/AAMI/IEC TIR62354:2009 

GENERAL TESTING  PROCEDURES 
FOR MEDICAL ELECTRICAL EQUIPMENT 

1  Scope and  object  

Th is  techn ical  report  appl ies  to  MEDICAL ELECTRICAL EQU IPMENT  (as  defined  i n  Subclauses  3 . 63  of  
I EC  60601 -1 :2005  and  2 . 2 . 1 5  of  I EC  60601 -1 : 1 988) ,  hereinafter referred  to  as  ME  EQU IPMENT.  

The  object  o f  th i s  techn ical  report  i s  to  provide  gu idance  on  general  testi ng  PROCEDURES  
accord ing  to  I EC 60601 -1 : 1 988,  I EC  60601 -1 -1 :2000  and  I EC  60601 -1 :2005.  

2  Normati ve references 

The  fo l l owing  referenced  documents  are  i nd ispensable  for  the  appl i cation  of  th is  document.  For 
dated  references,  on ly  the  ed i ti on  ci ted  appl ies.  For  undated  references,  the  l atest  ed i ti on  of  the  
referenced  document  ( i nclud ing  any amendments)  appl ies.  

I EC  60086-4:2000,  Primary batteries – Part 4: Safety of lithium batteries  

I EC  601 27-1 ,  Miniature fuses – Part 1: Definitions for miniature fuses and general requirements 
for miniature fuse-links  

I EC  60252-1 ,  AC motor capacitors – Part 1: General – Performance,  testing and rating – Safety 
requirements – Guide for installation and operation  

I EC  60364-4-41 ,  Low voltage electrical installations – Part 4-41: Protection for safety – 
Protection against electric shock 

IEC  6041 7,  Graphical symbols for use on equipment 

I EC/TR 6051 3:1 994,  Fundamental aspects of safety standards for medical electrical equipment 

I EC  60529:1 989,  Degrees of protection provided by enclosures (IP Code) 1 )  
Amendment  1 :  1 999  

IEC  60601 -1 :  1 988,  Medical electrical equipment – Part 1: General requirements for safety2)  
Amendment  1 : 1 991  
Amendment  2 : 1 995  

IEC  60601 -1 :2005,  Medical electrical equipment – Part 1: General requirements for basic safety 
and essential performance  

————————— 
1 )  A  conso l i dated  vers i on  2 . 1  (2001 )  exi sts  that  i n cl u des  I EC  60529: 1 989  and  i ts  Amendmen t  1  ( 1 999) .  

2)  The  second  ed i t i on  o f  I EC  60601 -1 ,  cancel ed  and  repl aced  by  the  th i rd  ed i t i on  i n  2005.  
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I EC  60601 -1 -1 :2000,  Medical electrical equipment – Part 1-1: General requirements for safety –  
Collateral Standard: Safety requirements for medical electrical systems  

I EC  60601 -1 -2,  Medical electrical equipment – Part 1-2: General requirements for basic safety 
and essential performance – Collateral Standard: Electromagnetic compatibility – Requirements 
and tests  

I EC  61 01 0-1 :2001 ,  Safety requirements for electrical equipment for measurement,  control,  and 
laboratory use – Part 1: General requirements  

I EC  61 672-1 ,  Electroacoustics – Sound level meters – Part 1: Specifications  

I EC  61 672-2,  Electroacoustics – Sound level meters – Part 2: Pattern evaluation tests  

I SO 31  (al l  parts) ,  Quantities and units  

I SO 1 000,  SI units and recommendations for the use of their multiples and of certain other units  

I SO 1 1 1 34,  Sterilization of health care products – Requirements for validation and routine control 
– Industrial moist heat sterilization3 )  

I SO 1 1 1 35,  Medical devices – Validation and routine control of ethylene oxide sterilization4)  

I SO 1 1 1 37,  Sterilization of health care products – Requirements for validation and routine control 
– Radiation sterilization5)  

I SO  1 4971 :2000,  Medical devices – Application of risk management to medical devices6)  

3  Terms,  defin i tions,  abbreviations and  acronyms 

3.1  Terms and  defin i tions  

For the  purposes  of  th is  document,  the  terms  and  defin i ti ons  g i ven  i n  I EC  60601 -1 : 1 988  and  
IEC  60601 -1 :2005  apply.  

NOTE  1  Where  the  terms  “vo l tage”  and  “cu rren t”  are  u sed  i n  th i s  documen t,  they mean  the  r.m . s .  val ues  of  an  
al ternati ng ,  d i rect  o r  composi te  vo l tage  or cu rren t  u n l ess  s tated  o therwi se.  

NOTE  2  An  i ndex  o f  def i ned  terms  i s  found  beg i nn i ng  on  page  202.  

NOTE  3  When  u sed  i n  the  body o f  th i s  documen t,  N /A means  “Not  appl i cabl e” .  

————————— 

3)  I SO  1 1 1 34  was  superseded  by  I SO  1 7665-1 :2006,  Sterilization of health care products – Moist heat – Part 1 : 
Requirements for the development,  validation and routine control of a sterilization process for medical devices.  

4)  I SO  1 1 1 35  was  repl aced  by  I SO  1 1 1 35-1 : 2007,  Sterilization of health care products – Ethylene oxide – Part 1 : 

Requirements for development,  validation and routine control of a sterilization process for medical devices.  

5)  I SO  1 1 1 37  was  repl aced  by  I SO  1 1 1 37-1 :2006,  Sterilization of health care products – Radiation – Part 1: 
Requirements for development,  validation and routine control of a sterilization process for medical devices.  

6)  Th i s  f i rs t  ed i t i on  o f  I SO  1 4971  was  repl aced  by  a  second  ed i t i on  i n  2007.  
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3.2  Abbreviations  and  acronyms 

Abbreviation  Term  

a. c.  Al ternati ng  cu rren t  

d . c.  D i rect  cu rren t  

DUT Devi ce  under  test  

MAR Mean  ang le  reso l vable  

MD  Measu ri ng  devi ce  

ME  MEDICAL  ELECTRICAL  

r .m . s .  Root  mean  square  

S I  System  i n ternati onal  

SIP /SOP  S I GNAL I NPUT/OUTPUT PART  

4 Types of  tests  

4.1  GENERAL  

“TYPE  TESTS”  are  requ i red  for  veri fyi ng  the  BASIC  SAFETY  and  ESSENTIAL  PERFORMANCE  o f  the  
product  design .  

NOTE  1  The  tests  descri bed  i n  th i s  techn i cal  report  can  al so  be  used  by  the  MANUFACTURER  to  ensu re  the  qual i ty  o f  
the  product  and  the  manu factu ri ng  PROCESS .  See  Annex  I .  

A test  need  not  be  carried  ou t  i f  analysis  shows  that  the  cond i ti on  being  tested  has  been  
adequately  evaluated  by other  tests  or  methods .  

The  resu l ts  of  the  RISK ANALYSIS  shou ld  add i ti onal l y  be  used  to  determ ine  wh ich  combination(s)  
of  s imu l taneous  fau l ts  shou ld  be  tested .  

NOTE  2  The  test  resu l ts  m i gh t  render i t  necessary to  revi se  the  RISK ANALYSIS .  

When  testi ng  the  ME  EQU IPMENT,  re levan t  i n formation  provided  by the  MANUFACTURER  i n  the  
i nstruction  for use  shou ld  be  taken  i n to  accoun t.  

Before  commencing  testi ng ,  the  ME  EQUIPMENT  u nder test  ( the  device  under test  or  DUT)  shou ld  
be  d isconnected  from  the  SUPPLY MAINS .  I f  not  possible,  special  precau tions  shou ld  be  taken  to  
preven t  HARM  to  the  personnel  performing  the  tests  and  measurements  or  o ther  i nd ividuals  who  
m igh t  be  affected .  

Connections  such  as  data l i nes  or  functional  earth  conductors  can  act  l i ke  PROTECTIVE  EARTH  
CONNECTIONS .  Such  add i ti onal ,  bu t  un in ten tional ,  PROTECTIVE  EARTH  CONNECTIONS  can  create  
measurement  errors.  

The  tests  shou ld  be  performed  wi th in  the  ambien t  temperatu re,  humid i ty  and  atmospheric  
pressure  described  i n  the  techn ical  descripti on .  

NOTE  3  Consi deri ng  the  ambien t  temperatu re,  h um id i ty  and  pressu re  descri bed  i n  the  techn i cal  descri pti on ,  tests  
shou ld  be  performed  at  the  worst-case  extremes  depend i ng  on  the  test  and  the  e ffects  o f  these  parameters  on  the  test  
resu l ts .   I f  the  test  i s  n ot  impacted  by these  parameters ,  then  test  can  be  conducted  anywhere  wi th i n  the  speci fi ed  
range.  
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4.2  Vi sual  in spection  

Covers  and  housings  shou ld  be  opened  on ly:  

−  i f  requ i red  i n  the  i nstructions  for use  for the  ME  EQUIPMENT ,  or  

−  i f  speci fi ed  i n  th i s  techn ical  report,  or  

−  i f  there  i s  an  i nd ication  of  a  HAZARD  or  HAZARDOUS  S ITUATION .  

Special  atten tion  shou ld  be  paid  to  the  fo l l owing :  

−  al l  fuses  accessible  from  the  ou ts ide  shou ld  be  marked  ( type,  ratings)  on  the  
ME  EQUIPMENT  o r  marked  by reference  and  speci fied  i n  the  ACCOMPANYING  DOCUMENTS ;  

−  that  the  markings  are  leg ible  and  complete;  

−  any damage;  

−  re levan t  ACCESSORIES  shou ld  be  assessed  together wi th  the  ME  EQUIPMENT  (e . g .  
DETACHABLE  or  FIXED  POWER SUPPLY CORDS ,  PATIENT  l eads,  tubing  etc. ) ;  

−  a l l  requ i red  documentation ,  such  as  i nstructions  for  use,  i s  presen t  and  complete  and  
reflects  the  cu rren t  revis ion  of  the  ME  EQUIPMENT .  

5  State of the  ME  EQU IPMENT  

Some tests  speci fi ed  i n  th i s  document  are  conducted  i n  the  NORMAL CONDITION  wh i l st  o thers  are  
conducted  i n  SINGLE  FAULT CONDITIONS .  

NORMAL CONDITION  and  SINGLE  FAULT CONDITIONS  are  described  i n  both  IEC  60601 -1 : 1 988  and  
IEC  60601 -1 :2005.  

6 Nu mber of sampl es  

TYPE  TESTS  are  performed  on  a  represen tative  sample  of  the  i tem  being  assessed .  

NOTE  Mu l t i pl e  samples  can  be  u t i l i zed  s imu l taneous l y  i f  th e  val i d i ty  o f  the  resu l ts  i s  not  s i gn i f i can tl y  affected .  

7 Appl i cabl e test  i tems to  th e cl au ses of  IEC 60601 -1  

Table  2 ,  Table  5  and  Table  1 0  re late  the  test  PROCEDURES  described  i n  th i s  techn ical  report  to  
the  re levan t  subclauses  of  I EC  60601 -1 :2005.  When  appl i cable,  these  tables  also  provide  a  
cross  reference  to  the  re levant  subclauses  of  I EC  60601 -1 : 1 988.  

Annex G  and  Annex H  con tain  an  i ndex of  the  tests  i n  th i s  techn ical  report  sorted  by the  re levan t  
subclause  i n  I EC  60601 -1 :2005.  Annex I  and  Annex J  contain  the  l i sts  sorted  i n  alphabetical  
order by test  t i t l e .  

8 Sequence of  tests  

Un less  stated  otherwise,  the  tests  i n  th i s  techn ical  report  are  to  be  sequenced  i n  such  a  way that  
the  resu l ts  of  any test  do  not  i n fl uence  the  resu l ts  of  o ther tests.  Tests  shou ld ,  i f  appl i cable,  be  
performed  i n  the  sequence  i nd icated  i n  Annex A,  un less  otherwise  stated  by particu lar 
standards.  
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However,  th i s  does  not  preclude  the  possibi l i ty  o f  conducti ng  a  test  that  prel im inary i nspection  
suggests  m igh t  cause  fai l u re.  

The  tests  for  rad iation  HAZARDS ,  b iocompatibi l i ty,  USABILI TY,  alarm  systems,  PEMS  and  
e lectromagnetic  compatibi l i ty  can  be  performed  i ndependen tly  from  the  tests  speci fi ed  i n  the  
present  document.  

The  tests  speci fi ed  for ME  SYSTEMS  shou ld  be  performed  i n  the  same sequence  as  the  tests  for 
ME  EQUIPMENT.  

9  General  testing  condi tion  

The  fo l l owing  general  testi ng  cond i ti ons  shou ld  be  appl ied :  

a)  After the  DUT has  been  set  up  for NORMAL USE ,  tests  are  carried  ou t  wi th in  the  range  of  
envi ronmental  cond i ti ons  speci fi ed  i n  the  techn ical  description .  

b)  The  DUT i s  to  be  sh ie lded  from  other i n fl uences  ( for  example,  d raughts)  that  m igh t  affect  the  
val id i ty  of  the  tests.  

c)  I n  cases  where  ambien t  temperatu res  cannot  be  main tained ,  the  test  cond i ti ons  are  to  be  
consequen tly  mod i fi ed  and  resu l ts  ad justed  accord ing ly.  

d )  Qual i fi ed  personnel  are  to  perform  these  tests.  Qual i fi cations  i nclude  train ing  on  the  subject,  
knowledge,  experience,  and  acquain tance  wi th  the  re levan t  technolog ies  and  regu lations.  
The  personnel  shou ld  be  able  to  assess  safety and  shou ld  be  able  to  recogn ize  possible  
consequences  and  HAZARDS  ari s i ng  from  non-conforming  ME  EQU IPMENT.  

e)  ACCESSORIES  for  the  ME  EQU IPMENT,  wh ich  can  affect  the  safety  of  the  DUT or  the  resu l ts  of  
the  measurements,  shou ld  be  i ncluded  i n  the  tests.  ACCESSORIES  i ncluded  i n  the  tests  are  to  
be  documented .  

f)  Al l  tests  are  to  be  performed  i n  such  a  manner that  no  unacceptable  RISK  ari ses  for  testi ng  
personnel ,  PATIENTS  or  other i nd ividuals.  

g )  I f  not  o therwise  stated ,  al l  values  for curren t  and  vo l tage  are  effecti ve  values  (r.m .s. )  or  d . c.  
values  as  appropriate.  

h )  Al l  tests  performed  shou ld  be  comprehensively documented .  The  documentation  shou ld  
con tain  as  a m in imum  the  fo l lowing  data:  

−  i den ti fi cation  of  the  testi ng  body (e .  g .  company,  department) ;  

−  names  of  the  persons,  who  performed  the  testi ng  and  the  evaluati on(s) ;  

−  i den ti f i cation  of  the  ME  EQU IPMENT  (e .  g .  type,  serial  number,  i nventory number)  
and  the  ACCESSORIES  tested ;  

−  measurements  (measured  values,  measuring  method ,  measuring  equ ipment,  
envi ronmental  cond i ti ons) ;  

−  date  and  s ignatu re  of  the  i nd ividual ,  who  performed  the  evaluation ;  and  

−  i f  appl i cable,  the  ME  EQUIPMENT  tested  shou ld  be  marked/identi fi ed  accord ing ly.  

i )  I n  add i t i on  to  TYPE  TESTS ,  the  MANUFACTURER  o f  the  ME  EQUIPMENT  can  establ i sh  the  testing  
i n terval  and  the  exten t  of  testi ng  for  period ic  i nspection  and  has  to  d i sclose  i t  i n  the  
ACCOMPANYING  DOCUMENTS .  I n  establ i sh ing  the  testi ng  i n terval ,  the  fo l l owing  considerations  
shou ld  be  taken  i n to  account:  

−  the  l evel  o f  RISK  o f  the  ME  EQU IPMENT  as  described  i n  the  RISK MANAGEMENT FI LE ,  
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−  the  operating  envi ronment,  

−  type  of  ME  EQU IPMENT  (STATIONARY,  MOBILE ,  emergency) ,  and  

−  the  frequency of  occurrence  of  device  fai l u res.  

 I f  there  i s  no  i n formation  on  the  testi ng  i n terval  for  period ic  i nspection  i n  the  ACCOMPANYING  
DOCUMENTS  (e . g .  for o lder ME  EQU IPMENT) ,  i t  can  be  establ i shed  by  a  competent  person .  I n  
defi n ing  the  l evel  o f  RISK,  the  above  factors  and  the  recommendations  of  the  MANUFACTURER  
shou ld  be  taken  i n to  accoun t.  The  testing  i n terval  for period ic  i nspection  can  be  set  i n  the  
range  of  6  months  to  36  months.  

j )  I n  the  even t  of  the  necessi ty  for  repai rs  or  mod i fi cations  after a  fai l u re  or  the  l i kel i hood  of  a  
fai l u re  du ring  the  sequence  of  tests,  the  testing  l aboratory  and  the  suppl i er  of  the  
ME  EQUIPMENT  can  agree  e i ther upon  the  use  of  a  new sample  on  wh ich  al l  relevan t  tests  are  
to  be  carried  ou t  again  or,  preferably,  upon  making  al l  the  necessary repai rs  or  mod i fi cations,  
after  wh ich  on ly  re levant  tests  are  repeated .  

k)  Un less  otherwise  speci fied  i n  th is  techn ical  report,  ME  EQU IPMENT  i s  to  be  tested  under the  
l east  favorable  working  cond i ti ons  speci fi ed  i n  the  i nstructions  for  use.  

l )  ME  EQUIPMENT  having  operating  values  that  can  be  ad justed  or  con trol led  by the  OPERATOR  i s  
ad justed  as  part  o f  the  tests  to  values  l east  favorable  for the  re levant  test,  bu t  i n  accordance  
wi th  the  i nstructi ons  for  use.  

m )  I f  the  test  resu l ts  are  i n fluenced  by the  i n let  pressure  and  f low or  chemical  composi t ion  of  the  
cool i ng  l i qu id ,  the  test  i s  to  be  carried  ou t  wi th in  the  l im i ts  for  these  characteri sti cs  as  
prescribed  i n  the  techn ical  description .  

n )  Where  cool i ng  water i s  requ i red ,  potable  water i s  to  be  used .  

o)  Except  i n  special  cases,  such  as  PATIENT  supports  and  waterbeds,  con tact  wi th  ME  EQUIPMENT  
i s  supposed  to  be  made  wi th :  

−  one  hand ,  s imu lated  for  LEAKAGE  CURRENT measurements  by a  metal  fo i l  o f  
1 0  cm  ×  20  cm  (or  l ess  i f  the  total  ME  EQU IPMENT  i s  smal ler) ;  

−  one  f i nger,  straigh t  or  ben t  i n  a  natu ral  posi t ion ,  s imu lated  by a  standard  test  
f i nger  (Figure  F. 1 )  provided  wi th  a  stop  plate;  or  

−  an  edge  or  s l i t  that  can  be  pu l led  ou twards  al l owing  subsequent  en try of  a  f i nger,  
s imu lated  by a  combination  of  test  hook (Figu re  F. 2)  and  standard  test  f i nger.  

1 0  Power sources for tests  

1 0.1  General  

a)  Where  test  resu l ts  are  i n fl uenced  by deviations  of  the  supply vo l tage  from  i ts  RATED  value,  
the  effect  of  such  deviations  i s  to  be  taken  i n to  account.  

b)  ME  EQUIPMENT  for  a. c.  on ly  shou ld  be  tested  wi th  a. c.  at  RATED  frequency ( i f  marked)  ±  1  Hz  

for  a  RATED  frequency between  0  Hz  and  1 00  Hz  and  ±  1  %  for  a  RATED  frequency above  
1 00  Hz.  ME  EQU IPMENT  marked  wi th  a  RATED  frequency range  i s  to  be  tested  at  the  l east  
favorable  frequency wi th in  that  range .  

c)  ME  EQUIPMENT  des igned  for  more  than  one  RATED  vo l tage,  or  for  both  a. c.  and  d . c. ,  i s  to  be  
tested  i n  cond i ti ons  re lated  to  the  l east  favorable  vol tage  and  natu re  of  supply,  for  example,  
number of  phases  (except  for  s i ng le-phase  supply)  and  type  of  cu rren t.  I t  m igh t  be  necessary 
to  perform  some tests  more  than  once  i n  order  to  establ i sh  wh ich  supply  con figu ration  i s  l east  
favorable.   
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d)  ME  EQUIPMENT  for  d . c.  on ly  i s  to  be  tested  wi th  d . c.  When  perform ing  the  tests,  the  possible  
i n fluence  of  polari ty  on  the  operation  of  the  ME  EQU IPMENT  i s  to  be  taken  i n to  consideration .  

e)  Un less  otherwise  speci fied  by th i s  techn ical  report,  ME  EQU IPMENT  i s  to  be  tested  at  the  least  
favorable  RATED  vo l tage  wi th in  the  re levan t  range.  I t  m igh t  be  necessary to  perform  some  of  
the  tests  more  than  once  i n  order to  establ i sh  the  l east  favorable  vol tage.  

f)  ME  EQUIPMENT  for  wh ich  al ternative  ACCESSORIES  or  componen ts  speci fi ed  by the  
MANUFACTURER  are  avai lable  i s  to  be  tested  wi th  those  ACCESSORIES  or  componen ts  that  g i ve  
the  l east  favorable  cond i ti ons.  

g )  I f  the  i nstructions  for  use  speci fy that  ME  EQUIPMENT  i s  i n tended  to  receive  i ts  power from  a 
separate  power supply,  i t  i s  to  be  connected  to  such  a  power supply.  

1 0.2  Connecti on  to  a  separate  power sou rce 

I f  ME  EQUIPMENT i s  speci fi ed  for  connection  to  a  separate  power source,  o ther than  the  SUPPLY 
MAINS ,  e i ther  the  separate  power sou rce  shou ld  be  considered  as  part  of  the  ME  EQUIPMENT  and  
al l  re levant  requ i rements  of  th i s  s tandard  shou ld  apply,  or  the  combination  shou ld  be  considered  
as  an  ME  SYSTEM .  

NOTE  What  was  formerl y  referred  to ,  i n  the  f i rs t  and  second  ed i t i ons  of  I EC  60601 -1 ,  as  a  “speci fi ed  power supply”  i s  
now consi dered  e i ther  as  another  part  o f  the  same  ME  EQU IPMENT  o r  as  another  e l ectri cal  equ ipmen t  i n  an  ME  SYSTEM .  

1 0.3  Conn ecti on  to  an  external  d .c.  power sou rce 

I f  ME  EQUIPMENT  i s  speci fi ed  for  power suppl i ed  from  an  external  d . c.  power sou rce,  no  HAZARD ,  
other than  absence  of  function ,  shou ld  develop  when  a  connection  wi th  the  wrong  polari ty  i s  
made  and  the  ME  EQU IPMENT  shou ld  provide  ESSENTIAL PERFORMANCE  as  described  i n  the  
ACCOMPANYING  DOCUMENTS  when  connection  i s  subsequen tly  made  wi th  the  correct  polari ty.  

NOTE  The  external  d . c.  power  sou rce  can  be  a  SUPPLY MAINS  or  another  i tem  of  e l ectri cal  equ ipmen t.  I n  the  l atter  
case,  the  combi nati on  i s  cons i dered  to  be  an  ME  SYSTEM .  

1 0.4  Source of  power for  M E  EQU I PM EN T  

ME  EQU IPMENT  i s  e i ther powered  by an  I NTERNAL ELECTRICAL POWER SOURCE ,  speci fi ed  for 
connection  to  a  separate  power supply,  or  i s  su i table  for connection  to  SUPPLY MAINS ,  e i ther  
i ndependently  or  i n  combination ,  as  l ong  as  on ly one  connection  to  mains  i s  provided .  Th is  i s  
checked  by  i nspection  of  the  ACCOMPANYING  DOCUMENTS .  

1 0.5  SU PPLY M AI N S  for  testi ng  ME  EQU I PMEN T  

SUPPLY MAINS  u sed  for  testing  ME  EQU IPMENT  have  the  fo l l owing  characteri sti cs:  

−  vo l tage  d ips,  short  i n terruptions  and  vol tage  variations  on  the  SUPPLY MAINS  as  described  
i n  I EC  60601 -1 -2;  

−  no  vol tage  i n  excess  of  1 1 0  % or  l ower than  90  % of  the  NOMINAL  value  between  any of  
the  conductors  of  the  system  or  between  any of  these  conductors  and  earth ;  

−  vo l tages  that  are  practi cal l y  s inusoidal  and  form ing  a  practi cal l y symmetrical  supply  
system  i n  case  of  po lyphase  supply;  

−  a  frequency of  not  more  than  1  kHz;  

−  a  frequency deviation  of  ≤  1  Hz  from  the  NOMINAL  value  up  to  1 00  Hz  and  ≤  1  % from  the  
NOMINAL  value  from  1 00  Hz  to  1  kHz;  

−  the  protective  measures  as  described  i n  I EC  60364-4-41 .  
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NOTE  1  I f  ME  EQU IPMENT  i s  i n tended  to  be  operated  from  a  SUPPLY MAINS  wi th  characteri sti cs  d i fferen t  from  
the  SUPPLY MAINS  descri bed  i n  th i s  subclause,  add i t i onal  SAFETY  measu res  m i gh t  be  necessary.  

−  a  d . c.  vo l tage  (as  measured  by a  moving  coi l  meter or equ ivalen t  method)  having  a peak-
to-peak ripple  not  exceed ing  1 0  % of  the  average  value.  

NOTE  2  Where  peak- to-peak ri pple  exceeds  1 0  %  of  the  average  val ue,  the  peak vo l tage  must  be  appl i ed .  

The  characteri sti cs  of  e lectri cal  power sou rce  used  to  power the  DUT shou ld  be  evaluated  as  
described  i n  Annex L.  

1 1  Measurement  and  test  equipment  

1 1 .1  General  requ irements 

−  The  measurement  and  test  equ ipment  shou ld  comply wi th  requ i rements  of  the  IEC  61 01 0  
series  of  s tandards.  

−  I n  NORMAL USE  the  measurement  equ ipment  shou ld  not  expose  the  person  doing  the  
testi ng  or  o ther i nd i viduals  to  unacceptable  RISKS .  

−  The  accuracy of  the  measuring  functions  wi th i n  the  range  marked  or  declared  by  the  
measurement  equ ipment  manu factu rer  shou ld  be  speci fi ed  i n  test  data sheet.  See  also  
1 1 . 2 .  

−  The  measurement  equ ipment  used  for  the  tests  shou ld  be  tested  and  cal ibrated  at  regu lar 
i n tervals  accord ing  to  the  i n formation  g i ven  by i ts  manu factu rer and  shou ld  be  traceable  
to  national  or i n ternational  s tandards.  Cal ibration  shou ld  be  performed  by a  cal ibration  
l aboratory wi th  a  qual i ty  management  system  i n  accordance  wi th  ISO/IEC  1 7025.  

−  For  the  tests,  PROTECTIVE  EARTH  CONNECTIONS  can  be  i n terrupted  i n  the  measuring  
devices,  i f  protection  against  e lectri c  shock i s  guaran teed  by another means  of  
I EC  61 01 0-1 .  

−  I n  the  measurement  equ ipment,  an  e lectri cal  separation  of  the  measurement  ci rcu i ts,  
i nclud ing  measuring  device  (MD) ,  from  the  SUPPLY MAINS  i nclud ing  i ts  PROTECTIVE  EARTH  
CONDUCTOR  shou ld  be  guaran teed .  

NOTE  Any connecti on  to  earth  o f  the  DUT can  resu l t  i n  wrong  measu remen t  data.  Therefore  the  set-up  o f  
the  measu remen t  equ i pment  shou l d  ensu re  a  gal van i c  separat i on  from  earth ,  or  atten t i on  shou l d  be  d rawn  to  
the  necess i ty  o f  i so l ated  pos i t i on i ng  o f  the  DUT by an  au tomati c  warn i ng  o r  by  a  c l earl y  vi s i bl e  marki ng .  

−  I t  i s  recommended  to  use  ded icated  test  equ ipment  (e . g .  d ie lectric  wi thstand  tester,  
g round  bond ing  and  con tinu i ty  tester,  etc. ) .  

−  The  test  equ ipment  shou ld  be  capable  of  provid ing  al l  vo l tages  and  cu rren ts  needed  for  
the  range  of  tests  to  be  performed  (e. g .  for  d ie lectri c  testi ng :  vol tage  and  curren t;  for 
g round  bond:  cu rren t  and  impedance) .  

−  The  test  equ ipment  shou ld  be  easi l y  adaptable  to  d i fferen t  test  requ i rements.  Most  
modern  testers  provide  th i s  f l exibi l i ty  th rough  programmabi l i ty  pl us  an  abi l i ty to  recal l  
previously stored  test  setups  on  demand.  

−  The  test  equ ipment shou ld  be  designed  so  that  normal  variations  i n  l i ne  vol tage  and  
connected  load  do  not  cause  the  ou tpu t  vol tage  and  curren t  measured  at  the  DUT to  ri se  
above  or  fal l  below the  levels  requ i red  for the  test.  Th is  improves  test  repeatabi l i ty and  
g reatly  reduces  i nconsistencies  i n  measurements.  

−  The  test  equ ipment  shou ld  have  a  wel l -designed  front  panel  wi th  easi l y  read  d ig i tal  
d i splays  of  measurements,  setti ngs,  and  pass/fai l  i nd icators.  Aud ible  alarms  are  also  
desi rable.  An  abi l i ty  to  hold  an  alarm  cond i ti on  after  operator acknowledgment  can  be  
usefu l  for  l ater analysis  of  the  fau l t.  Al l  panel  i tems  shou ld  be  clearly  marked  so  that  the  
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function  of  each  i s  read i l y  apparent  to  anyone  l ooking  at  the  test  equ ipment  for  the  fi rst  
t ime.  

−  The  START TEST bu tton ,  where  appl i cable,  shou ld  be  l arge,  wel l  marked,  and  protected  
i n  a  way that  preven ts  accidental  acti vation  of  a  test.  The  STOP TEST bu tton ,  where  
appl i cable,  shou ld  al so  be  easi l y  i den ti f ied  (preferably  brigh t  red)  and  placed  so  as  to  be  
qu ickly found  i n  an  emergency.  

−  Pushbu ttons  for  setti ng ,  s toring ,  or  recal l i ng  test  values,  alarm  l im i ts ,  and  test  sequences  
shou ld  be  clearly  marked  and  easi l y  operated  by test  personnel .  

−  Modern  test  equ ipment  i s  equ ipped  wi th  some  type  of  standard  data commun ication  
i n terface  for connection  to  remote  data processing ,  computer,  or  con tro l  equ ipment.  The  
typical  i n terfaces  are  an  IEEE-488  general -pu rpose  i n terface  bus  and  an  RS232  serial  
commun ication  l i ne.  

1 1 .2  Accuracy 

The  accuracy of  the  measurement and  test  equ ipment  measurement  range  shou ld  meet  the  
fo l l owing  typical  speci fi cations:  

−  vo l tage  up  to  1 , 000  V  (d . c.  up  to  1  kHz) :  ±1 . 5  %;  

−  vo l tage,  1 , 000  V and  above  (d . c.  up  to  20  kHz) :  ±3  %;  

−  cu rren t  up  to  5  A (d . c.  up  to  60  Hz) :  ±1 . 5  %;  

−  cu rren t,  5  A and  above  (d . c.  up  to  5  kHz) :  ±2.5  %;  

−  LEAKAGE  CURRENT:  ±3.5  %;  

−  power above  1  W and  up  to  3  kW:  ±3  %;  

−  power factor:  ±0. 05  %;  

−  frequency:  ±0. 2  %;  

−  resi stance:   ±5  %;  

−  temperatu re  ( thermocouple  not  i ncluded)  below 1 00  °C:  ±2  °C;  

−  temperatu re  ( thermocouple  not  i ncluded)  1 00  °C up  to  500  °C:  ±3  %;  

−  t ime,  1  s  and  above:  ±1  %;  

−  l i near d imensions  up  to  1  mm:  ±0.05  mm;  

−  l i near d imensions,  1  mm  up  to  25  mm:  ±0. 1  mm;  

−  l i near d imensions,  25  mm  and  above:  ±0.5  %;  

−  mass,  1 00  g  up  to  5  kg :  ±2  %;  

−  mass,  5  kg  and  above:  ±5  %;  

−  force:  ±6  %;  

−  torque:  ±1 0  %;  

−  ang les:  ±1  degree;  

−  re lati ve  humid i ty:  ±6  % RH ;  

−  barometri c  ai r  pressure:  ±0. 01  MPa;  

−  gas  and  fl u id  pressure  ( for  s tati c  measurement) :  ±5  %.  
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1 1 .3  Safety cri teria  for  selection  

The  measurement  and  test  equ ipment  shou ld  be  se lected  so  that  the  test  operator cannot  be  
acciden tal l y  subjected  to  hazardous  vo l tages  and  cu rren ts  such  as  those  used  for a  d ie lectri c  
s treng th  test,  a  l i ne  vo l tage  l eakage  test,  or  a  protective  earth ing  connection  and  con tinu i ty  test.  
I t  i s  recommended  to  use  measurement  and  test  equ ipment  wh ich  i nclude  safety  i n terlocks  that  
provide  protection  by au tomatical l y  shu tti ng  down  the  H IGH  VOLTAGE  ou tpu t  whenever a  safety 
swi tch  on  the  DUT i s  opened .  Cables  used  for  H IGH  VOLTAGE  ou tpu t  and  g round  cl ips  shou ld  be  
fl exible,  wel l  i nsu lated ,  and  able  to  be  repeated ly  p lugged  i n to  and  removed  from  the  fron t  panel  

over a  l ong  period  of  t ime  wi thou t  becoming  frayed ,  worn ,  or  i neffecti ve .  

1 1 .4  Cal ibration  

The  reference  standards  (e . g .  vo l tage,  cu rren t,  impedance)  used  by the  equ ipment  suppl ier for  
cal ibrating  measurement  and  test  equ ipment shou ld  be  certi fi ed  and  traceable  to  national  
s tandards.  Th is  ensu res  sustained  i n tegri ty  of  cal ibration  accuracy and  compl iance  wi th  I EC/ISO 
1 7025.  

To  establ i sh  un i form  requ i rements  for traceabi l i ty of  cal ibrations  and  cal ibration  i n tervals  and  to  
ensure  consisten t  and  repeatable  test  resu l ts ,  reference  the  speci fi cations  i ncluded  i n  Annex M .  

1 2  Treatments  of un i t  symbols  and  measured  values 

Numeric  i nd ications  of  parameters  are  to  be  expressed  i n  SI  un i ts  accord ing  to  ISO 31  except 
the  base  quanti t i es  l i s ted  i n  Table  1 .  These  un i ts  can  be  expressed  i n  the  i nd icated  un i ts ,  wh ich  
are  ou tside  the  SI  un i ts  system.  
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Tabl e  1  – U n i ts  ou tsi de th e  SI  u n i ts  system  that  may be used  
( IEC 60601 -1 :2005,  Table  1 )  

U n i t  
Base  q u an ti ty 

N am e Sym bol  

Revolu ti on  r  

G rade  gon  or  g rade  

Degree  ° 

M i nu te  o f  ang l e  ' 

Plane  ang le  

Second  o f  ang l e  " 

Minu te  m i n  

Hou r  h  Time  

Day d  

Energy E l ectron  vo l t  eV  

Vo l ume  Li ter  l
 a  

Mi l l imeters  o f  mercu ry mmHg  
Pressu re  o f  respi ratory  gases,  b l ood ,  and  o ther  body f l u i ds  

Cen t imeters  of  water  cmH 2O 

Bar  bar  
Pressu re  o f  gases  

M i l l i bar  mbar 

a  
For consi stency,  i n  i n ternati onal  s tandards  on l y  the  symbo l  “ l ”  i s  u sed  for  l i ter,  al though  the  symbol  “L”  i s  a l so  
g i ven  i n  I SO  31 .  

For appl ication  of  SI  un i ts ,  thei r  mu l tiples  and  certain  other un i ts ,  I SO 1 000  appl ies.  

1 3  PROCEDU RES  for  testing ,  i ncl ud ing  parti cu lar condi tions 

1 3.1  G eneral  

The  fol l owing  subclauses  con tain  a  framework for  perform ing  tests  that  are  requ i red  by  
IEC  60601 -1 :2005.  These  are  presen ted  as  a  series  of  test  PROCEDURES .  They are  d ivided  i n to  
th ree  g roups:  

−  tests  performed  by i nspection  of  the  DUT;  

−  test  performed  wi th  the  DUT not  energ ized;  and  

−  tests  performed  wi th  the  DUT energ ized .  

Each  test  PROCEDURE  i s  wri tten  as  a  sheet  describing :  

a)  equ ipment  needed  for  the  test;  

b)  safety  precau tions  du ring  the  test;  

c)  test  sample  preparation ;  

d )  test  cond i ti ons;  

e)  test  set-up  and  PROCEDURE ;  and  
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1 3.2  Tests  to  be  performed  by i n specti on  

Table  2  l i s ts  those  tests  that  are  performed  by i nspection  of  the  DUT.  

Tabl e  2  – Tests  to  be  performed  by i n specti on  

Test  per  I EC/TR  62354  

N o.  Descri pti on  

Cl au se  i n  
I EC  60601 -1 : 1 988  

Cl au se  i n  
60601 -1 : 2005   

1 3 . 2 . 1  R I SK MANAGEMENT PROCESS   4 . 2 ,  4 . 5  

1 3 . 2 . 2  Rati ngs  on  cri t i cal  componen ts  56 . 1  4 . 8 ,  4 . 9 ,  1 1 . 3  and  1 5 . 4  

1 3 . 2 . 3  Determ i nati on  o f  APPLIED  PARTS  and  
ACCESSI BLE  PARTS  

 4 . 6 ,  5 . 9 ,  8 . 4 . 2 ,  9 . 2 . 1  

1 3 . 2 . 4  Du rabi l i ty  and  l eg i bi l i ty  o f  marki ng  6 . 1 ,  6 . 2  7 . 1 . 2 ,  7 . 1 . 3  

1 3 . 2 . 5  Batteri es  6 . 8 . 2 ,  56 . 7  7 . 3 . 3 ,  1 5 . 4. 3  

1 3 . 2 . 6  PATIENT  l eads   8 . 5 . 2 . 3  

1 3 . 2 . 7  P l u gs,  sockets   8 . 6 . 6  

1 3 . 2 . 8  POTENTIAL  EQUALI ZATION  TERMINAL  1 8  8 . 6 . 7  

1 3 . 2 . 9  MAINS  TERMINAL DEVICE  57 . 5  b)  8 . 1 1 . 4. 2  e )  

1 3 . 2 . 1 0  Sharp  edges  23  9 . 3  

1 3 . 2 . 1 1  HAZARDS  associ ated  wi th  support  
systems  

21 . 3  9 . 8 . 1 ,  9 . 8 . 3 . 1 ,  9 . 8 . 4,  9 . 8 . 5  

1 3 . 2 . 1 2  Constructi on  requ i remen ts  fo r  f i re  
ENCLOSURE  o f  ME  EQU IPMENT  

 1 1 . 3  

1 3 . 2 . 1 3  Marki ng ,  conductor  co l ors ,  i nd i cator  
l i gh ts  and  con tro l s  and  ACCOMPANYING  
DOCUMENTS  

6 . 1 ,  6 . 2 ,  6 . 3 ,  6 . 4,  
6 . 6 ,  6 . 7,  6 . 8  

7 . 2 ,  7 . 3 ,  7 . 4,  7 . 5 ,  7 . 6  , 7 . 7,  7 . 8 ,  7 . 9  

 

1 2  © 201 0  Associat ion  for  the  Advancement  of  Med ical  I nstrumentati on  ■  ANSI /AAMI /IEC  TIR62354:2009  
Copyright Association  for the Advancement of Medical  Instrumentation  

Full document details: G en eral testi n g proced u res for

http://www.avadocuments.com/doc/g-en-eral-testi-n-g-proced-u-res-for
http://www.avadocuments.com/doc/g-en-eral-testi-n-g-proced-u-res-for


1 3.2.1  R I SK M AN AG EM EN T PROCESS  

Stan d ard (s)  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

4 . 2,  4. 5  

1 3. 2. 1  R I SK M AN AG EM EN T 

PROCESS  

a)  Eq u i pm en t  n eed ed  for th e  test:  N/A 

b)  Safety precau ti on s d u ri n g  th e test:  N/A  

c)  Test  sam pl e  preparati on :  

One  representative  test  sample.  

No  preparati on  necessary.  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

I nspecti on  of  the  RISK MANAGEMENT FI LE  

f)  Presen tati on  of  th e  test  resu l ts:  

The  MANUFACTURER  h as/h as  n ot  establ i shed  a  RISK MANAGEMENT PROCESS  i n  accordance  wi th  
C lauses  4  th rough  7  of  I SO 1 4971 :2000.  

The  MANUFACTURER  h as/h as  n ot  establ i shed  a  po l i cy for  determ in i ng  acceptable  RISK  i n  
accordance  wi th  Subclause  3 . 3 . a)  o f  I SO  1 4971 :2000.  

The  MANUFACTURER  h as/h as  n ot  establ i shed  documented  cri teria  for  determ in i ng  acceptable  RISK 
accord ing  to  Subclause  3. 3  e)  o f  I SO 1 4971 :2000.  

The  MANUFACTURER  h as/h as  n ot  demonstrated  that  the  RESIDUAL RISK(S )  i s  acceptable  based  on  
the  cri teria  for  determ in i ng  acceptable  RISK)  

Where  al ternati ve  means  of  compl iance  are  used,  the  MANUFACTURER  h as/h as  n ot  demonstrated  
that  the  l evel  o f  RESI DU AL RI SK  i s  equal  to  or  l ess  than  the  RESI DU AL RI SK(S)  that  resu l t  from  
appl yi ng  the  requ i rements  of  the  standard .  
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1 3.2.2  Rati ng s  on  cri t ical  components  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

4 . 8,  4. 9,  1 1 . 3  an d  1 5. 4  

1 3. 2. 2  Rati n g s on  cri t i cal  
com pon en ts  

a)  Eq u i pmen t  n eed ed  for th e  test:  N/A  

b )  Safety precau ti on s d u ri n g  th e test:  N/A  

c)  Test  sampl e  preparati on :   

One  representati ve  test  sample.  

No  preparati on  necessary.  

d )  Test  cond i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

Examine  the  ci rcu i t  d i agrams for  the  DUT to  i den ti fy  any cri t i cal  componen ts.  I den ti fy  the  types  
and  manu factu rers  of  these  components  us i ng  the  parts  l i s ts .  Obtain  the  data sheets  and/or 
d rawings  from  each  manu factu rer that  are  requ i red  to  assess  whether these  componen ts  are  
working  wi th i n  thei r  speci fi ed  rati ngs.  I f  the  operati ng  cond i t i ons  cannot  be  establ i shed  from  the  
ci rcu i t  analys i s ,  then  determ ine  these  rati ngs  based  on  other tests  e . g .  heati ng  test,  WORKING  

VOLTAGE  etc.  Do  not  check f l ammabi l i ty rati ngs  of  material s  u n less  the  MANUFACTURER  has  
implemented  a  f i re  ENCLOSURE .  I n  that  case,  on l y subject  material s  to  f l ammabi l i ty  rati ng  testi ng  
(accord ing  to  Subclause  1 1 . 3  of  I EC  60601 -1 :2005)  that  are  e i ther part  o f  the  f i re  ENCLOSURE  o r  
are  i ns i de  the  f i re  ENCLOSURE .  Th i s  assessment  shou ld  i ncl ude  the  f l ammabi l i ty  rati ng  of  al l  
p lasti cs  ( i . e.  PCBs,  connectors,  fans,  i nsu lators,  bobbins,  re lay housings,  p lasti c  fuse  ho lders,  
s l eeving ,  i nsu lated  cables,  p last i c  ENCLOSURES  e tc) .  

NOTE   On l y  p l ast i cs  o f  su ff i ci en t  s i ze  to  i n fl uence  the  spread  o f  f i re  need  be  assessed .  Where  several  
smal l  amoun ts  o f  a  p l asti c  are  i n  the  same  vi c i n i ty  then  the  cumu lat i ve  e ffect  shou ld  be  taken  i n to  accoun t.  

f)  Presen tati on  of  th e  test  resu l ts:  

TABLE:  Li st  of  cri t i cal  com pon en ts  

Obj ect/  
Part  N o  

M AN U FACTU R E R

Operati n g  

/  Trad em ark Type/M od el  Tech n i cal  d ata  
wi th i n  rati n g s  M ark(s)  of  

Stan d ard  (Y/N )  con form i ty 

       

       

       

TABLE:  Resi stan ce to  fi re  

I tem  M ateri al /type  M an u factu rer  Decl ared  rati n g  Approval  
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1 3.2.3  Determi n ation  of  APPLI ED  PARTS  and  ACCESSI B LE  PARTS  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

4. 6,  5 . 9,  8. 4. 2,  9. 2. 1  

1 3. 2. 3  Determ i n ati on  of  
AP PLI E D  P AR TS  an d  
AC CE SSI B LE  P AR TS  

a)  Eq u i pm en t  n eed ed  for th e  test:  

1 )  Un jo i n ted  test  f i nger 

2)  Jo i n ted  test  f i nger  (Fi gu re  F. 1 )  

3 )  Test  p i n  (Fi gure  F. 3)  

4)  Force  gauge  

5)  Weigh t  

6)  Test  hook (Figu re  F. 2)  

7)  Watch  ( i nd i cati ng  seconds)  

8)  Test  rod  

b)  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  d u ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

One  representative  test  sample.  

No  preparati on  necessary.  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

1 )  I den ti fy  APPLIED  PARTS  by i n specti on  of  the  ME  EQUIPMENT  and  ACCOMPANYING  DOCUMENTS .  
Determ inati on  of  an  ACCESSIBLE  PART  (e l ectrical ,  hazardous  moving ,  etc. )  shou ld  be  made  
us i ng  test  probes  ( j o i ned  and/or ri g i d  test  f i nger,  test  pi n ,  test  hook,  test  rod ) .  Refer  al so  to  
Subclause  4. 6  of  I EC  60601 -1 :2005.  

2 )  Appl y the  test  f i ngers  and  pi n  wi thou t  force  un less  a  force  i s  speci fi ed .  Any parts  that  the  test  
f i nger or  test  p i n  touches  are  considered  to  be  accessible.  

3 )  Appl y the  standard  test  f i nger i n  a  ben t  or  s trai gh t  pos i t i on :  

– to  al l  posi t i ons  of  ME  EQUIPMENT  when  operated  as  i n  NORMAL USE ;  

– i f  ME  EQUIPMENT  can  be  opened  wi thou t  the  use  of  a  TOOL  or  i f  the  i nstructi ons  for  u se  
describe  open ing ,  do  th i s  after  open ing  ACCESS COVERS  and  removal  o f  parts ,  i nclud ing  
l amps,  fuses  and  fuse  ho lders.  

4)  Appl y the  standard  test  f i nger  wi thou t  appreciable  force  to  al l  apertu res  i n  an  attempt  to  
con tact  hazardous  parts  (e lectrical  or  moving ) .  Apply the  test  f i nger to  the  apertu re 's  open ings  

i n  every possible  way.  Do  not  t i l t  f l oor  moun ted  ME  EQU IPMENT  that  has  a mass  i n  any 
operati onal  cond i t i on  exceed ing  45  kg .  

5 )  Test  ME  EQUIPMENT  wh i ch  i ts  techn ical  descript i on  i nd i cates  shou ld  be  moun ted  i n to  a  cabinet  
i n  i ts  f i nal  moun ti ng  posi t i on .  

6 )  Test  open ings  i n to  wh ich  the  standard  test  f i nger cannot  be  pu t  by i nserti ng  a  strai gh t,  
u n jo i n ted  test  f i nger wi th  a  force  of  30  N .  I f  the  f i nger en ters,  repeat  the  us i ng  the  standard  
test  f i nger by push ing  the  f i nger th rough  the  open i ng  i f  necessary.  
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1 3.2.3  Determi n ation  of  APPLI ED  PARTS  and  ACCESSI B LE  PARTS  (continued) 

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

4. 6,  5 . 9,  8. 4. 2,  9. 2. 1  

1 3. 2. 3  Determ i n ati on  of  
AP PLI E D  P AR TS  an d  
AC CE SSI B LE  P AR TS  

7 )  I n sert  the  test  hook i n  al l  re levan t  open ings  and  then  pu l l  i t  wi th  a  force  of  20  N  for  1 0  s  i n  a  
d i recti on  substan tial l y  perpend icu lar  to  the  su rface  of  the  re levan t  open ing .  After  applyi ng  the  
test  hook,  i n spect  the  i n terior us i ng  the  s tandard  test  f i nger.  

8)  I den ti fy  any add i t i onal  parts  that  become  accessible  us i ng  the  standard  test  f i nger and  by 
i nspecti on .  

9 )  Conducti ve  parts  of  actuating  mechan isms  of  e l ectri cal  con tro l s  that  are  accessible  after 
removal  o f  hand les,  knobs,  l evers  and  the  l i ke  are  regarded  as  ACCESSIBLE  PARTS .  

1 0)  Conducti ve  parts  of  actuating  mechan isms  are  not  considered  accessible  i f  removal  of  
hand les,  knobs,  etc.  requ i res  the  u se  of  a  TOOL  and  i nspecti on  of  the  MANUFACTURER 'S  RISK 
MANAGEMENT FI LE  demonstrates  the  re levan t  part  i s  un l i kely to  become  detached  
un i n ten ti onal l y  du ri ng  the  usefu l  l i fe  of  the  ME  EQU IPMENT .  

1 1 )  Take  any acti ons  the  OPERATOR  shou ld  perform  i n  NORMAL USE  (wi th  or  wi thou t  a  TOOL)  that  
i ncrease  the  accessibi l i ty  o f  parts  (e . g .  open ing  doors,  removing  covers,  ad justi ng  con tro l s ,  
replacing  consumable  material ,  removing  parts) .  

1 2)  For rack-  and  panel -mounted  ME  EQUIPMENT ,  i nstal l  the  ME  EQUIPMENT  accord ing  to  the  
MANUFACTURER 'S  i n structi ons.  For  such  ME  EQUIPMENT ,  the  OPERATOR  i s  assumed  to  be  i n  fron t  
o f  the  panel .  

1 3)  Other than  con tacts  of  p l ugs,  connectors  and  socket  ou tl ets,  the  test  p i n  does  not  con tact  
parts  other than  those  speci f i ed  i n  Subclause  8 . 4. 2  c)  o f  I EC  60601 -1 :2005.  I nsert  i n  al l  
possible  pos i t i ons  wi th  a  force  up  to  1  N .  

1 4)  Open ings  i n  the  top  or  for  the  ad justment  of  preset  con tro l s  are  such  that  access  wi th  the  test  
rod  does  not  con tact  parts  other than  those  speci f i ed  i n  Subclause  8. 4. 2  c)  of  I EC  60601 -
1 :2005.  I nsert  i n  al l  possible  posi t i ons  wi th  a  force  up  to  1 0  N .  I f  the  i nstructi ons  for  u se  
speci fy a  d i fferen t  TOOL  for  the  ad justmen t  of  preset  con tro l s ,  repeat  the  test  us ing  that  TOOL .  

f)  Presen tati on  of  th e  test  resu l ts:  

List  o f  APPLIED  PARTS :  

TABLE:  APPLI ED  PARTS  

Locati on  Rem arks  
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1 3.2.4  Du rabi l i ty and  leg i bi l i ty of  marki ng  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

7. 1 . 2,  7. 1 . 3  

1 3. 2. 4  Du rabi l i ty an d  
l eg i bi l i ty of  m arki n g  

a)  Eq u i pmen t  n eed ed  for th e  test:  

1 )  C loth  rag  

2 )  Stop  watch /clock ( i nd i cati ng  seconds)  

3 )  D i sti l l ed  water  

4)  Methylated  spi ri ts  (denatu red  al cohol )  – E thanol  96  % i s  defi ned  i n  the  Eu ropean  
Pharmacopoeia  as  a  reagen t  i n  the  fo l l owing  terms:  C2H 6O (MW46.07) .  

5 )  I sopropyl  al coho l  – I sopropyl  al cohol  i s  defi ned  i n  the  Eu ropean  Pharmacopoeia  as  a  reagen t  
i n  the  fo l l owing  terms:  C3H 8O (MW60. 1 ) .  

6 )  Li gh t  regu lat ion  means  

7)  Lux  meter 

8)  1  m  /  30°  gauge  

9 )  Protecti ve  g l oves  

b)  Safety precau ti on s d u ri n g  th e test:  

Perform  th i s  test  i n  a  wel l -ven ti l ated  area.  

Use  appropriate  protecti ve  g l oves  when  conducti ng  du rabi l i ty  o f  markings  test.  

c)  Test  sam pl e  preparati on :  

One  sample  of  marking  nameplates  attached  to  the  DUT as  speci fi ed  by the  MANUFACTURER .  

d )  Test  con d i ti on s:  

1 )  Consider the  effect  o f  NORMAL USE  on  markings  wh i l e  evaluati ng  durabi l i ty.  

2 )  Do  not  energ ize  the  DUT du ri ng  th i s  test.  

Marki n g  l ocati on   

U se of  m arki n g   

Materi al   

H el d  by  

Appl i ed  su rface m ateri al   
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1 3.2.4  Du rabi l i ty and  leg i bi l i ty of  marki ng  (continued)  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

7. 1 . 2,  7. 1 . 3  

1 3. 2. 4  Du rabi l i ty an d  
l eg i bi l i ty of  m arki n g  

e)  Test  set-u p  an d  PROCEDU RE :  

1 )  Du rabi l i ty:  Perform  the  rubbing  test  u s i ng  d i st i l l ed  water,  methylated  spi ri t  and  i sopropyl  
al cohol .  Rub the  markings  by hand  wi thou t  u ndue  pressure:  

– f i rst  for  1 5  s  wi th  a  cl oth  rag  soaked  wi th  d i st i l l ed  water,  

– then  for  1 5  s  wi th  a  cl oth  rag  soaked  wi th  methylated  spi ri t ,  

– and  then  1 5  s  wi th  a  cl oth  rag  soaked  wi th  i sopropyl  al cohol .  

2 )  Leg ibi l i ty:  Posi t i on  the  DUT or  i ts  part  i n  the  OPERATOR 'S  i n tended  vi ewing  posi t i on ,  or  at  any 
po in t  wi th i n  the  base  of  a  cone  subtended  by an  ang le  of  30° to  the  axi s  normal  to  the  cen tre  
of  the  plane  of  the  marking  and  at  a  d i stance  of  1  m .  Select  the  l east  favorable  ambien t  
l um inance  l evel  i n  the  range  of  1 00  l x  to  1 , 500  l x.  The  observer (who  has  a vi sual  acu i ty of  0  
on  the  l og  m in imum  angle of resolution  (log MAR)  scale  or  6/6  (20/20) ,  corrected  i f  necessary)  
needs  to  correctl y  perceive  the  marking  from  the i r  posi t i on .  

The  observer correctl y  perceives  the  marking  from  the  vi ewpoin t.  

f)  Presen tati on  of  th e  test  resu l ts:  

TABLE:  Du rabi l i ty an d  l eg i bi l i ty of  m arki ng  

 M arki ng  Leg i bl e  (Y/N)  Cu rl ed  (Y/N)  Ed g e l i fted  (Y/N)  Observati on  

     

     

     

     

     

     

     

The  marking  was/was n ot  damaged .  

The  l abel  was/was n ot  easi l y  removed .  
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1 3.2.5  Batteri es  

Stan d ard (s)  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

7. 3. 3,  1 5. 4. 3  

1 3. 2. 5  Batteri es  

a)  Eq u i pm en t  n eed ed  for th e  test:  N/A 

b)  Safety precau ti on s d u ri n g  th e test:  N/A  

c)  Test  sampl e  preparati on :   

One  representative  test  sample.  

No  preparati on  necessary.  

d )  Test  cond i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

Visual  i nspecti on  

f)  Presen tati on  of  th e  test  resu l ts:  

The  battery compartmen t  was/was not  marked  wi th  the  type  of  battery and  the  mode  of  i nsert i on  
( i f  appl i cable) .  

The  battery compartmen t  was/was not  des i gned  to  preven t  the  RISK  o f  acciden tal l y  short-
ci rcu i t i ng  the  battery.  

The  battery compartmen t  was/was not  ven ti l ated  to  m in im ize  the  RISK  o f  accumu lati on  and  
i gn i t i on  when  us i ng  batteri es  from  wh ich  gases  are  l i kel y to  resu l t  i n  an  unacceptable  RISK  i f  the  
gases  escape  du ri ng  charg ing  or  d i scharg ing .  

The  compartment  for  batteri es  i n tended  to  be  changed  on ly by SERVICE  PERSONNEL  wi th  the  use  of  
a  TOOL  was/was n ot  marked  wi th  an  i den ti fyi ng  marking  referri ng  to  i n formation  provided  i n  the  
ACCOMPANYING  DOCUMENTS .  

The  battery compartmen t  was/was not  marked  wi th  a  warn ing  i nd i cati ng  that  on ly trai ned  
personnel  can  replace  the  batteri es  or  fuel  ce l l s  i f  the  i ncorrect  replacement  wou ld  resu l t  i n  an  
unacceptable  RISK.  

I den ti fyi ng  marking  referri ng  to  the  ACCOMPANYING  DOCUMENTS  was/was n ot  provided .  

The  design  o f  the  battery charg i ng  ci rcu i t  d oes/d oes  n ot  prevent  overcharg i ng .  

The  l i th i um  batteri es  used  i n  ME  EQU IPMENT  d o/d o  n ot  comply wi th  the  requ i remen ts  o f  
I EC 60086-4.  

The  I NTERNAL ELECTRICAL POWER SOURCE  i n  ME  EQUIPMENT  d oes/d oes n ot  provide  an  appropriate l y 
RATED  devi ce  that  protects  against  f i re  d u e  to  excessive  curren t  i f  the  cross-sectional  area and  
l ayou t  of  the  i n ternal  wi ri ng  or  the  rati ng  o f  connected  componen ts  can  g i ve  ri se  to  a  f i re  i n  case  
o f  a  short  ci rcu i t .  

Protecti ve  devi ce(s)  h ave/d o  not  h ave  the  adequate  breaking  capaci ty to  i n terrupt  the  maximum  
fau l t  cu rren t  ( i ncl ud ing  short-ci rcu i t  cu rren t)  that  can  f l ow.  

J ust i f i cati on  for  om ission  of  fuses  or  OVER-CURRENT RELEASES  was/was n ot  i ncl uded  i n  the  RISK 
MANAGEMENT FI LE .  

Means  of  preventi ng  i nserti on  or  replacement  of  a  battery i ncorrectly  was/was n ot  provided  where  
an  unacceptable  RISK  m i gh t  occur.  

 

© 201 0  Associati on  for  the  Advancement  of  Med ical  I nstrumen tati on  ■  ANSI /AAMI /IEC  TIR62354:2009   1 9  
Copyright Association  for the Advancement of Medical  Instrumentation  

Full document details: G en eral testi n g proced u res for

http://www.avadocuments.com/doc/g-en-eral-testi-n-g-proced-u-res-for
http://www.avadocuments.com/doc/g-en-eral-testi-n-g-proced-u-res-for


1 3.2.6  PATI E N T  l ead s 

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

8. 5. 2. 3  

1 3. 2. 6  PATI EN T  l ead s  

a)  Eq u i pm en t  n eed ed  for th e  test:  

1 )  Cal l i per  

2)  Un jo i n ted  test  f i nger 

3 )  D ie lectric  streng th  tester  

4)  Force  gauge  

b)  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  d u ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

One  representative  test  sample.  

No  preparati on  necessary.  

d )  Test  con d i ti on s:  

1 )  Do  not  energ ize  the  DUT du ri ng  th i s  test.  

2 )  Th i s  test  appl i es  to  any connector for  e l ectri cal  connecti ons  on  a  PATIENT  l ead  contain i ng  
a  conducti ve  part  that  i s  not  separated  from  al l  PATIENT CONNECTION (S )  by one  MEANS  OF 
PATIENT PROTECTION  for  a  WORKING  VOLTAGE  equal  to  the  MAXIMUM  MAINS  VOLTAGE .  “Said  
part”  refers  to  the  “… conducti ve  part  of  the  connector that  i s  not  separated  from  al l  
PATIENT  connecti ons… . ”   

e)  Test  set-u p  an d  PROCEDU RE :  

The  connector shou ld  be  constructed  so  that  said  part  cannot  become  connected  to  earth  or  a  
possible  hazardous  vo l tage  wh i l e  the  PATIENT CONNECTION (S )  con tacts  the  PATIENT .  

1 )  Veri fy whether  said  part  comes  i n to  con tact  wi th  a  f l at  conducti ve  p late.  

2 )  Measure  the  AIR  CLEARANCE  between  connector p i ns  and  a  f l at  surface.  

3 )  I f  sai d  part  can  be  pl ugged  i n to  a  mains  socket,  said  part  shou ld  be  protected  from  making  
con tact  wi th  parts  at  MAINS  VOLTAGE  by at  l east  one  i nsu lating  means  that  provides  a  
speci fi ed  CREEPAGE  D I STANCE  and  a  d i e lectri c  streng th  of  1 , 500  V  for  1  m in .  

4)  Appl y the  strai gh t  un j o i n ted  test  f i nger i n  the  l east  favorable  posi t i on  against  the  access  
open ings  wi th  a  force  of  1 0  N .  

f)  Presen tati on  of  th e  test  resu l ts:  

The  said  part  d i d/d i d  n ot  come  i n to  con tact  wi th  a  f l at  conducti ve  plate  of  not  l ess  than  
1 00  mm  d iameter.  

The  AIR  CLEARANCE  between  connector p i ns  and  a  f l at  su rface  was/was n ot  at  l east  0 . 5  mm.  

I f  able  to  be  pl ugged  i n to  a  mains  socket  ou tl et,  the  i nsu lati ng  means  d i d /d i d  not  provide  a  
CREEPAGE  D ISTANCE  of  at  l east  1 . 0  mm .  

I f  able  to  be  pl ugged  i n to  a  mai ns  socket  ou t l et,  there  was/was n o  i nd i cati on  of  d i e lectric  
breakdown  between  the  said  part  and  the  i nsu lati ng  means.  

The  ri g i d  test  f i nger d i d /d i d  n ot  make  e lectri cal  con tact  wi th  the  said  part.  
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1 3.2.7  Pl u gs,  sockets  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

8. 6. 6  

1 3. 2. 7  Pl u g s,  sockets  

a)  Eq u i pmen t  n eed ed  for th e  test:  

1 )  Cal l i pers  

b)  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  d u ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

One  representative  test  sample.  

No  preparati on  necessary.  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

Th i s  test  appl i es  where  the  connecti on  between  the  SUPPLY MAINS  and  the  DUT or  between  
separate  parts  of  the  DUT  that  can  be  operated  by the  OPERATOR  i s  made  via a  p lug  and  socket  
device.  

Th i s  al so  appl i es  i f  i n terchangeable  parts  are  PROTECTIVELY EARTHED .  

e)  Test  set-u p  an d  PROCEDU RE :  

Visual  i n specti on  and  d imensional  measurement  of  the  connector p i ns.  

f)  Presen tati on  of  th e  test  resu l ts:  

The  PROTECTIVE  EARTH  CONNECTION  was/was n ot  made  before  and  i n terrupted  after  the  supply 
connecti ons  were  made  or  i n terrupted .  
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1 3.2.8  POTEN TI AL EQU ALI ZATI ON  TERM I N AL  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

8. 6. 7  

1 3. 2. 8  POTEN TI AL 

EQU ALI ZATI ON  TERM I N AL  

a)  Eq u i pm en t  n eed ed  for th e  test:  N/A 

b)  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  d u ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

One  representative  test  sample.  

No  preparati on  necessary.  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

Th i s  test  appl i es  to  ME  EQUIPMENT  that  provides  a  term inal  for  the  connecti on  of  a  POTENTIAL 
EQUALI ZATION  CONDUCTOR .  

e)  Test  set-u p  an d  PROCEDU RE :  

Visual  i nspecti on .  

f)  Presen tati on  of  th e  test  resu l ts:  

The  term inal  was/was not  accessible  to  the  OPERATOR  wi th  the  DUT i n  any of  i ts  possible  NORMAL 
USE  posi t i ons.  

The  RISK  o f  acciden tal  d i sconnecti on  was/was n ot  m in im ized  du ri ng  NORMAL USE .  

The  term inal  d oes n ot/d oes  a l l ow the  conductor to  be  detached  wi thou t  the  use  of  a  TOOL .  

The  term inal  was /was  n ot  u sed  for  a  PROTECTIVE  EARTH  CONNECTION .  

The  term inal  was/was not  marked  wi th  symbol  I EC  6041 7-5021 (2002-1 0) .  

The  i nstructi on  for  u se  d oes/does  n ot  con tain  i n formation  on  the  functi on  and  use  o f  the  
POTENTIAL  EQUALI ZATION  CONDUCTOR  together wi th  a  reference  to  the  requ i rements  of  
I EC  60601 -1 :2005  for  ME  SYSTEMS .  

The  POWER SUPPLY CORD  d oes  /does  n ot  i ncorporate  a  POTENTIAL EQUALI ZATION  CONDUCTOR .  
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1 3.2.9  M AI N S TERM I N AL DEVI CE  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

8. 1 1 . 4. 2  e)  

1 3. 2. 9  M AI N S TERM I N AL  DEVI CE  

a)  Eq u i pm en t  n eed ed  for th e  test:  

1 )  Cal l i per  

b)  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  d u ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

Stripping  of  i nsu lati on .  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

1 )  Stri p  8  mm  of  i nsu lati on  off  o f  the  end  of  a  f l exible  conductor that  has  a cross-secti onal  area 
as  speci f i ed  i n  Table  3  and  that  i s  used  for  connecti on  to  a  MAINS  TERMINAL DEVICE .  

Tabl e  3  – N OM I N AL  cross-sectional  area of  condu ctors  of  a  POWER SU PPLY CORD  
( I EC  60601 -1 : 2005,  Tabl e  1 7)  

 
R ATE D  cu rren t  (I )  of  M E  EQU I PM E N T

A  

N OM I N AL  cross-secti on al  
area  

mm
2
 Cu  

I ≤  6  0 . 75  

6  <  I ≤  1 0  1  

1 0  <  I ≤  1 6  1 . 5  

1 6  <  I ≤  25  2 . 5  

25  <  I ≤  32  4  

32  <  I ≤  40  6  

40  <  I ≤  63  1 0  

2)  Leave  a  s i ng le  wi re  of  the  stranded  conductor free  and  secure  the  rest  o f  the  conductor to  the  
term inal  to  s imu late  a  fu l l y  i n troduced  conductor.  

3 )  Bend  the  free  wi re  i n  every  possible  d i recti on  wi thou t  pu l l i ng  back the  i nsu lati ng  sheath  and  
wi thou t  making  sharp  bends  around  parti t i ons.  

4)  Any con tact  between  the  free  wi re  and  any other part  that  short-ci rcu i ts  a  MEANS OF 
PROTECTION  consti tu tes  a  fai l u re.  
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1 3.2.9  M AI N S TERM I N AL DEVI CE  (continued)  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

8. 1 1 . 4. 2  e)  

1 3. 2. 9  M AI N S TERM I N AL  DEVI CE  

f)  Presen tati on  of  th e  test  resu l ts:  

TABLE:  M AI N S  TERM I N AL  DEVI CE  

Cond u ctor stri pped :  Contact  to  oth er parts:  
M E AN S OF PROTECTI ON   

sh ort-ci rcu i ted :  Yes/No  
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1 3.2.1 0  Sharp  edg es  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

9 . 3  

1 3. 2. 1 0  Sh arp  edg es  

a)  Eq u i pmen t  n eed ed  for th e  test:  N/A  

b )  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  du ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

One  representati ve  sample  wi th  fu l l y  l oaded  opti ons/ACCESSORIES ,  consi sti ng  of  the  complete  
ENCLOSURE  i n  i ts  normal  posi t i on .  

d )  Test  con d i ti on s:  

Accessible  edges  or  corners  of  the  DUT,  except  those  requ i red  for  proper functi on ing  of  the  
ME  EQU IPMENT  were  assessed .  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

Surfaces  described  be low are  j udged  for  sharp  edges.  

Su rface M ateri al  Observati on s  

   

   

   

   
 

f)  Presen tati on  of  th e  test  resu l ts:  

TABLE:  Sh arp  ed g es  

Edg e l ocati on  

U n acceptabl e  RI SK  presen t  

Yes/No  

  

  

  

  

The  edges  and  corners  were/were n ot  considered  to  be  rounded  and  smooth .  

The  HAZARDS  re lated  to  sharp  edges  are/are  not  i n cl uded  i n  the  RISK MANAGEMENT FI LE .  
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1 3.2.1 1  H AZAR DS  associated  wi th  su pport  system s 

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

9 . 8. 1 ,  9. 8. 3. 1 ,  9 . 8. 4,  9. 8. 5  

1 3. 2. 1 1  H AZARDS  associ ated  wi th  
su pport  systems 

a)  Eq u i pm en t  n eed ed  for th e  test:  N/A  

b )  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  du ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

One  representative  sample  wi th  fu l l y  l oaded  opti ons/ACCESSORIES ,  cons i sti ng  of  the  complete  
ENCLOSURE  i n  i ts  normal  pos i t i on .  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

The  DUT i s  evaluated  for  HAZARDS  associated  wi th  support  systems  based  on  vi sual  i nspecti on  o f  
the  ME  EQUIPMENT and  on  i nspecti on  of  the  documentati on  provided .  

f)  Presen tati on  of  th e  test  resu l ts:  

The  constructi on  of  the  support,  suspension  or  actuation  system  i s/i s  n ot  des i gned  based  upon  
determ inati on  of  TENSI LE  SAFETY FACTOR  and  the  TOTAL LOAD .  

Means  of  attachment  o f  ACCESSORIES  are/are  n ot  des i gned  such  that  any possibi l i ty  o f  i ncorrect  
attachment  that  cou ld  resu l t  i n  an  unacceptable  RISK  i s  avoi ded.  

The  RISK ANALYSIS  o f  support  systems  d oes/d oes  n ot  consider HAZARDS  ari s i ng  from  stat i c,  
dynamic,  vi brati on ,  impact  and  pressure  l oad ing ,  foundati on  and  other movements,  temperatu re,  
envi ronmental ,  manu factu re  and  servi ce  cond i t i ons.  

Al l  l i ke l y fai l u re  effects  were/were not  considered  i n  the  RISK ANALYSIS .  These  i ncl ude  excessive  
defl ect i on ,  p lasti c  deformati on ,  ducti l e  or  bri tt l e  fractu re,  fati gue  fractu re,  i n stabi l i ty  (buckl i ng ) ,  
s tress-assi sted  corros ion  cracking ,  wear,  material  creep,  material  deteri orati on  and  residual  
s tresses  resu l t i ng  from  the  manu factu ri ng  PROCESSES ,  e . g .  mach in i ng ,  assembl i ng ,  weld i ng ,  heat  
treatment  or  su rface  coati ng .  

The  ACCOMPANYING  DOCUMENTS  con tai n /d o  n ot  con tai n  i n structi ons  on  attachment  of  s tructu res  to  
a  f l oor,  wal l ,  ce i l i ng ,  etc.  making  adequate  al l owances  for  qual i ty  of  the  materials  used  to  make  
the  connecti on  and  l i s t  the  requ i red  material s .  Add i t i onal l y  ad vi ce/n o  ad vi ce  on  checking  the  
adequacy of  the  su rface  of  the  structu re  to  wh ich  the  parts  wi l l  be  attached .  Add i t i onal l y,  the  
ACCOMPANYING  DOCUMENTS  provi d e/d o  n ot  provi d e  i nstructi ons  that  once  the  MECHANICAL 
PROTECTIVE  DEVICE  has  been  acti vated ,  SERVICE  PERSONNEL  are  to  be  cal l ed  and  the  MECHANICAL 
PROTECTIVE  DEVICE  h as  to  be  replaced  before  the  ME  EQUIPMENT  can  be  used  again .  

The  DUT i s/i s  not  marked  properl y.  

The  DUT d oes/d oes  not  requ i re  a  MECHAN ICAL PROTECTIVE  DEVICE .  

Where  requ i red ,  the  MECHANICAL PROTECTIVE  DEVICE  i s/i s  n ot  des i gned  on  the  basis  of  TOTAL LOAD ,  
wh i ch  i ncl udes  SAFE  WORKING  LOAD  when  appl i cable.  
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1 3.2.1 1  H AZAR DS  associated  wi th  su pport  systems  (continued)  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

9 . 8. 1 ,  9. 8. 3. 1 ,  9 . 8. 4,  9. 8. 5  

1 3. 2. 1 1  H AZARDS  associ ated  wi th  
su pport  systems 

The  MECHANICAL PROTECTIVE  DEVICE  h as/d oes  not  h ave  the  TENSI LE  SAFETY FACTORS  for  al l  parts  
correctl y  se lected .  

The  MECHANICAL PROTECTIVE  DEVICE  acti vates/d oes n ot  acti vate  before  travel  (movement)  
produces  an  unacceptable  RISK.  

The  MECHANICAL PROTECTIVE  DEVICE  takes  i n to  accou n t/d oes n ot  accou n t  for  con t i nuous  
acti vati on  and  MECHANICAL PROTECTIVE  DEVICE  i n tended  for  s i ng le  act i vati on .  

I t  d i d /d i d  n ot  become obvious  that  the  MECHANICAL PROTECTIVE  DEVICE  h as  been  acti vated .  

The  MECHANICAL PROTECTIVE  DEVICE  req u i res/d oes  n ot  req u i re  the  use  of  a  TOOL  to  be  reset  or  
replaced .  

Fu rther use  of  the  ME  EQUIPMENT  i s/i s  n ot  impossible  un ti l  the  MECHANICAL PROTECTIVE  DEVICE  h as  
been  replaced .  

The  marking  i s/i s  n ot  ad jacen t  to  the  MECHANICAL PROTECTIVE  DEVICE  o r  so  l ocated  that  i ts  re lat i on  
to  the  MECHANICAL PROTECTIVE  DEVICE  i s  obvious  to  the  person  perform ing  servi ce  or  repai r.  

There  was no/ was  damage  to  the  MECHANICAL PROTECTIVE  DEVICE  that  wou ld  affect  i ts  abi l i ty  to  
perform  i ts  i n tended  functi on .  

Support  system  parts  are/are  n ot  impai red  by wear.  
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1 3.2.1 2  Construction  req u i remen ts  for  fi re  EN CLOSU RE  of  ME  EQU I PMEN T  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

1 1 . 3  

1 3. 2. 1 2  Con stru cti on  req u i rem en ts  
for  f i re  E N C LOSU R E  o f  
M E  E QU I PM E N T  

a)  Eq u i pm en t  n eed ed  for th e  test:  

1 )  Cal l i per  

2)  Metric  gauge  pi ns  

3 )  I ncl i nometer  

b )  Safety precau ti on s d u ri n g  th e test:  

Use  normal  l aboratory safety PROCEDURES  du ri ng  th i s  test.  

c)  Test  sam pl e  preparati on :  

One  representati ve  test  sample.  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

e)  Test  set-u p  an d  PROCEDU RE :  

1 )  F lammabi l i ty  rati ngs  of  materials  are  to  be  checked  on ly where  the  MANUFACTURER  has  
implemen ted  a  f i re  ENCLOSURE  and  on ly i f  the  materials  used  as  part  of  the  f i re  ENCLOSURE  o r  
i ns i de  of  the  f i re  ENCLOSURE  are  subject  to  f l ammabi l i ty  rat i ng  requ i rements  accord ing  to  
Subclause  1 1 . 3  of  I EC 60601 -1 :2005.  Part  o f  th i s  assessmen t  shou ld  i ncl ude  the  f l ammabi l i ty  
rati ng  of  al l  p last i cs  ( i . e.  PCBs,  connectors,  fans,  i nsu lators,  bobbins,  re lay housings,  p lasti c  
fu se  ho lders,  s l eeving ,  i n su lated  cables,  i nsu lated  wi re,  p lasti c  ENCLOSURES ,  etc) .  

 NOTE  On l y p l asti cs  of  su ff i ci en t  s i ze  to  i n f l uence  the  spread  o f  f i re  need  be  assessed  Where  several  
smal l  amoun ts  o f  a  p l asti c  are  i n  the  same  vi c i n i ty  then  the  cumu lat i ve  e ffect  shou l d  be  taken  i n to  
accoun t.  

2)  I nspect  bottom  and  s i de  ENCLOSURE  open ings  i n  accordance  wi th  Subclause  1 1 . 3 . b)  1 )  and  2)  
o f  I EC  60601 -1 :2005.  

3 )  I nspect  the  ENCLOSURE  and  any baffl e  or  f l ame  barri er  i n  accordance  wi th  Subclause  1 1 . 3  b)  
3 )  of  I EC  60601 -1 :2005.  
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f)  Presen tati on  of  th e  test  resu l ts:  

TABLE:  Resi stan ce to  fi re  

I tem  Materi al /type Man u factu rer  Fl ame rati ng   

    

    

    

    

I nsu lated  wi re  u sed  wi th i n  a  f i re  ENCLOSURE  h as/d oes  n ot  h ave a f lammabi l i ty  rati ng  of  FV-1  or  
better.  

Connectors,  pri n ted  ci rcu i t  boards  and  i nsu lati ng  material  on  wh ich  componen ts  are  mounted  
h ave/do  not  h ave  a  f l ammabi l i ty  c lassi f i cati on  of  FV-2  or  better.  
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1 3.2.1 2  Constru ction  requ iremen ts  for  fi re  EN CLOSU RE  of  ME  EQU I PMEN T  (continued) 

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

1 1 . 3  

1 3. 2. 1 2  Con stru cti on  req u i rem en ts  
for  f i re  E N C LOSU R E  o f  
M E  E QU I PM E N T  

The bottom has no openings/has openings  complying  with  Figure 1  constructed with  baffles according  

to  Figure 2 or is  made of metal  perforated according  to Table 4  or is  made with  a metal  screen  with  a 
mesh  not exceeding  2  mm by 2  mm center to  center and a wire diameter of at least 0.45 mm.  

 

A

B

C

5°

D

IEC   2422/05 

 

Key 

A Part  o r  componen t  o f  the  ME  EQU IPMENT  that  i s  cons i dered  to  be  a  sou rce  o f  f i re .  Th i s  cons i sts  o f  an  en ti re  
componen t  or  part  o f  the  ME  EQU IPMENT  i f  i t  i s  not  o therwi se  sh i e l ded ,  or  the  u nsh ie l ded  port i on  o f  a  
componen t  that  i s  part i al l y  sh i e l ded  by  i ts  cas i ng .  

B  Pro j ecti on  o f  the  ou t l i ne  of  A  on  the  hori zon tal  p l ane .  

C  I ncl i ned  l i ne  that  traces  ou t  the  m i n imum  area o f  the  bottom  and  s i des  to  be  constructed  as  speci f i ed  i n  
1 1 . 3  b)  1 )  and  1 1 . 3  b)  2 ) .  Th i s  l i ne  pro j ects  at  a  5° ang le  from  the  vert i cal  at  every po i n t  around  the  
perimeter  o f  A  and  i s  ori en ted  so  as  to  trace  ou t  the  maximum  area.  

D  M i n imum  area o f  the  bo ttom  to  be  constructed  as  speci fi ed  i n  1 1 . 3   b)  1 )  (of  I EC  60601 -1 ) .  

Fi g u re  1  – Area  of  th e  bottom  of  an  EN CLOSU RE  as  speci fi ed  i n  1 1 . 3  b)  1 )  
( I EC  60601 -1 :2005,  Fi gu re  39)  

 

X 

Y 1

2 IEC   2421/05  

 Y =  twi ce  X bu t  never  l ess  than  25  mm  

 Baffl e  p l ates  (may be  be low the  bottom  of  the  ENCLOSURE )  

 Bo ttom  of  the  ENCLOSURE  

Fi g u re  2  – Baffl e  
( I EC  60601 -1 :2005,  Fi gu re  38)  

1  

2  
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1 3.2.1 2  Construction  req u irements  for  fi re  EN CLOSU RE  of  ME  EQU I PMEN T  (continued)  

Stand ard (s):  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

1 1 . 3  

1 3. 2. 1 2  Con stru cti on  req u i rem en ts  
for  f i re  E N C LOSU R E  o f  
M E  E QU I PM E N T  

Tabl e  4  – Acceptabl e  perforati on  of  the  bottom  of  an  EN CLOSU RE  
( I EC  60601 -1 : 2005,  Tabl e  25)  

M i n i m u m  th i ckn ess  
mm  

M axi m u m  d i am eter  of  h ol es   
mm  

M i n i m u m  spaci n g  of  h ol es  
cen tre  to  cen tre  

mm  

0 . 66  1 . 1 4  1 . 70  (233  ho l es/645  mm
2
)  

0 . 66  1 . 1 9  2 . 36  

0 . 76  1 . 1 5  1 . 70  

0 . 76  1 . 1 9  2 . 36  

0 . 81  1 . 91  3 . 1 8  (72  ho les/645  mm
2
)  

0 . 89  1 . 90  3 . 1 8  

0 . 91  1 . 60  2 . 77  

0 . 91  1 . 98  3 . 1 8  

1 . 00  1 . 60  2 . 77  

1 . 00  2 . 00  3 . 00  

Sides  h ave n o/h ave  open i ngs  wi th i n  the  area that  i s  i ncl uded  wi th i n  the  i ncl i ne  l i ne  C  i n  F i gu re  1 .  

The  ENCLOSURE ,  any baffl e  or  f l ame  barri er  i s/i s  n ot  made  of  metal  (except  magnesium)  or  non -
metal l i c  material s  RATED  FV-2  or  better  for  TRANSPORTABLE  ME  EQU IPMENT  and  FV-1  or  better  for  
FIXED  o r  STATIONARY ME  EQUIPMENT.  For  constructi ons  accord ing  to  Table  4  and  metal  screen  mesh ,  
see  above.  
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1 3.2.1 3  Marki ng ,  condu ctor col ors,  i nd icator  l ig hts  an d  con trol s  and  ACCOM PAN YI N G  

DOCU MEN TS  

Stan d ard (s)  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

7. 2,  7. 3,  7. 4,  7. 5,  7. 6,  7. 7,  
7. 8,  7. 9  

1 3. 2. 1 3  Marki ng ,  conductor  co l ors ,  
i n d i cator  l i gh ts  and  con tro l s  
and  ACCOMPANYING  
DOCUMENTS  

a)  Eq u i pm en t  n eed ed  for th e  test:  N/A 

b)  Safety precau ti on s d u ri n g  th e test:  N/A  

c)  Test  sam pl e  preparati on :  

One  representative  test  sample.  

No  preparati on  necessary.  

d )  Test  con d i ti on s:  

Do  not  energ ize  the  DUT du ri ng  th i s  test.  

Eval uate  the  marking  and  the  ACCOMPANYING  DOCUMENTS  provi ded  wi th  the  DUT.  

e)  Test  set-u p  an d  PROCEDU RE :  

Evaluate  the  markings  on  the  DUT,  the  co lors  of  i nsu lati on  and  i nd i cators  and  con tro l s ,  and  the  
ACCOMPANYING  DOCUMENTS  provided  wi th  the  DUT against  the  requ i remen ts  i n  the  standard .  

f)  Presen tati on  of  th e  test  resu l ts:  

1 )  IEC 60601-1:1988:  

The  markings  on  the  ou ts i de  of  ME  EQUIPMENT  or  ME  EQU IPMENT  parts  d o/d o  n ot  sati sfy the  
requ i rements  of  Subclause  6 . 1 .  

The  markings  on  the  i ns i de  of  ME  EQUIPMENT  or  ME  EQUIPMENT  parts  d o/do  not  sati sfy the  
requ i rements  of  Subclause  6 . 2 .  

The  marking  of  con tro ls  and  i nstruments  d o/d o  n ot  sati sfy the  requ i rements  of  Subclause  6. 3 .  

Any symbols  d o/do  not  sati sfy the  requ i rements  of  Subclause  6. 4.  

The colors  of  the  i nsu lation  of  conductors  do/do not  satisfy the  requ i rements  of  Subclause  6. 5.  

The  colors  of  i nd icator l i gh ts  and  controls  do/do not  satisfy the  requ i rements  of  Subclause  6.7.  

The  ACCOMPANYING  DOCUMENTS  d o/do  not  sati sfy the  requ i rements  of  Subclause  6 . 8.  
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1 3.2.1 3  Marki ng ,  condu ctor col ors,  i nd icator  l ig hts  an d  con trol s  and  ACCOM PAN YI N G  

DOCU M EN TS  (continued)  

Stan d ard (s)  

I EC 60601 -1 : 2005  

Su bcl au se(s):  

7. 2,  7. 3,  7. 4,  7. 5,  7. 6,  7. 7,  
7. 8,  7. 9  

1 3. 2. 1 3  Marki ng ,  conductor  co l ors ,  
i n d i cator  l i gh ts  and  con tro l s  
and  ACCOMPANYING  
DOCUMENTS  

2)  IEC 60601-1:2005:  

The  markings  on  the  ou ts i de  of  ME  EQUIPMENT  or  ME  EQU IPMENT  parts  d o/d o  n ot  sati sfy the  
requ i rements  of  Subclause  7. 2 .  

The  markings  on  the  i ns i de  of  ME  EQUIPMENT  or  ME  EQUIPMENT  parts  d o/do  not  sati sfy the  
requ i rements  of  Subclause  7. 3 .  

The  marking  of  con tro ls  and  i nstruments  d o/d o  n ot  sati sfy the  requ i rements  of  Subclause  7. 4.  

Any safety s i gns  d o/d o  n ot  sati sfy the  requ i rements  of  Subclause  7. 5.  

Any symbols  d o/do  not  sati sfy the  requ i rements  of  Subclause  7. 6.  

The  co lors  of  the  i n su lati on  of  conductors  d o/d o  n ot  sati sfy the  requ i rements  of  Subclause  
7. 7.  

The  co lors  of  i nd i cator  l i gh ts  and  con tro ls  d o/do  not  sati sfy the  requ i rements  of  Subclause  
7. 8 .  

The  ACCOMPANYING  DOCUMENTS  d o/do  not  sati sfy the  requ i rements  of  Subclause  7. 9 .  
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1 3.3  Measu remen ts  and  tests  performed  on  non-en erg i zed  equ i pment  

Table  5  l i s ts  those  measurements  and  tests  that  are  performed  on  a  non-energ ized  DUT.  

Tabl e  5  – Measu rements  an d  tests  performed  on  non-energ i zed  equ i pment  

Test  per  I EC/TR  62354  

N o.  Descri pti on  

Cl au se  i n  
I EC  60601 -1 : 1 988  

Cl au se  i n  
60601 -1 : 2005  

1 3 . 3 . 1  Hum id i ty  precond i t i on i ng  4 . 1 0 ,  44. 5  5 . 7  

1 3 . 3 . 2  Impedance  o f  PE  connecti on  1 8  f)  8 . 6 . 4  

1 3 . 3 . 3  D ie l ectri c  s treng th  20 . 4  8 . 8 . 3  

1 3 . 3 . 4  Bal l  pressu re  59 . 2  b)  8 . 8 . 4. 1  

1 3 . 3 . 5  Resi stance  to  envi ronmen tal  s tress   8 . 8 . 4 . 2  

1 3 . 3 . 6  Thermal  cycl i ng   8 . 9 . 3 . 4  

1 3 . 3 . 7  CREEPAGE  D I STANCES  and  AIR  
CLEARANCES  

59 . 2  8 . 9 . 4  

1 3 . 3 . 8  S trai n  re l i e f  (cord  anchorage)  57. 4  a)  8 . 1 1 . 3 . 5  

1 3 . 3 . 9  Cord  guard  f l exi ng  (cord  bend i ng )  57 . 4  b)  8 . 1 1 . 3 . 6  

1 3 . 3 . 1 0  Access  to  hazardous  movi ng  parts   9 . 2 . 1  

1 3 . 3 . 1 1  Gaps   9 . 2 . 2 . 2  

1 3 . 3 . 1 2  I nstabi l i ty( i n  transport  pos i t i on ;  
excl ud i ng  transport;  from  hori zon tal  
and  verti cal  forces  and  from  unwan ted  
l ateral  movemen t)  

24  9 . 4 . 2 . 1 ,  9 . 4 . 2 . 2,  9 . 4 . 2 . 3 ,  9 . 4. 3 . 1 ,  
9 . 4 . 3 . 2  

1 3 . 3 . 1 3  Castors  and  whee l s  ( force  for  
propu l s i on ,  movement  over  a  
th resho l d )  

 9 . 4 . 2 . 4 . 2 ,  9 . 4 . 2 . 4 . 3  

1 3 . 3 . 1 4  Hand le  l oad ing  21  c)  9 . 4 . 4  

1 3 . 3 . 1 5  Safety catch  eval uati on  28 . 3  9 . 8 . 1 ,  9 . 8 . 2  

1 3 . 3 . 1 6  Support  l oad i ng  28 . 4  9 . 8 . 3  

1 3 . 3 . 1 7  Overfl ow 44. 2  1 1 . 6 . 2  

1 3 . 3 . 1 8  Spi l l age  44. 3  1 1 . 6 . 3  

1 3 . 3 . 1 9  Leakage  44. 4  1 1 . 6 . 4,  1 3 . 2 . 6  

1 3 . 3 . 20  I ng ress  o f  water  or  part i cu l ate  matter  44. 6  1 1 . 6 . 5  

1 3 . 3 . 21  C l ean i ng ,  s teri l i zati on  and  d i s i n fecti on  44. 7  1 1 . 6 . 6 ,  1 1 . 6 . 7  

1 3 . 3 . 22  Push  ( ri g i d i ty)  21  1 5 . 3 . 2  

1 3 . 3 . 23  Impact  21 ;  22  1 5 . 3 . 3  

1 3 . 3 . 24  Drop  impact  21 . 5 ;  2 1 . 6  1 5 . 3 . 4  

1 3 . 3 . 25  Rough  hand l i ng  21 . 6  1 5 . 3 . 5,  9 . 4 . 2 . 4 . 3  

1 3 . 3 . 26  Mou ld  s tress  re l i e f   1 5 . 3 . 6  

1 3 . 3 . 27  Actuati ng  parts  o f  con tro l s  (knob  pu l l  
and  l im i tati on  of  movemen t)  

56 . 1 0  b)  and  c)  1 5 . 4. 6. 1 ,  1 5 . 4. 6 . 2  
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