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RECOMMENDATIONS FOR RENEWABLE ENERGY  

AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION  –  
 

Part 3:  Project development and  management 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ i zation  for s tandard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote 
i n ternati ona l  co-operation  on  a l l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ).  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC al so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ i zation  for S tandard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati onal  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t  of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I ndependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of 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,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property  d amage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t  ri gh ts.  I EC shal l  not  be  hel d  responsib l e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

The main  task of I EC  techn ical  committees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  committee  may propose  the  publ ication  of a  techn ical  
speci fication  when  

•  the  requ ired  support cannot be  obtained  for the  publ ication  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subject i s  sti l l  u nder techn ical  development or where,  for any other reason ,  there  is  the  
fu ture  bu t  no  immed iate  poss ib i l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  speci fications  are  subj ect to  review wi th in  th ree  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   

I EC 62257-3,  wh ich  is  a  techn ical  speci fication ,  has  been  prepared  by I EC techn ical  
committee  82 :  Solar photovol ta ic  energy systems.  
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Th is  second  ed i tion  cancels  and  replaces  the  fi rst ed i tion  i ssued  i n  2004.  I t  consti tu tes  a  
techn ical  revis ion .  

The  main  techn ical  changes  wi th  regard  to  the  previous  ed i tion  are  as  fol l ows:  

– redefine  the  maximum  AC vol tage  from  500  V to  1  000  V,  the  maximum  DC vol tage  from  
750  V to  1  500  V;  

–  removal  of the  l im i tation  of 1 00  kVA system  si ze.  Hence  the  removal  of the  word  “smal l ”  i n  
the  ti t l e  and  re lated  references  i n  th is  techn ical  speci fication .  

Th is  techn ical  speci fication  is  to  be  used  i n  con j unction  wi th  the  l atest ed i tions  of the  
IEC 62257  series.  

The  text of th is  techn ical  speci fication  is  based  on  the  fol lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

82/948/DTS  82/999A/RVC 

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

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i st  of a l l  parts  i n  the  I EC  62257  series,  publ ished  under the  general  t i t l e  Recommendations 
for renewable energy and hybrid systems for rural electrification ,  can  be  found  on  the  I EC 
websi te.  

Fu ture  standards  i n  th is  series  wi l l  carry the  new general  t i tl e  as  ci ted  above.  Ti tl es  of existing  
standards  i n  th is  series  wi l l  be  updated  at  the  time of the  next ed i ti on .  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch "  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  transformed  in to  an  I n ternational  s tandard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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INTRODUCTION  

The IEC 62257  series  i n tends  to  provide  to  d i fferen t p layers  i nvolved  i n  rural  e l ectri fication  
proj ects  (such  as  project implementers,  proj ect con tractors,  proj ect supervisors ,  i nsta l lers,  
etc. )  documents  for the  setting  up  of renewable  energy and  hybrid  systems  wi th  AC vol tage  
below 1  000  V and  DC vol tage  below 1  500  V.  

These  documents  are  recommendations:  

– to  choose  the  ri gh t system  for the  ri ght  p l ace;   

– to  des ign  the  system ;  

– to  operate  and  maintain  the  system.  

These  documents  are  focused  on l y on  rural  e lectri fication  concentrati ng  on ,  bu t  not speci fic 
to,  developing  coun tries.  They shou ld  not be  cons idered  as  a l l - i nclus ive  to  rural  e l ectri fication .  
The  documents  try to  promote  the  use  of renewable  energ ies  in  rural  e l ectri fication ;  they do  
not deal  wi th  clean  mechan ism  developments  at th is  t ime (CO2  em iss ion ,  carbon  cred i t,  etc. ) .  
Further developments  in  th is  fie ld  cou ld  be  in troduced  in  fu ture  steps.  

Th is  cons isten t set of documents  is  best considered  as  a  whole  wi th  d i fferent parts  
correspond ing  to  i tems for safety,  sustainabi l i ty of systems  aim ing  at the  l owest l i fe-cycle  cost 
as  poss ib le.  One  of the  main  obj ecti ves  i s  to  provide  the  m in imum  sufficien t requ irements,  
re levant  to  the  fi e ld  of appl ication ,  that  i s ,  renewable  energy and  h ybrid  off-grid  systems.  

The  purpose  of th is  part of the  I EC 62257  series  i s  to  propose  a  framework for proj ect  
development and  management and  i ncludes  recommended  in formation  that shou ld  be  taken  
i n to  consideration  during  a l l  the  s teps  of the  e lectri fication  project.   
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RECOMMENDATIONS FOR RENEWABLE ENERGY  
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION  –  

 
Part 3:  Project development and  management 

 
 
 

1  Scope 

This  part  of I EC  62257  provides  i n formation  on  the  responsibi l i t ies  i nvolved  i n  the  
implementation  of rura l  power systems.  

I n  C lause  5,  th is  techn ical  speci fication  presents  con tractual  re lationsh ips  to  be  bu i l t  between  
the  d i fferen t participants  to  a  proj ect.  Throughout the  proj ect,  responsib i l i t i es  are  to  be  clearl y 
defined  and  con tractual  commitments  control led .   

Clause  6  provides  re levant tests  to  be  appl ied  to  renewable  energy and  hybrid  e lectri fication  
systems.   

Clause  7  provides  proposed  qual i ty assurance  principles  to  be  implemented .   

I n  Clause  8 ,  requ i rements  are  proposed  for recycl i ng  and  protection  of the  envi ronment.  

I n  Annex A of th is  techn ica l  speci fication ,  further techn ica l  considerations  for con tractual  
l iabi l i ti es  are  provided .  

2  Normative references  

The fol l owing  documents,  i n  whole  or i n  part,  are  normative l y referenced  i n  th is  document and  
are  ind ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl ies .  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 60060-2,  High-voltage test techniques – Part 2:  Measuring systems 

IEC 60068-1 ,  Environmental testing – Part 1 : General and guidance 

IEC 60068-2-1 ,  Environmental testing – Part 2-1 : Tests – Test A:  Cold  

I EC  60068-2-2 ,  Environmental testing – Part 2-2: Tests – Test B:  Dry heat  

I EC  60068-2-5,  Environmental testing – Part 2-5: Tests – Test Sa: Simulated solar radiation at 
ground level and guidance for solar radiation testing 

I EC 60068-2-6,  Environmental testing – Part 2-6: Tests −  Test Fc:  Vibration (sinusoidal)  

I EC 60068-2-1 0,  Environmental testing – Part 2-10: Tests – Test J and guidance: Mould 
growth  

I EC 60068-2-27,  Environmental testing – Part 2-27: Tests – Test Ea  and guidance: Shock 

I EC 60068-2-30,  Environmental testing – Part 2-30:  Tests – Test Db: Damp heat,  cyclic (12 h  
+ 12 h  cycle)  
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IEC 60068-2-31 ,  Environmental testing – Part 2-31:  Tests – Test Ec: Rough handling shocks,  
primarily for equipment-type specimens  

I EC 60068-2-52,  Environmental testing – Part 2:  Tests – Test Kb: Salt mist,  cyclic (sodium 
chloride solution)   

I EC 60068-2-75,  Environmental testing – Part 2-75:  Tests −  Test Eh:  Hammer tests 

I EC 60076-1 0,  Power transformers – Part 10: Determination of sound levels 

I EC 60364-6: 2006,  Low-voltage electrical installations – Part 6:  Verification  

I EC 60529,  Degrees of protection provided by enclosures (IP Code)   

I EC 60695-2-1 0,  Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods −  
Glow-wire apparatus and common test procedure  

I EC 60695-2-1 2 ,  Fire hazard testing −  Part 2-12: Glowing/hot-wire based test methods −  
Glow-wire flammability index (GWFI)   test method for materials 

I EC 60721 -1 ,  Classification of environmental conditions – Part 1 :  Environmental parameters 
and their severities 

I EC 60721 -2-1 ,  Classification of environmental conditions −  Part 2-1 : Environmental 

conditions appearing in nature −  Temperature and humidity 

I EC 60721 -3-1 ,  Classification of environmental conditions – Part 3-1 : Classification of groups 
of environmental parameters and their severities – Storage 

I EC 60721 -3-2 ,  Classification of environmental conditions – Part 3-2: Classification of groups 
of environmental parameters and their severities – Transportation 

I EC 60721 -3-3 ,  Classification of environmental conditions – Part 3: Classification of groups of 
environmental parameters and their severities – Section 3: Stationary use at weatherprotected 
locations  

I EC  60721 -3-4,  Classification of environmental conditions – Part 3-4: Classification of groups 
of environmental parameters and their severities – Stationary use at non-weatherprotected 
locations 

I EC 61 000-2-2 ,  Electromagnetic compatibility (EMC)  – Part 2-2: Environment −  Compatibility 
levels for low-frequency conducted disturbances and signalling in public low-voltage power 
supply systems 

I EC 61 000-3-2 ,  Electromagnetic compatibility (EMC)  – Part 3-2: Limits – Limits for harmonic 

current emissions (equipment input current ≤  16 A  per phase)  

I EC 61 000-3-5,  Electromagnetic compatibility (EMC)  – Part 3-5:  Limits −  Limitation of voltage 
fluctuations and flicker in  low-voltage power supply systems for equipment with rated current 
greater than 75 A  

I EC 61 000-4-1 ,  Electromagnetic compatibility (EMC)  – Part 4-1 : Testing and measurement 
techniques – Overview of IEC 61000-4 series 

I EC 61 000-4-2 ,  Electromagnetic compatibility −  Part 4-2: Testing and measuring techniques −  
Electrostatic discharge immunity test  
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IEC 61 000-4-3,  Electromagnetic compatibility (EMC)  – Part 4-3: Testing and measurement 
techniques – Radiated,  radio-frequency,  electromagnetic field immunity test 

IEC 61 000-4-4,  Electromagnetic compatibility (EMC)  – Part 4-4: Testing and measurement 
techniques – Electrical fast transient/burst immunity test  

IEC 61 000-4-5,  Electromagnetic compatibility (EMC)  – Part 4-5: Testing and measurement 
techniques – Surge immunity test 

IEC 61 000-4-1 1 ,  Electromagnetic compatibility (EMC)  – Part 4-11 : Testing and measurement 
techniques – Voltage dips,  short interruptions and voltage variations immunity tests  

IEC 61 000-6-3,  Electromagnetic compatibility (EMC)  – Part 6-3: Generic standards –  
Emission standard for residential,  commercial and light-industrial environments 

IEC 61 1 40,  Protection against electric shock – Common aspects for installation and 
equipment 

I EC 61 1 80-1 ,  High-voltage test techniques for low-voltage equipment – Part 1 : Definitions,  
test and procedure requirements 

I EC TS  62257-2 ,  Recommendations for renewable  energy and hybrid systems for rural 
electrification – Part 2:  From requirements to a  range of electrification systems 

IEC TS  62257-5,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 5: Protection against electrical hazards 1  

I EC  TS  62257-6,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 6: Acceptance,  operation,  maintenance and replacement 1   

I EC 62262,  Degrees of protection provided by enclosures for electrical equipment against 
external mechanical impacts (IK code)  

CISPR 22,  Information technology equipment – Radio disturbance characteristics – Limits and 
methods of measurement  

I SO  1 4000  (a l l  parts) ,  Environmental management  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

3.1   
general  specification  
speci fication  prepared  by the  project developer us ing  the  present series  of I EC  62257  
documents  wh ich  main l y defines  the  l evel  and  cost of services  to  be  reached  and  proj ect  
cond i tions  i nclud ing  the  adm in istrati ve  frame and  techno-economic context of the  proj ect as  
wel l  as  of the  proj ect  t imetable  

3.2   
identi fication  fi le   
IF  
document describ ing  the  equ ipment i n  terms  of detai l ed  techn ica l  speci fication ,  design  and  
associated  performance  
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3.3   
project  developer  
organ ization ,  company or person  who defines  and  promotes  the  rural  e l ectri fication  project,  
ass igns  the  project implementer,  determ ines  compl iance  wi th  the  speci fications  and  is  a lso  
responsib le  for obtain ing  resources  for fi nancing  the  project  

3.4  
eng ineering  consu ltant  
organ ization ,  company or person  responsib le  for translating  the  needs  of the  potentia l  user 
i n to  techn ical  requ irements ,  i n  accordance wi th  the  re levan t I EC techn ical  speci fications,  and  
preparing  the  cal l  for tenders  

3. 5   
project  implementer 
general  contractor 
organ ization ,  company or person  en trusted  by the  proj ect developer to  perform  the  work or 
have  th is  work performed  pursuant  to  the  general  speci fication  (poss ib l y through  some 
subcontractors)  

3.6   
subcontractor 
organ ization ,  company or person  i n  charge  of the  execution  of a  se lected  part of the  work 
re lative  to  the  project  

3.7   
operator 
organ ization ,  company or person  i n  charge  of system  operations,  management and  
maintenance  

3.8   
maintenance  contractor 
organ ization ,  corporate  company,  operator or person  con tracted  by the  operator for 
perform ing  main tenance  operations  on  the  i nstal lation  

3.9   
user 
person  or organ ization  that makes  use  of the  i nstal l ation  service(s)  to  satisfy thei r energy 
demand  

3. 1 0   
train ing  provider 
organ ization ,  company or person  contracted  by the  proj ect developer to  provide  train ing  to  the 
d i fferent participan ts  i n  charge  of using ,  operati ng  and  mainta in ing  the  system  

3.1 1   
owner 
organ ization ,  company or person  fi nancia l l y responsib le  for the  whole  system  and  maintain ing  
ti t les  of a l l  the  equ ipment.  The  owner cou ld  have  a lso  another role,  such  as  project developer 
or operator,  bu t  may be  a  completel y separate  organ ization  

4 Responsibi l i ties  of the  participants  

4.1  Overview 

The participants  mentioned  in  th is  cl ause  refer to  the  terms  defined  i n  Clause  3.  

The  responsibi l i ti es  described  herein  are  i n tended  to  i nd icate  function .  They may be  combined  
i n to  d i fferen t parties  depend ing  on  the  s tructure  and  participan ts  i n  the  implementation  
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programme.  I n  some cases,  such  as  government- implemented  programmes,  many of the  
d i fferent roles  may actual l y be  fu l fi l l ed  by the  same insti tu tion .  I f th is  i s  the  case,  i t  does  not  
d ispense  wi th  the  need  for the  d i fferen t development steps  d iscussed  i n  th is  techn ica l  
speci fication .  

Table  1  summarizes  the  main  responsib i l i t i es  to  be  ach ieved  by the  d i fferent participants  
i nvolved  in  a  project.  
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Table  1  – Responsibi l i ti es  of the  d i fferent participants  

Participants  Responsibi l i ti es  

Project  d eveloper 

To  obta in  resou rces  for fi nanci ng  the  project  

To  defi ne  the  general  speci fi cation  

To  defi ne  envi ronmental  constrain ts ,  requ i rements  and  decommiss ion ing  pl an   

To  des ignate  a  proj ect  implementer 

To  decide  i f a  q ual i ty assurance  plan  i s  necessary and  to  l aunch  i t  

To  prepare  a  warran ty pl an  

To  check the  compl iance  of the  i nstal l ati on  wi th  the  general  speci fi cation  

Eng ineering  consu l tan t  
To  translate  user needs  i n to  techn ical  requ i rements  

To  prepare  the  cal l  for tenders  

Project  implementer or 
general  con tractor 

To  perform  the  s i zi ng  of the  system  complying  wi th  the  general  speci fi cation  

To  bu i l d  the  proj ect  on  behal f of the  project  deve loper 

To  ach ieve  the  whol e  i nstal l ati on  or to  ach i eve  appropriate  parts  of the  l atter pu rsuant to  
the  general  speci fi cation  

To  implement  the  qua l i ty assurance  process  wi th  the  subcontractors  decided  by the  
project  devel oper 

Responsib l e  to  the  pro ject  developer for the  conform i ty of the  i nstal l ati on  wi th  the  
fol l owing  parts  of the  general  speci fi cation :  

−  l ocal l y avai l abl e  materi a l s  and  l ocal  ski l l s  

−  l ocal  l aws  

−  t ime  schedu le  

−  system  l evel  speci fi cations  accord ing  to  what has  been  wri tten  i n  the  tender 

−  warranty 

−  q ual i ty assurance  p lan  ( i f speci fi ed ),  i ncl ud ing  acceptance  requ i rements   

−  commission ing  pl an ,  main tenance  pl an ,  d ecommiss ion ing  p l an  ( i ncl ud ing  responsibi l i ty)  

−  tra i n i ng  i n i ti a l  operators   

−  educati on  of i n i ti a l  users  

−  de l i veri ng  documentati on  as  described  i n  the  q ual i ty assurance  p lan  

−  other i n formation  as  requ i red  

To  negotiate  the  best  possibl e  warran ty for system  and  components  

To  check the  conform i ty of a l l  or part  of the  i nstal l ati on-rel ated  work performed  by other 
subcontractors  i n vo lved  wi th  the  project  

Subcontractor 
Responsib l e  to  the  pro ject  implementer for the  sati sfactory execution  of the  selected  part  
of the  work as  ag reed  wi th  the  pro ject  implementer or sati sfactory suppl y of the  
equ i pment  l ot  under the  pro ject  implementer’ s  supervis i on  

Operator 

To  comply wi th  the  qual i ty assurance  pl an  

To  operate  the  system  i n  accordance  to  safety ru l es  for assets  and  persons  

To  provide  the  q ual i ty of service  as  con tractual l y ag reed  by the  user 

To  col l ect  the  fees  

To  p lan  the  renewal  of parts  and  components  

To  manage  connecti on  of new customers  

Mai n tenance  con tractor 
To  manage  main tenance  and  repai r pursuant  to  the  contract  wi th  the  operator i ncl ud i ng  
the  supply of spare  parts   

Trai n i ng  provider 
To  organ ize  and  implement  the  train i ng  supports  and  courses  for operati ng  and  main-
tenance  agents  and  for users  

User To  use  the  i nstal l ati on  accord i ng  to  the  contract  wi th  the  operator 
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4.2  General  specification  

The general  speci fication  provided  by the  proj ect developer shou ld  include:  

•  agreed  l evel  of service  to  the  users ;  

•  system  speci fication  wh ich  can  be  done  by defin ing :  

– the  l evel  of service;  or 

– energy requ ired ;  or 

– fu l l  s i zi ng  of systems;   

•  financia l  p lan  (capi ta l ,  recurren t,  replacement) ;   

•  ab i l i ty,  wi l l i ngness  to  pay;  

•  checking  of the  l ocal  energy resources  (renewable  or not) ,  l ocal l y avai lable  materia ls  and  
l ocal  ski l l s ;  

•  l oca l  regu lations  (standards,  laws,  etc. ) ;  

•  time  schedu le;  

•  qua l i ty assurance  p lan  ( i f speci fi ed) ,  i ncl ud ing  acceptance requ irements ;   

•  commission ing  plan ,  main tenance  p lan ,  decommission ing  plan  ( i nclud ing  responsibi l i ty) ;  

•  ownersh ip  transi ti on  p lan  when  appl icable  ( includ ing  responsib i l i ty) ;  

•  operation ,  tra in ing  of operators  and  users  ( i nclud ing  responsibi l i ty) ;  

•  d ispu te  resolu tion  i nclud ing  con tract or d isagreement;  

•  provis ions  for warran ty;  

•  other i n formation  as  requ ired .  

Relevan t documents  of th is  general  speci fication  shal l  be  attached  to  the  tender or request for 
proposal .  

5 Contractual  relationship between  participants  

5.1  Overview 

This  clause  deals  wi th  con tractual  re lations  between  the  d i fferent partic ipan ts.  I t  i s  des igned  
to  define  the  mutual  responsibi l i ti es  wi th  regard  to  des ign ,  construction  and  operation  of the  
e lectri fication  system.   

5.2  Notion  of contract 

During  the  progress  of such  phases  as  the  request for proposal ,  construction ,  hand ing-over of 
the  i nstal lation  to  an  operator or u ti l i zation  of th is  i nsta l l ation ,  provis ions  shal l  be  made  for the  
various  participants  to  check that the  other parties  du l y adhere  to  the  commitments  they have  
made.  These  commitments  and  the  resu l ting  l i nes  of responsib i l i ty are  represented  by a  
con tract or con tracts  between  the  parties  des ignated  by the  letter “C”  in  F i gure  1 .   

The  notion  of a  con tract can  cover both  wri tten  con tracts  and  impl ici t  contracts  (for example,  
keeping  to  standard  practice) .  Each  con tract wi l l  requ i re  certain  data  that  wi l l  be  needed  for 
implementation  and  veri fi cation  of contractual  commitments.  

The  partners  shal l  seek re l iab le  data.  The  best  way is  usual l y to  get data  from  existing  
repu table  and  re l i able  sources,  and ,  i f not poss ib le,  the  requ ired  in formation  shal l  be  agreed  
to  by a l l  re levant parties.  The  qual i ty assurance p lan  shou ld  provide  for veri fication  devices  as  
necessary (see  Clause  7).  

The  sou rce  of the  data  shal l  be  documented .   
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Key 

C represents  a  potenti a l  contractual  arrangement  between  two  connecti ng  parti es.  

Figure 1  – Contractual  relationship  between  project  participants  

5.3  Contractual  commitments  

5.3. 1  Contract between  the  project developer and  the  project  implementer 

The project implementer is  con tracted  by the  project developer to  bu i ld  the  i nstal l ation  i n  
accordance  wi th  the  general  speci fication .  The  l atter wi l l  check the  i nstal l ation  for compl iance  
wi th  th is  general  speci fication .  

The  project developer en trusts  the  proj ect implementer wi th  the  responsib i l i ty of con tractual l y 
b ind ing  con tracting  compan ies,  i . e . ,  the  subcontractor and  major componen t manufacturers ,  i n  
order to  clearl y define  the ir i nd ividual  responsib i l i ti es.  

To  summarize,  and  for each  project ach ieved  wi th in  the  framework of the  present  
speci fications,  the  proj ect implementer shal l  be  responsib le  for the  qual i ty of the  i nstal lation  
and  the  appl ication  of the  sa id  gu idel ines.  

Before  s i gn ing  any con tract,  the  proj ect implementer shal l  make sure  that the  proj ect  
developer and  a l l  participan ts  have  du l y obtained  a l l  adm in istrative  au thorizations  as  requ i red .  

5.3.2  Contract between  the  project implementer and  subcontractors   

The proj ect implementer remains  responsib le  for the  bas ic design  and  su i table  s i zi ng  of the  
system  pursuant  to  the  general  speci fication ,  regard less  of subcon tracts  wi th  subcontractors.  
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The  subcontractors  i n  charge  of the  instal lation  (or parts  of i t)  shal l  g i ve  proof of the  
conform ity of the  instal lation  they have  bu i l t  pu rsuant to  the  general  speci fication .  They are  
a lso  responsible  to  g ive  proof of the  conform i ty to  the  requ i rements  of the  local  accred i tation  
organ ization ,  local  s tandards  and  ru les  for the  project implementer’s  satisfaction ,  wi th  regard  
to  performances  and  qual i ty.  These  can  be  d rawings,  d iagrams,  calcu lation  notes  of the  
i nstal l ed  equ ipment,  measurement resu l ts ,  etc.  

The  proj ect implementer shal l  check that  the  work execu ted  by various  subcontractors  comply 
wi th  the  general  speci fication .   

I f decided  as  re levant for the  proj ect,  the  proj ect implementer shal l  implement a  qual i ty 
assurance process  wi th  the  subcontractors .  

5.3.3  Contract between  the  owner and  the  operator 

NOTE  I n  some cases,  the  pro ject  developer can   be  the  owner.  

The owner shal l  transfer the  responsibi l i ty of the  system  at the  time of the  transaction  to  the  
operator wi th  the  agreed  performances,  pursuant to  the  general  speci fi cation .  On  hand ing  
over,  the  operator shal l  veri fy that the  actual  i nsta l l ation  performances  correspond  to  those  
stated  by the  owner.  

There  shal l  be  an  agreement between  the  owner and  the  operator about the  operation  of the  
system.  

5.3.4  Contract  between  the  operator and  the  user  

With  regard  to  the  user,  the  operator of the  i nstal lation  commits  to  keep  to  the  agreed  
characteristics  of energy avai labi l i ty as  defined  i n  I EC  TS  62257-2.   

There  shal l  be  a  con tract  between  the  operator and  the  user i n  order to  prevent a  use  of the  
i nsta l l ation  that wou ld  exceed  the  speci fi ed  l im i ts .  

Conversel y,  the  user shal l  make use  of the  i nsta l lation  i n  conform i ty wi th  the  speci fi ed  
clauses.  He/she  shal l  not  make use  of power in  excess  of the  amount  stated  before  s izi ng  the  
system.  I n  case  of an  ou tage,  provis ions  shal l  be  made to  a l l ow the  operator to  check i f such  
fai l u re  was  generated  by the  system  i tsel f or by cl i en ts  over consumption .  

The  con tract  may i nclude  the  en ti re  clauses  speci fic to  the  l ocal  l eg is lation .  

5.3.5  Contract  between  the  owner and  the  project developer 

I n  some cases  the  project developer and  the  owner can  be  two d i fferen t bod ies.  The  project 
developer is  en trusted  by the  owner to  carry ou t an  e lectri fication  proj ect match ing  an  agreed  
l evel  of performances  and  i nvestment as  defined  by the  l atter.  

5.3.6  Contract between  the  owner and  the  user 

The user and  the  owner con tractual l y commit:  

•  to  keep the  power requ i rements  wi th in  the  speci fi ed  l im i ts;  

•  to  use  the  insta l l ation  i n  accordance wi th  the  proj ect developer’s,  operator’s  and  
maintenance  au thori ty’s  gu idel i nes  and  instruction  notes;  

•  to  keep to  the ir fi nancia l  commitments .  

5.3.7  Contract between  the  project developer and  the  eng ineering  consul tant 

The eng ineering  consu l tan t shal l  provide  the  project developer wi th  the  general  speci fication  
of the  proj ect  and  i ts  re lated  j usti fications.   
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5.3.8  Contract between  the  project developer and  the  train ing  provider 

The project developer defines  the  tra in ing  requ i rements .  The  tra in ing  provider commits  i tsel f 
to  ach ieve  the  obj ecti ves  of the  tra in ing  programme.  

5.4  Contractual  commitment veri fication  procedures  

The general  speci fication  shal l  provide  the  necessary cri teria  enabl ing  the  project developer 
to  assess  the  conform i ty of the  i nsta l lation .  The  system  may have  a  metering  or measuring  
system  that,  i f avai lable,  shal l  provide  system  performance,  poss ib le  a larm  and  fau l t s i gnals.   

Depend ing  on  the  s i ze  of the  i nstal l ation  and  as  desi red  by the  project  implementer or the 
operator,  provis ions  shal l  be  made  to  check system  s izing ,  operation  and  performances  using  
a  record ing  i nstrument capable  of suppl ying  the  i n formation  speci fi ed  i n  the  aforementioned  
document.  

I f avai l able,  th is  i n formation  may be  col l ected  by the  operator or commun icated  to  h im  by the  
main tenance contractor at such  frequency and  in  such  format as  speci fi ed  by the  main tenance 
con tract.  

Th is  wi l l  a l low perform ing  a  prel im inary anal ys is  of the  i nstal l ation  operation ,  i n  particu lar,  
system  over-/under-u ti l i zation  coefficien t.  

D ispute  resolu tion  wi l l  be  used  to  substan tiate  the  system  si zing  and  instrumentation  data  
report,  a l l owing  determ ination  of the  cause  for fa i l u re.  Th is  cou ld  be,  for example:  

•  i ncorrect s i zi ng ;  

•  cl ien t over consumption  versus  forecast consumption .  

5.5  Consequences  of non-adherence  to  the  commitments  

The con tract shal l  make provis ion  for the  fol l owing  s i tuations:  

•  d ispute  resolu tion  between  any of the  parties ;  

•  non-adherence to  warran ties ;  

•  s i tuation  resu l ting  from  “force  majeure” .  

5.6  Techn ical  considerations  

Techn ical  considerations  on  the  fol lowing  i tems are  provided  i n  Annex A:  

•  techn ica l  guarantees;  

•  s i zi ng ;  

•  des ign ;  

•  procurement i tems;  

•  i nsta l l ation ;  

•  system  commission ing ;  

•  operator or techn ician  tra in ing ;  

•  u ser tra in ing  syl l abus;  

•  con tractual  warranty;  

•  main tenance contract;  

•  main tenance organ ization ;  

•  replacement of components .  
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5.7  Documentation  

5.7. 1  General  

After commission ing ,  the  proj ect implementer shou ld  forward  the  documents  i nd icated  be low,  
prepared  in  the  project developer speci fi ed  l anguage,  to  the  atten tion  of the  project deve loper.  

The  proj ect developer shou ld  further provide  these  documents  to  the  operator to  whom  he  has  
handed  over the  i nstal l ation .  

I f the  i nstal lation  i s  l ater mod i fied ,  e i ther through  extens ion ,  expansion  or other mod i fication ,  
the  contractor shou ld  update  the  documentation .  

5.7.2  Project implementation  documentation  

The fol lowing  con tractual  documents  are  requ i red  for the  project developer and  operator:  

•  procurement documents;  

•  techn ical  speci fications  i nclud ing  normal  operati ng  l im i ts  of the  system  and  assembly 
i nstructions,  s i zing  data  sheet includ ing  the  reta ined  number of days  of au tonomy and  
estimated  number of days  of ou tage  wi thou t the  use  of a  standby generator;  

•  commission ing  report  includ ing  a  gu ide  for techn ical  acceptance  and  system  testi ng  wi th  
add i ti onal  i n formation  abou t the  speci fic cond i tions  that were  l ocal l y prevai l ing  at the  time 
of i nsta l l ation  commission ing ;  

•  tra in ing  manual ;  

•  safety manual ;  

•  warranty con tracts;  

•  l ega l  documentation .  

5.8  Operational /techn ician  documentation   

5. 8. 1  General  

The proj ect developer,  i n tended  for the  operator and /or the  system  techn ician ,  shou ld  provide  
the  fol l owing  contractual  documents .  I t  shou ld  be  noted  that,  depend ing  on  the  project and  
support  structure,  the  break-up  of the  fol l owing  l i s t  cou ld  d i ffer.  

5.8.2  System  instal lation  manual  

This  document wi l l  be  used  by techn icians  and  system  in tegrators  i n  the  i nsta l lation  process  
and  thus  shou ld  provide  i nstruction  for the  i nstal l ation  of the  power system .  The  depth  of th is  
document wi l l  d epend  on  the  type  and  number of systems  being  implemented .  A s i ng le  l arge  
hybrid  power system  wi l l  requ i re  a  document that  provides  very speci fic  detai l s  on  cri tica l  
i tems.  I n  a  programme to  implement many h ybrid  home systems,  the  document wi l l  be  more  
general  wi th  regard  to  the  s i te  l ayou t bu t very speci fic wi th  regard  to  des ign ,  connection  and  
equ ipment speci fication .  Manuals  shou ld  i nclude,  when  appropriate,  the  fo l lowing :  

•  appropriate  safety considerations  for system  instal lation ,  i nclud ing  safety i n formation  on  
any speci fic components  or actions  that may cause  personnel  i n j ury or damage to  the 
system;  

•  l ayout d rawing ;   

•  detai led  one- l i ne  schematics ;  

•  component  i nstal l ation  d i rections  and  schematics;  

•  des ign  of foundations  for towers  and /or other fixed  equ ipment;  

•  parts  l i st for system  i nclud ing  speci fication  of the  amoun t,  l eng th  and  s i ze  of a l l  wi re  that 
may be  requ ired ;  
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•  l i st of specia l  tools  and  materia ls  requ i red  for the  assembly,  i nsta l lation  and  ad j ustment of 
equ ipment;  

•  system  con trol  speci fication  that describes  any system  controls  settings  that sha l l  be  
made;  

•  s i te  documentation  forms wh ich  document the  s i te  and  ownersh ip  of the  system  and  wh ich  
shou ld  be  fi l l ed  ou t at the  time of i n i ti al  i nvesti gation  or i nsta l lation  and  be  kept on  record  
for the  l i fe  of the  system .  These  forms  shou ld  a lso  i nclude  the  proj ect name,  s i te  
description ,  i n formation  on  land  ownersh ip,  photo  of the  owner and/or i nsta l led  equ ipment 
and  any other s i te-speci fic i n formation .  They can  a lso  be  constructed  to  provide  i n i ti a l  
assessment of resource,  l oad  requ irements  and  system  layou t;  

•  i nsta l l ation  log  wh ich ,  combined  wi th  the  s i te  documentation  form  shou ld  i nclude  the  date  
and  time of i nstal l ation ,  a  description  of major componen ts  i nclud ing  part,  model  and  seria l  
numbers  and  any notes  on  system  instal lation .  Th is  document may be  imbedded  i n  the  
system  commission ing  forms;  

•  system  commission ing  forms wh ich  provide  a  checkl is t of proper system  instal lation  and  
operation  and  i nclude  i tems speci fic to  each  i nsta l lation ,  such  as  certa in  des ign  
parameters  or poss ib l y compl iance  wi th  existing  bu i l d ing  codes.  The  form  a lso  i ncludes  a  
number of tests  to  be  carried  ou t by the  system  insta l l er to  ensure  that the  system  is  
operational  prior to  i ts  approval .  An  example  of a  commission ing  form  is  provided  in  Annex 
A.  

5.8.3  Users’  basic  operation  manual  

5.8.3.1  General  

The operating  manual  i s  des igned  for the  operator,  the  owner or possibl y the  system  
techn ician .  The  manual  wi l l  i nclude  in formation  on  bas ic system  operation  and  l im i ted  trouble-  
shooting  and  repair that can  be  performed  prior to  cal l i ng  i n  more  experienced  personnel .  I t  i s  
usual l y wri tten  from  the  perspective  of someone who has  l i ttl e  or no  ski l l  i n  e l ectri fication  
systems a l though  techn icians  wi th  more  understand ing  may sti l l  use  i t.  The  type  and  l evel  of 
complexi ty of the  system  wi l l  decide  the  con tent of th is  manual .  General l y,  the  document 
shou ld  be  wri tten  us ing  very s imple  l anguage and  make l iberal  use  of s imple  d iagrams  and  
figures  to  i l l ustrate  poin ts  or service  i ssues.  Consideration  shou ld  be  g i ven  to  the  fact that any 
repai r,  made by a  l ocal  owner or operator,  resu l ts  in  an  expense not  i ncurred  i n  send ing  a  
techn ician  to  the  s i te  to  conduct the  same repairs.  Such  a  manual  shou ld  i nclude,  when  
appropriate,  the  fo l l owing :  

•  appropriate  safety cons iderations  for the  operation .  These  shou ld  i nclude  i nstructions  on  
methods  to  d isconnect l oads,  power-generation  devices  and  how  to  shu t the  system  off 
completel y.  Safety i n formation  shou ld  a lso  be  provided  on  any speci fic components  or 
actions  that  may cause  personal  i n j ury or damage  to  the  system;  

•  bas ic  i nstruction  on  e lectrici ty and  energy safety;   

•  bas ic  i nstruction  on  energy management and  energy efficiency;  

•  bas ic  system  one- l i ne  d rawing  includ ing  major fuses  and  ci rcu i t-breakers;  

•  expanded  power d iagram  includ ing  al l  i n ter-component fuses,  d isconnects  and  re lays;  

•  component description  and  deta i l s  on  bas ic operation ;  

•  description  of bas ic  system  operation  and  con trol ;  

•  description  of system  and  i n terface  between  componen ts;  

•  description  of any visual  d isplay of system  status  or operation  and  the  l evel  of system  
capaci ty i f appl icable;  

•  common  fa i l u re  d iagnosis  i nstructions;  

•  service  con tact i n formation ;  

•  service  schedu le  for major components;  
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•  expl ici t  description  of any service  or main tenance  i tems  that can  be  provided  by the  owner 
and /or techn ician ;  

•  l i st of specia l  tools  or equ ipment and  materia ls  requ ired  for the  assembly,  ad justment/ 
setting ,  operation  and  main tenance  of the  equ ipment;  

•  a  possib l y pre-prin ted  operations  l og  book to  record  the  fol l owing  even ts:  

– period ica l  measurements  (vol tage,  dens i ty of battery cel ls) ,  

– possib le  inciden ts,  

– usefu l  comments  of any nature.  

5.8.3.2  Maintenance  manual  

The maintenance manual  shou ld  provide  a l l  i n formation  requ i red  regard ing  regu larl y 
schedu led  service  and  main tenance  to  speci fic components  of the  power system .  The  manual  
shou ld  be  wri tten  wi th  the  system  techn ician  in  m ind .  Such  manuals  shou ld  i nclude:  

•  appropriate  safety considerations  for operation .  These  shou ld  i nclude  i nstructions  on  
methods  to  d isconnect l oads,  power-generation  devices  and  how to  shut  the  system  off 
completel y.  Safety i n formation  shou ld  a lso  be  provided  on  any speci fic components  or 
actions  that  may cause  personal  i n j ury or damage  to  the  system;  

•  l i st  of a l l  routine  maintenance  requ i rements  and  detai led  servicing  i nstructions;   

•  l i st  of spare  parts  requ ired  for each  l evel  of service  speci fied  i n  the  maintenance manuals;  

•  l i st  of specia l  tools  or equ ipment and  materia l s  requ ired  for the  main tenance of a l l  
equ ipment;  

•  timetable  of main tenance  based  on  system  operation  hours,  kWh  operation  and /or season;  

•  main tenance  log  book.  Th is  record  shou ld  be  kept for each  system  to  note  and  l og  any 
service  i ssue  or main tenance conducted .  Th is  book wi l l  be  i nvaluable  i n  determ in ing  
component  i ssues  or chron ic  system  problems,  e i ther associated  wi th  the  technology or 
operation ;  

•  s i te  vis i t  l og  wh ich  i s  used  to  document s i te  vis i ts  and  the  l evel  of support speci fic systems 
requ ire.  Th is  l og  may a lso  be  used  to  j usti fy operational  expenses  passed  on  to  the  
consumer.  

5.8.3.3  Shop manual  

The shop  or repai r manual  shou ld  provide  deta i led  descriptions  of each  component and  is  
expected  to  be  used  i n  a  shop  setti ng  where  un i ts  are  brough t from  fie l d  l ocations  for  
techn ical  repai r or major overhau l .  I f i tems  cannot be  repaired  at th is  faci l i ty,  i t  i s  assumed  
that they are  transferred  back to  the  poin t of manufacture  for repair.  Speci fic i ssues  for each  
component  shou ld  i nclude  the  fol lowing  i n formation :  

•  s i ng le- l ine  d iagram ;  

•  expanded  power d iagram ;  

•  description  and  data  sheets  for each  component;  

•  detai led  trouble  shooting  i nstructions  for each  component;  

•  detai led  repair i nstructions  for each  component;  

•  i nstructions  on  the  assembly of each  system  component;  

•  part and  model  number for each  component  i nclud ing  manufacturer con tact i n formation .  

6 Relevant tests  for renewable  energy electri fication  systems  

6.1  Purpose  

This  clause  concerns  a l l  the  general  functional  and  envi ronment tests  to  be  appl ied  to  
e lectri fication  systems  of i solated  s i tes  and  their consti tuen t equ ipment.  Each  i nstal lation  or 
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equ ipment speci fication  shal l  i nd icate  the  tests  to  be  performed  from  amongst th i s  l i s t,  the i r 
severi ty l evel  and  the  requ isi te  measures  to  be  appl ied .  

Th is  speci fication  referring  to  I EC 60068  i s  appl icable  to  i ndependent i nsta l l ations  using  
renewable  energ ies  for suppl ying  power to  i so lated  s i tes  and  thei r consti tuen t equ ipment.  

6.2  References  to  standards  

Project implementers  shal l  veri fy that a l l  equ ipment used  in  the ir project comply wi th  the  I EC 
tests.  Th is  can  be  veri fi ed  by obta in ing  certi ficates  from  the  d i fferen t manufacturers.  I f the  
manufacturer has  not tested  the  equ ipment,  the  fo l lowing  document describes  wh ich  test sha l l  
be  performed  before  the  equ ipment can  be  used .  Some of the  tests  are  appl icable  to  the  
whole  system .  Al though  i den ti fied  here,  the  tests  are  described  i n  the  fu tu re  I EC  TS  62257-5  
and  I EC  TS  62257-6  as  they pertain  to  the  complete  power system .   

6.3  Cond itions  of environment 

6.3. 1  General  

The equ ipment i tems  described  i n  th is  document are  expected  to  operate  i n  a  variety of 
environmental  cond i ti ons.  I EC  60721 -1  l i s ts  the  envi ronmental  factors  and  thei r severi ty 
rati ngs  wi th in  the  l im i ts  of the  cond i ti ons  to  wh ich  th is  equ ipment i s  subjected  during  
transport,  storage,  i nsta l l ation ,  and  use.  

6.3.2  Cl imatolog ical /envi ronmental  condi tions  

I EC 60721 -2-1  defines  s tatistics  on  ou tdoor cl imates  i n  terms  of temperature  and  hum id i ty 
prevalen t i n  every reg ion  of the  world ,  except for centra l  Antarctica  and  h igh -al ti tude  zones  
(above 5  000  m).  These  cl imate  types  provide  part of the  basic in formation  needed  to  choose 
the  appropriate  temperature  and  hum id i ty severi ty ratings  for a  g i ven  appl ication .  There  are  
n ine  such  types,  namely:  

•  extremely cold ;  

•  co ld ;  

•  temperate  cold ;  

•  temperate  hot;  

•  d ry hot;  

•  d ry hot  temperate;  

•  extremely d ry and  hot;  

•  damp hot;  

•  permanentl y damp hot.  

I EC 60721 -2-1  also  defines  groups  of s tatistics  on  cl imates  concern ing  ou tdoor i nstal lations:  

a)  “restricted”  ou tdoor cl imate  l im i ted  to  temperate  hot cl imate;  

b)  “moderate”  ou tdoor cl imate  compris ing  temperate  cold ,  temperate  hot,  d ry hot and  d ry hot 
temperate;  

c)  “general ”  ou tdoor cl imate  compris ing  a l l  s tatistics  concern ing  cl imates  except extremely 
cold  and  extremely hot;  

d )  “worldwide”  ou tdoor cl imate  compris ing  a l l  cl imate  statistics .   

These  g roups  enable  equ ipment to  be  defined  for use  in  reg ions  wi th  a  variety of cl imates.  

6.3.3  Envi ronmental  cond i tions  affecting  equ ipment service  l i fe  

Standards  in  the  I EC  60721 -3  series  define  categories  of environmenta l  factors  and  the ir 
l evels  of severi ty for the  fol lowing  equ ipment appl i cations:  
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•  s torage  ( I EC 60721 -3-1 ) ;  

•  transport ( I EC  60721 -3-2);  

•  use  as  a  fixed  i nstal lation ,  protected  against the  weather ( I EC 60721 -3-3) ;  

•  use  as  a  fixed  i nstal lation ,  wi thout  protection  against the  weather ( I EC 60721 -3-4) .  

These  categories  are  defined  by the  fol lowing  means:  

•  a  figure  defin ing  the  appl ication  (1  for storage,  2  for transport,  3  for fi xed  i nstal l ation  
appl ications,  protected  against  the  weather,  etc. ) ;  

•  a  l etter:  

K =  cond i ti ons  of cl imate  (cold ,  hot,  hum id i ty,  pressure,  ra infal l /snowfal l ,  rad iation ,  e tc. ) ;  

B  =  b iolog ical  cond i tions  (flora,  fauna);  

C  =  chem ical l y active  substances  (marine  sal t,  i ce-protection  sal t,  other chem ical  
compounds,  etc. ) ;  

S  =  mechan ical l y acti ve  substances  (sand ,  dust,  mud ,  etc. ) ;  

F  =  flu i d  con tam inan ts  (o i l s ,  g reases,  h ydrocarbons,  etc. ) ;  

M  =  mechan ica l  cond i tions  (vibrations,  d ropping ,  impacts ,  overturn ing ,  etc. ) ;  

P  =  e lectrical  and  e lectromagnetic i n terference;  

•  another figure  i nd icating  the  severi ty,  for example,  

category 2K3,  where  

2  =  transport,  

K =  cond i ti ons  of cl imate,  

3  =  severi ty.  

The  d i fferent parts  of I EC 60721 -3  define  the  real - l i fe  extreme cond i ti ons  of envi ronment.  The  
purpose  of th is  data  i s  to  characterize  the  tests  to  be  performed.  

The  envi ronmenta l  tests  prescribed  are  described  by the  fo l l owing  i tems:  

•  the  environmenta l  factor;  

•  the  test procedure;  

•  the  test severi ties.  

Requ irements  are  i nd icated  for the  equ ipment tested  −  for i nstance,  the  operati ng  cond i tions  
ass igned ,  operati ng  requ i rements ,  acceptable  degradation ,  etc.  

The  procedures  for most of the  cl imate  and  mechan ical  tests  i nd icated  in  Table  2  form  part of 
the  I EC  60068  series.  

6.4 Tests  

6.4. 1  General  

Table  2  l i sts  the  tests  to  be  performed  on  the  equ ipment.  As  far as  poss ib le,  the  order 
i nd icated  shal l  be  compl ied  wi th .  I f a  power system  is  designed  and  marketed  as  a  sel f-  
con tained  un i t,  the  whole  system  may be  considered  as  a  component,  i n  wh ich  case  a l l  I EC 
standards  may be  appl icable.  
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Table  2  – List of tests  

Test  Reference  
standard  

Appl ication  

Designation  Type  See  Component  System  

Safety      

Ground ing  con ti nu i ty   6 . 4 . 3 . 1   X  X 

Operation   6 . 4 . 3 . 2   X  X 

Die l ectri c  shock  6 . 4 . 3 . 3 . 2  I EC 60060-2  X X 

50/60  Hz frequency d iel ectri cs   6 . 4 . 3 . 3 . 3   X  

D i fferen ti al  cu rren t  device   6 . 4 . 3 . 6   X  X 

Environment      

Col d  Ab,  Ad  6. 4. 4. 1  I EC 60068-2-1  X  

Dry heat  Bb,  Bd  6 . 4 . 3 . 2  I EC 60068-2-2  X  

Temperatu re  ri se   6 . 4 . 4 . 3   X   

Protection  against  phys ical  impacts  
(code  I K)  

 6 . 4 . 3. 4  I EC 62262  X  

Shocks  Ea  6 . 4 . 4 . 5  I EC 60068-2-27  X  

S i nusoidal  vi brations  Fc 6 . 4 . 4 . 6  I EC 60068-2-6  X  

Damp heat,  cycl i c  Db  6 . 4 . 4 . 7  I EC 60068-2-30  X  

Sal t  m ist,  cycl i c Kb  6 . 4 . 4 . 8  I EC 60068-2-52  X  

Penetration  of water ( I P  code)   6 . 4 . 4 . 9. 2  I EC 60529  X Yes  *  

Penetration  of sol i d  bod ies  ( I P  
code)  

 6 . 4 . 4 . 9. 3  I EC 60529  X Yes  *  

F i re  behavi ou r:  i ncandescent  wi re    6. 4. 3. 1 0  I EC 60695-2-1 0  X X 

Overtu rn i ng   6 . 4 . 4. 1 1   X Yes  *  

Noise    6. 4. 3. 1 2  I EC 60076-1 0  X Yes  *  

Free  fa l l  Ed  6 . 4 . 4 . 1 3  I EC 60068-2-31  X  

S imu lated  solar rad iati on  at  g round  
l evel  

Sa  6. 4 . 4 . 1 4  I EC 60068-2-5  X  

Mou ld  g rowth  J  6. 4. 4. 1 5  I EC 60068-2-1 0  X  

EMC       

Power-suppl y vol tage  fl uctuati ons   6 . 4 . 5. 2  I EC 61 000-4-1  X  

Frequency variati on   6 . 4 . 5. 2 . 2  I EC 61 000-4-1  X  

Vol tage  imbal ance   6 . 4 . 5. 2 . 3  I EC 61 000-4-1  X  

Harmon ics   6 . 4 . 5. 2 . 4  I EC 61 000-2-2  X Yes  *  

Undervol tages  and  transi ent  cu t-
offs  

 6 . 4 . 5. 3  I EC 61 000-4-1 1  X Yes  *  

Rapi d  bu rst  trans ien ts   6 . 4 . 5. 4  I EC 61 000-4-4  X  

Shock waves   6 . 4 . 5. 5  I EC 61 000-4-5  X  

E l ectromagneti c  fi e l d   6 . 4 . 5. 6  I EC 61 000-4-3  X  

E l ectrostati c  d i scharges   6 . 4 . 5. 7  I EC 61 000-4-2  X  

Em ission  of l ow-frequency 
i n terference  

 6 . 4 . 5. 8  I EC 61 000-3-2  and  
I EC 61 000-3-5  

X  

Em ission  of h i gh -frequency 
i n terference  

 6 . 4 . 5. 9   X  

Em ission  of e l ectri c  fi e l ds   6 . 4 . 5. 1 0  CI SPR 22  X  

*  I f appl i cable,  g i ven  the  design  of the  power system .  
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6.4.2  General  information  on  tests  

6.4.2 .1  General  verifications  

General  veri fication  cons ists  of checking  that the  equ ipment compl ies  wi th  the  i den ti fication  
fi l e,  I F ,  the  document describ ing  the  equ ipment.  Al l  d iscrepancies  i n  relation  to  the  I F  are  
recorded .  The  suppl ier shal l  g i ve  wri tten  j usti fication  of the  d iscrepancies  and  the  steps  to  be  
taken  to  remedy them.  

The  resu l ts  of the  veri fication  are  noted  in  the  test report.  

6.4.2 .2  Normal  atmospheric conditions  

IEC 60068-1  defines  normal  atmospheric  cond i tions.  

Un less  otherwise  s tipu lated ,  the  tests  shal l  be  performed  under the  fol lowing  cond i tions :  

•  Wide  to lerances:  as  ind icated  i n  the  I EC  test.  

The  special  speci fication  i nd icates  whether some tests  are  to  be  performed  under tigh t  
atmospheric cond i tions  defined  as  fol lows.  

•  T igh t tolerances  

– ambien t temperature:  23  °C  ±  1  °C   

– re lati ve  hum id i ty:  48  %  to  52  %   

–  atmospheric pressure:  86  kPa  to  1 06  kPa (860  mbar to  1  060  mbar)  

I f possib le,  ti ght to lerances  are  cond i tions  for revis ion  and  overhau l  for the  equ ipment tests.  
They are  a lso  the  reference  cri teria  for atmospheric cond i tions.  

6.4.2 .3  Preparation  of equ ipment for testing  

The equ ipment i s  prepared  for testi ng  i n  the  fo l l owing  ways :  

a)  Preparation  1  (equ ipment off- l i ne)  

The  equ ipment i s  prepared  i n  compl iance  wi th  the  I F  i nsta l l ation  manual .  The  vol tage  i s  
swi tched  off.  

b)  Preparation  2  (equ ipment i n  service)  

The  equ ipment i s  suppl ied  at i ts  nom inal  vol tage  and  pu ts  ou t i ts  nom inal  curren t against a  
res isti ve  l oad .  

Implementation  shal l  comply wi th  the  appl ication  description  provided  by the  manufacturer.  

6.4.3  Safety tests  

6.4.3.1  Continu i ty of grounding  ci rcu i ts  (fi rst trial )   

Measuring  the  res istance  between  al l  the  accessible  parts  of the  grounds  and  the  general  
connecting  system ,  grounds  or earth  of the  equ ipment checks  the  e lectri cal  con tinu i ty of the  
ground ing  and  protection  ci rcu i ts.  I t  i s  recommended  to  use  a  source  wi th  an  e.m . f.  of 1 2  V 
capable  of pass ing  a  curren t of 2  A as  a  m in imum.   

For th is  test,  the  equ ipment i s  moun ted  in  accordance  wi th  preparation  1 .  

Resu l t  sough t:   

The  res istance  of the  g rounds  shal l  be  less  than ,  or equal  to,  0 , 1  Ω .  
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6.4.3.2  Equ ipment functional  test  

The purpose  of th is  test i s  to  check that the  equ ipment operates  i n  compl iance  wi th  i ts  specia l  
speci fication  by checking  the  functions  i t  shal l  perform  and  the  safety features  i t  shal l  ensure.  

For th is  test,  the  equ ipment i s  connected  in  accordance wi th  preparation  2 .  

Resu l t  sough t:   

The  equ ipment preparation  i s  declared  correct  provided :  

•  a l l  the  functions  defined  i n  the  specia l  speci fication  are  ensured ;  

•  a l l  the  safety devices  defined  operate  correctl y.  

6.4.3.3  Dielectric tests  

6.4.3.3. 1  General  

The d ie lectric  tests  are  performed  i n  accordance wi th  I EC 61 1 80-1 .  

The  test vol tage  i s  appl ied  between  each  galvan ica l l y i ndependen t ci rcu i t ( term inals  
connected  together)  and  ground ,  wi th  a l l  the  other ci rcu i ts  i n terconnected  and  connected  to  
ground  via  thei r term inals .  

NOTE  I f necessary,  g round i ng  can  take  the  material  form  of a  metal  sheet connected  to  earth  appl i ed  to  the  
external  envelope  of the  equ ipment and  i ts  supporti ng  su rface.  Th i s  metal  sheet wi l l  be  connected  e lectri cal l y to  a l l  
metal  parts  of the  equ i pment  accessibl e  from  the  ou ts i de.  

For these  tests ,  the  equ ipment i s  connected  i n  accordance  wi th  preparation  1 .  

6.4.3.3.2  Dielectric test at shock vol tage  

A shock vol tage  generator wi th  pos i ti ve  and  negative  polari ti es  i s  used  (see  I EC  60060-2) .  

The  generator pu ts  ou t a  pu lse  every 1 0  s .  

For each  test,  5  negative  waves  and  5  pos i ti ve  waves  are  appl ied  i n  succession .  

Severi ty:  

•  x kV between  the  term inals  of the  230/400  V power-suppl y ci rcu i t  and  g round ,  wi th  the  

other ci rcu i ts  connected  together and  grounded ;  

•  x  kV between  the  term inals  of a l l  the  ci rcu i ts  (other than  the  230  V power-suppl y ci rcu i t)  

and  ground  wi th  the  term inals  of the  other ci rcu i ts  connected  together and  grounded .  

The  values  x  shal l  be  i nd icated  i n  the  re levant section  of the  general  speci fi cation .  

Resu l t  sough t:  

•  Shou ld  no  d isruptive  d ischarge  occur,  the  tests  are  satisfactory.  

•  Shou ld  a  d isruptive  d ischarge  occur,  1 0  add i ti onal  shock waves  shal l  be  appl ied  (wi th  the  
same polari ty)  wi thout any resu l ting  i n  a  d isruptive  d ischarge,  for the  equ ipment to  be  
cons idered  correct.  

Fol lowing  the  tests,  the  equ ipment shal l  meet a l l  the  operati ng  requ irements.  

6.4.3.3.3  Dielectric test at  industrial  frequency (50  Hz)  

The test vol tage  i s  appl i ed  for 1  m in .  
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Severi ty:  

•  x  kV between  the  term inals  of the  230/400  V power-suppl y ci rcu i t and  g round ,  wi th  the  

other ci rcu i ts  connected  together and  grounded ;  

•  x  kV between  the  term inals  of a l l  the  ci rcu i ts  (other than  the  230  V power-suppl y ci rcu i t)  

and  ground  wi th  the  term inals  of the  other ci rcu i ts  connected  together and  grounded .  

The  values  x  shal l  be  i nd icated  i n  the  re levant section  of the  general  speci fi cation .  

Resu l ts  sough t:  

Nei ther perforation  nor fl ashover shal l  be  observed  during  the  tests .  

Corona  d ischarges  that occur unre lated  to  vol tage  d rops  are  to  be  i gnored  for th is  test.  

6.4.3.4  Insu lation  resistance  

The insu lation  res istance  is  measured  i n  accordance wi th  I EC 61 1 40  immed iate l y after the  
end  of the  d ie lectric test.  I t  i s  measured  at  the  same appl ication  poin ts  as  the  d ie lectric  
vol tage  test.  

The  equ ipment i s  mounted  i n  the  normal  service  configuration  and  the  measurement i s  made  
after appl ying  a  d . c.  vol tage  of 500  V for 1  m in .  

NOTE  I f necessary,  the  g round  takes  the  material  form  of a  metal  sheet connected  to  earth  app l i ed  to  the  external  
surface  of the  envel ope  and  the  supporti ng  su rface.  Th i s  metal  sheet  i s  connected  e lectri cal l y  to  a l l  metal  parts  
accessible  from  the  ou ts i de.   

For th is  test,  the  equ ipment i s  mounted  in  accordance  wi th  preparation  1  (see  6. 4. 2. 3) .  

Resu l ts  sough t:  

The i nsu lation  res istance  shal l  be  at  l east:  

•  cl ass  I  i nsu lation  equ ipment:  2  MΩ ;   

•  cl ass  I I  i nsu lation  equ ipment:   7  MΩ .  

6.4.3.5  Leakage current between  ground  and  local  earth  

Measurements  are  made  i n  accordance  wi th  the  method  described  i n  I EC  61 1 40.  

For th is  test,  the  equ ipment i s  mounted  in  accordance  wi th  preparation  2  (see  6. 4. 2. 3) .  

Resu l ts  sough t:  

The maximum  leakage  curren t measured  shal l  not exceed  3, 5  mA.  

6.4.3.6  Differential -residual  current device  test  

The operation  of the  d i fferentia l -res idual  curren t device  i s  tested  i n  accordance  wi th  
I EC 60364-6: 2006,  Annex B ,  method  1 .  

Th is  test i s  performed  as  fol l ows.  I t  i s  repeated  5  times.  

F igu re  2  shows the  principle  of the  method ,  whereby:  
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•  a  variable  resistor Rp  i s  connected  to  a  l i ve  conductor (downstream  from  the  power suppl y)  

and  to  earth ;  

•  next,  the  value  of th is  resistor i s  g radual l y reduced  unti l  the  d i fferen tia l  curren t protection  
device  trips  ou t;   

•  l astl y,  the  curren t I∆  caus ing  tri p-ou t i s  measured .  

Current I∆  tri ggering  the  device  shal l  be  0, 5  I∆n  ≤  I∆  ≤  I∆n  where  I∆n  i s  the  res idual  curren t 

assigned .  

 

 

Key 

DCD  D i fferen ti al -res i dua l  cu rren t  device  

Figure 2  – Veri fication  of operation  of d i fferential  current device  

Resu l t  sought:  

The device  is  rejected  i f one  or more  attempts  prove  negative.  

6.4.4  Cl imatological  and  mechan ical  tests  

6.4.4.1  Cold  test  

The purpose  of the  cold  test i s  to  check the  abi l i ty of the  components  and  equ ipment to  be  
used  when  stored  at l ow temperatures.  

The  cold  test i s  performed  in  accordance wi th  I EC  60068-2-1  (test Ab  i f the  equ ipment 
d issipates  no energy and  test Ad  i f i t  does) .  The  i n formation  requ ired  for th is  I EC test sha l l  be  
speci fied  i n  the  speci fication  of the  equ ipment.  

Th is  test i s  conducted  in  two  phases:  

•  an  i n i ti a l  phase,  to  check operation  of the  equ ipment at  the  lower l im i t of i ts  service  
temperature  range,  

•  a  second  phase,  to  check operation  of the  equ ipment after exposure  to  a  temperature  
be low i ts  storage  range.  

Resu l t  sought:  
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The  equ ipment shal l  sati sfy a l l  the  operating  requ i rements  at  the  lower l im i t of i ts  operating  
range  and  on  return ing  to  the  ambien t temperatu re  i n  the  laboratory fol lowing  a  hold ing  period  
at  a  temperature  be low i ts  storage  temperature  range.  

No  visib le  degradation  or damage shal l  be  perceived .  

6.4.4.2  Dry heat  test  

The purpose  of the  d ry heat test i s  to  veri fy the  abi l i ty of the  components  and  equ ipment to  be  
used  or stored  under cond i ti ons  of h igh  temperature.  

The  d ry-heat test i s  performed  in  accordance  wi th  I EC 60068-2-2  ( test Bb  i f the  equ ipment 
does  not d issipate  energy or Bd  i f i t  does) .  The  i n formation  requ ired  for th i s  I EC test sha l l  be  
speci fied  i n  the  speci fication  of the  equ ipment.  

Th is  test i s  conducted  in  two phases:  

•  an  i n i ti a l  phase,  to  check operation  of the  equ ipment at the  upper l im i t  of i ts  service  
temperature  range;  

•  a  second  phase,  to  check operation  of the  equ ipment after exposure  to  a  temperature  
exceed ing  i ts  s torage  range.  

Resu l t  sough t:  

The equ ipment shal l  meet a l l  the  operati ng  requ i rements  at the  top  end  of i ts  service  
temperature  range  and  on  retu rn ing  to  the  ambient temperature  of the  l aboratory fol l owing  a  
hold ing  period  at a  temperature  exceed ing  i ts  s torage  temperature  range.  

No  vis ib le  degradation  or damage shal l  be  perceived .  

6.4.4.3  Temperature-rise  test  

The purpose  of th is  test  i s  to  check that the  acceptable  maximum  temperature  rise  i s  not  
exceeded  at an  ambien t temperature  of 40  °C.  

The  test i s  a lso  used  to  check that equ ipment users  wi l l  not  suffer burns  shou ld  they come in  
con tact wi th  any access ib le  parts.  

Th is  test shou ld  be  carried  ou t on l y at the  cond i ti ons  ind icated  in  the  above speci fication  or,  
preferabl y,  at  a  temperature  of 40  °C  du ring  the  d ry-heat test.  

6.4.4.4  Protection  against  physical  impacts  (code IK)  

The test i s  performed  i n  accordance wi th  I EC  62262  us ing  the  pendu lar hammer described  i n  
I EC 60068-2-75  (test  Eha).  

The  equ ipment shal l  be  prepared  for 1  h  by placing  i t  i n  a  chamber at a  temperature  of –1 0  °C;  
the  tests  shal l  be  conducted  wi th in  1  m in  after l eaving  th is  chamber at the  normal  atmospheric 
cond i tions  i n  the  l aboratory.  

The  number of impacts  on  each  face  exposed  shal l  be:  

•  3  for faces  the  l argest  d imension  of wh ich  is  l ess  than ,  or equal  to,  1  m ;  

•  5  for faces  the  l argest  d imension  of wh ich  is  greater than  1  m .  

The  impacts  shal l  be  d istribu ted  over the  faces  of the  cas ing  as  ind icated  i n  F igure  3.  

International  Electrotechnical  Commission

 



I EC TS  62257-3:201 5    I EC  201 5  – 29  – 

 

Figure  3  – Distribution  of the  impacts  of an  impact test  

The equ ipment i s  mounted  i n  accordance  wi th  preparation  1 .  

The  i n formation  requ ired  for th is  I EC test sha l l  be  speci fied  i n  the  speci fication  of the  
equ ipment.  

Severi ty:  

A protection  l evel  of I Kx i s  requ i red ,  i nd icati ng  the  fol l owing  caracteristics:  

•  a  shock energy of  x  J ;  

•  a  hammer weight of  x  kg  ±  x  g ;  

•  a  d ropping  he igh t of  x  m.  

The  values  of  x  wi l l  be  ind icated  i n  the  re levant  specia l  speci fication .  

Table  3  i nd icates  the  equ ivalence  between  the  I K code  and  the  impact energy.  

Table  3  – List of tests  

Code  IK IK00  IK01  IK02  IK03  IK04  IK05  IK06  IK07  IK08  IK09  IK1 0  

Impact energy 
( j ou les)  

*  0 , 1 5  0 , 2  0 , 35  0 , 5  0 , 7  1  2  5  1 0  20  

*  Not  protected  under the  standard .  

 

Resu l t  sough t:  

The envelope  shal l  show no  s igns  of cracks  or d istortions  detrimenta l  to  satisfactory 
operations.  The  i n i ti a l  degree  of protection  (Code I P :  see  6. 4 . 4 .9)  shal l  be  main tained .  

6.4.4.5  Impact test  

The impact test i s  performed  wi th  the  equ ipment packed  i n  accordance  wi th  I EC  60068-2-27.  

The  specia l  speci fication  of the  equ ipment tested  shal l  i nd icate  al l  the  necessary i n formation .  

Severi ty:  

To  be  defined  as  appropriate  for the  equ ipment to  be  tested .  
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Resu l t  sough t:  

After the  test,  the  equ ipment shal l  d isplay nei ther operati ng  fau l ts  nor degradation  or damage  
of i ts  mechan ical  structure.  

6.4.4.6  Sine-wave vibration  test 

The s ine-wave  vibration  test  i s  performed  i n  accordance wi th  I EC  60068-2-6.  

The  i n formation  requ ired  for th is  I EC test sha l l  be  speci fied  i n  the  speci fication  of the  
equ ipment.  

Severi ty:  

To  be  defined  as  appropriate  to  the  equ ipment to  be  tested .  

The  equ ipment i s  mounted  i n  accordance  wi th  preparation  2  see  6 . 4 . 2 . 3).  

Resu l t  sough t:  

During  and  after the  test,  the  equ ipment shal l  d i splay nei ther any operati ng  fau l ts  nor any 
degradation  or damage to  i ts  mechan ica l  s tructure.  

6.4.4.7  Damp heat cycl ic  test  

This  test i s  performed  i n  accordance  wi th  I EC 60068-2-30.  

The  equ ipment i s  mounted  i n  accordance  wi th  preparation  1 .  

The  i n formation  requ i red  for th is  I EC test shal l  be  speci fi ed  in  the  speci fication  of the  
equ ipment.  

Resu l t  sough t:  

After the  test,  the  equ ipment shal l  show no  traces  of deterioration  that may be  detrimenta l  to  
satisfactory operation .  

I n  add i ti on ,  i t  sha l l  successfu l l y pass  the  fol l owing  checks:  

•  the  e lectrical  con tinu i ty of the  ground ing  ci rcu i ts  (see  6. 4. 3. 1 ) ;  

•  the  d ielectric tests  (see  6 . 4 . 3 . 3);  

•   measurement of the  insu lati ng  resistance  (see  6 . 4 . 3. 4).  

These  checks  shal l  be  made  wi th in  3  h  fol l owing  each  damp test cycle.  

6.4.4.8  Sal t  m ist  cycl ic test  

Th is  test i s  performed  i n  accordance  wi th  I EC 60068-2-52.  

The  equ ipment i s  mounted  i n  accordance  wi th  preparation  1 .  

The  i n i ti a l  temperature  and  re lative  hum id i ty cond i tions  ins ide  the  test chamber are  those  
prevai l ing  i n  the  laboratory.  

The  i n formation  requ ired  for th is  I EC test shal l  be  speci fi ed  i n  the  speci fication  of the  
equ ipment.  
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Severi ty:  

The testing  method  comprising  exposure  to  a  sa l i ne  m ist shou ld  be  defined  as  appropriate  for 
the  equ ipment to  be  tested .  

Resu l t  sough t:  

On  completion  of th is  test,  the  equ ipment shal l  show no  traces  of deterioration  that may be  
detrimental  to  satisfactory operation .  

I t  sha l l  pass  the  fo l lowing  checks:  

•  the  conti nu i ty of the  ground ing  ci rcu i ts  (see  6 . 4 . 3 . 1 );  

•  the  d ielectric tests  (see  6 . 4 .3 . 3);   

•  measurement of the  i nsu lation  resistance  (see  6 . 4 . 3. 4).  

These  checks  shal l  take  p lace  wi th in  3  h  after completion  of the  sal ine  m ist test.  

Colour photographs  of the  parts  l i ab le  to  corrode  are  taken  before  and  after the  test.  

6.4.4.9  Rating  of protection  provided  by equ ipment casings  (IP)  

6.4.4.9. 1  General  

The  tests  are  performed  i n  accordance  wi th  I EC 60529  i n  the  fol lowing  order.  

The  speci fication  of the  equ ipment shal l  speci fy the  fo l l owing  in formation ,  where  necessary:  

•  the  requ is i te  I P  i ndex*;  

•  the  number of samples  to  be  tested ;   

•  the  precond i ti on ing ;  

•  the  fina l  measurements.  

NOTE  For the  po in ts  fol l owed  by an  asteri sk,  the  i n formation  i s  mandatory.  

6.4.4.9.2  Penetration  by water (code  IP,  second  d ig i t)  

The water penetration  test carried  ou t  wi th  the  equ ipment not  operating  (preparation  1 ) .  

Resu l ts  sough t:  

The  equ ipment shal l  d i splay no  operati ng  fau l ts  or any accumulation  of water i ns ide  i ts  
cas ing .  

6.4.4.9.3  Penetration  of sol id  bodies  (code IP,  fi rst  d ig i t)  

The sol i d  bod ies  penetration  test i s  carried  ou t i n  compl iance  wi th  I EC  60529  wi th  the 
equ ipment not operati ng  (preparation  1 ) ,  

•  rati ng :  I P  xx for. . .   

•  rati ng :  I P  xx for. . .   

•  rati ng :  I P  xx for. . .  
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Resu l t  sough t:  

After the  test,  the  equ ipment shal l  d isplay ne i ther fau l ts  nor any accumulation  of dust 
( i n  accordance wi th  the  I P  rati ng)  i ns ide  the  envelope  that may prove  detrimental  to  operation .  
A check shal l  a lso  be  carried  ou t to  ensure  that the  heat exchange surfaces  remain  efficien t  
and  that,  i f the  equ ipment comprises  fi l ters ,  they are  not choked  to  such  an  extent as  to  impair 
satisfactory operation .  

6.4.4.1 0  Fire  behaviour:  incandescent  wire  test  

The purpose  of th is  test i s  to  check the  fi re  behaviour of the  syn thetic materia ls  used  in  the 
equ ipment.   

Th is  test i s  performed  i n  accordance  wi th  I EC 60695-2-1 0,  C lause  8 ,  and  I EC  60695-2-1 2.  

The  m in imum  test temperature  is  960  °C  ±  1 5  °C  appl ied  for 30  s  ±  1  s .   

Resu l t  sough t:   

The i ncandescent wire  test  i s  cons idered  as  successfu l  i f the  cond i ti ons  of Clause  1 2  of 
I EC 60695-2-1 0  are  met.  

NOTE  Th is  test  can  be  performed  on  test  samples  taken  from  each  of the  d i fferent  material s  encas ing  the  
equ i pment.  

This  test sha l l  be  performed  on l y on  syn thetic materia ls ,  the  characteristi cs  of wh ich  are  not 
guaran teed  by thei r manufacturer.  

6.4.4. 1 1  Overturn ing  test  

The equ ipment i s  secured  under the  actual  rea l - l i fe  cond i tions  of insta l l ation  defined  i n  the  
i denti fication  fi les  and  the  test i s  conducted  in  accordance wi th  the  fol lowing  requ i rements .   

The  poin t on  wh ich  the  force  i s  appl i ed  is  s i tuated  at the  top  part of the  equ ipment cas ing ;  i ts  
height above the  ground  is  l im i ted  to  1 , 60  m .  Th is  force  is  appl i ed  gradual l y and  in  success ion  
to  a l l  the  faces  of the  casing  i n  d i rections  perpend icu lar to  these  faces.  

The  force  is  appl ied  th rough  a  fl at  hand l i ng  strap  about  60  mm  in  wid th ,  as  shown  i n  F igure  4.  

 

 

a  =  0 , 0  m  m in ,  b  =  1 , 60  m  max.  α  =  60°  m in .  
(ang le  between  strap  and  equ i pment)  

The  force  F =  x  N  sha l l  be  app l i ed  for 1  m in .  

Figure 4 – Layout for overturn ing  test  
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Resu l t  sough t:  

On  completion  of the  test,  i t  sha l l  be  checked  that the  equ ipment has  su ffered  no  
deterioration .  The  h i ghest poin ts  of the  equ ipment shal l  sh i ft  by l ess  than  20  mm  when  a  force  
of 1  500  N  i s  appl i ed  and  by on l y 5  mm  after th is  force  is  reduced  to  zero.  

6.4.4.1 2  Noise  test  

The equ ipment shal l  generate  an  acoustic power l evel  of no  more  than  49  dB(A),  i nclud ing  the  
to lerance  of 2  dB  for measurement errors,  by a  noise  test conducted  i n  accordance  wi th  the  
requ i rements  of I EC  60076-1 0.  

6.4.4.1 3  Free  fal l  test  

The free  fa l l  test i s  performed  i n  accordance  wi th  I EC  60068-2-31 ,  Procedure  1 .  The  
equ ipment i s  mounted  i n  accordance wi th  preparation  configuration  1 .  The  speci fication  of the  
equ ipment shal l  g i ve  al l  the  i n formation  requ i red  i n  th is  I EC test.  

Severi ty:  

•  he ight  50  mm,  1  d rop  on  vertical  axis.  

Resu l t  sough t:  

Nei ther operating  fau l ts  nor degradation  of the  mechan ical  structure  of the  equ ipment after 
the  test.  

6.4.4.1 4  Simu lated  solar rad iation  test at g round  level  

Th is  test i s  performed  i n  accordance  wi th  I EC 60068-2-5.  

The  speci fication  of the  equ ipment shal l  g i ve  a l l  the  i n formation  requ i red  i n  th is  I EC  test.  

Severi ty:  

•  procedure  A,  a t 40  °C,  for 1 0  days.  

I ns ide  the  chamber,  the  i n i tia l  temperature  and  re lative  hum id i ty cond i tions  are  those  of the  
l aboratory.  

The  ou ter parts  of the  casing  are  photographed  i n  colour before  and  after the  test.  

Resu l t  sough t:  

The equ ipment casing  shal l  have  the  fo l lowing  caracteristics:  

•  no  degradation ;   

•  no  change  in  appearance;   

•  no  deformation  detrimental  to  satisfactory operation .  

The  equ ipment I P  protection  rating  shal l  be  main ta ined .  

A mechan ica l  impact behaviour test  shal l  a lso  be  conducted  (see  6. 4. 4 . 4) .  

International  Electrotechnical  Commission

 



 – 34  – I EC TS  62257-3:201 5    I EC  201 5  

6.4.4.1 5  Mould  growth  test  

Th is  test i s  performed  in  accordance wi th  I EC 60068-2-1 0  i n  order to  evaluate  a l l  unforeseen  
causes  of deterioration  of the  equ ipment,  whether they have  been  bu i l t  us ing  mou ld -proof 
materia ls  or not.  

The  i n formation  requ ired  for th is  I EC test shal l  be  speci fi ed  i n  the  speci fication  of the  
equ ipment.  

Severi ty:  

•  test varian t 1 ;  

•  d uration :  28  days.  

6.4.5  Electromagnetic  compatibi l i ty tests  (EMC tests)  

6.4.5. 1  General  conditions  

6.4.5.1 . 1  General  

Electromagnetic immun i ty tests  are  l i s ted  in  I EC 61 000-4-1 .  They are  conducted  i n  the  
nom inal  cond i ti ons  of environment i n  the  laboratory,  that  i s  as  fol l ows:  

•  temperature  range  1 5  °C  to  35  °C;  

•  re lati ve  hum id i ty 25  %  to  78  % ,  atmospheric pressure  860  hPa to  1  060  hPa.  

The  equ ipment i s  connected  in  i ts  normal  operating  cond i ti ons  and  mounted  in  accordance 
wi th  preparation  2 .  

6.4.5.1 .2  Performance  cri teria  

Execu tion  of the  immun i ty tests  shal l  not destroy or i n fl ict permanent damage to  the  
equ ipment,  nor l ead  to  subsequent deterioration  of i ts  performance.  

To  val idate  the  immun i ty tests,  the  fo l l owing  two  cri teria  are  appl ied .  

Cri terion  A:   The  equ ipment behaves  normal l y wi th in  the  l im i ts  of i ts  specia l  speci fications.  

Cri terion  B :   Temporary degradation  or i nabi l i ty to  function ,  or se l f-recoverable  behaviour;  
except for the  equ ipment control  i npu ts/ou tpu ts,  where  no  loss  of performance  
i s  a l l owed .  I n  the  period  during  wh ich  these  d isturbances  are  appl ied ,  the  
equ ipment control  data  can  be  i gnored ,  bu t i n  no  case  changed  or rendered  
false,  whether they are  memorized  or not.  No  mod i fication  to  the  acti ve  
operati ng  mode or data  s tored  is  a l l owed .  

The  equ ipment tested  shal l  never become dangerous  or lose  i ts  safety functions  as  a  resu l t of 
the  tests  defined  in  th is  speci fication .  

6.4.5.1 .3  Verification  of performance  

Performance  tests  are  made  under the  fol l owing  cond i ti ons:  

•  under any random  cond i tions  wi th in  the  operati ng  environment range  speci fied  for the  
equ ipment and  at  i ts  nom inal  suppl y vol tage;  

•  i n  a l l  operati ng  modes;  

•  wi th  the  m in imum  auxi l i ary equ ipment necessary.  

The  operati ng  mode l ead ing  to  the  greatest susceptib i l i ty i s  sough t.  
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6.4.5.2  Frequency-related  d isturbances  

6.4.5.2 .1  Immunity to  fluctuating  power supply vol tages  

This  test i s  performed  i n  accordance  wi th  I EC 61 000-4-1 .  

Severi ty:  

•  power-suppl y vol tage  variations  in  the  range  230/400  V – 1 0  %,  +  1 5  %,  50  Hz.  

Resu l t  sough t:  

The equ ipment shal l  wi thstand  fl uctuations  i n  i ts  power supply vol tage  for at l east 4  h ,  i n  
accordance  wi th  performance  cri terion  A.  

6.4.5.2 .2  Frequency variations  

Severi ty:  

•  normal  frequency variation  range:  (fn  ±  2  %)  i . e .  51 , 0  Hz to  49, 0  Hz or 61 , 2  Hz to  58,8  Hz;  

•  extended  frequency variation  range:  (fn  
4
6

+
−

 %)  i . e.  52  Hz to  47  Hz or 62 ,4  Hz to  56, 4  Hz.  

The  frequency range  wi l l  be  chosen  as  appropriate  for the  equ ipment to  be  tested .  

Resu l t  sough t:  

The equ ipment shal l  be  capable  of wi thstand ing  power-suppl y frequency variations  in  
accordance  wi th  performance  cri terion  A.  

6.4.5.2 .3  Vol tage  imbalances  

This  test appl i es  to  three-phase equ ipment on l y.  

Severi ty:  

•  vol tage  imbalances  of l ess  than ,  or equal  to,  2  %  ( i nverse  componen t/d i rect  component).  

Resu l t  sough t:  

The equ ipment shal l  wi thstand  vol tage  imbalances  i n  accordance  wi th  performance 
cri terion  A.  

6.4.5.2 .4  Immunity to  supply vol tage harmonics  

Severi ty:  

•  vo l tage  harmon ics  i n  the  50  Hz to  2  kHz frequency range;  

•  ampl i tude  equal  to  the  compatib i l i ty l evel  ind icated  in  I EC  61 000-2-2,  corrected  by an  
immun i ty factor of 1 , 7.  

Resu l t  sough t:  

The equ ipment shal l  wi thstand  vol tage  harmon ics  i n  accordance  wi th  performance  cri terion  A.  

6.4.5.3  Immunity to  undervoltages,  transien t cut-offs  and  vol tage  variations  

The test i s  performed  in  accordance  wi th  I EC 61 000-4-1 1 .  
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The  equ ipment shal l  wi thstand :  

•  an  undervol tage  of 60  %  of Unom  l asti ng  500  ms,  i n  accordance  wi th  performance  

cri terion  B;  

•  trans ien t cu t-offs  of 1 00  %  of Unom  l asti ng  less  than ,  or equal  to,  20  ms  in  accordance wi th  

performance cri terion  A;  

•  trans ien t cu t-offs  of 1 00  %  of Unom  l asti ng  less  than ,  or equal  to,  500  ms i n  accordance  
wi th  performance cri terion  B ;  

•  vo l tage  variations  of 40  %  of Unom .  

For each  of the  above cases,  20  consecu tive  tests  are  performed ,  at  least 1  m in  apart.  

6.4.5.4  Immunity to  fast-burst  transients  

The  fast-burst transien t test  i s  performed  i n  accordance wi th  I EC  61 000-4-4.  

Accord ing  to  performance cri terion  B ,  the  equ ipment shal l  wi thstand  the  fol l owing  fast 
trans ien t s i gnals:  

•  2  kV and  5  kHz by d i rect  coupl ing  wi th  the  equ ipment power suppl y cables;   

•  1  kV and  5  kHz by capaci ti ve  coupl i ng  wi th  the  con trol  and  command  cables.  

The  tests  are  conducted  i n  the  common  mode.  

6.4.5.5  Shock waves  

The  shock wave  tests  is  performed  i n  accordance  wi th  I EC  61 000-4-5.  

Accord ing  to  performance cri terion  B ,  the  equ ipment shal l  be  capable  of wi thstand ing  the  
fol l owing  shock waves:  

•  4  kV in  the  common  mode and  2  kV i n  the  d i fferen tia l  mode on  the  equ ipment power 
suppl y cables;   

•  2  kV i n  the  common  mode on  the  control  and  command  cables.  

The  shock generator impedance  i s  chosen  as  fo l lows:  

•  2  Ω  i n  the  d i fferentia l  mode  and  1 2  Ω  i n  the  common  mode on  the  power suppl y,  

•  42  Ω  on  the  other cables.  

6.4.5.6  Immunity to  electromagnetic  rad iation  

The e lectromagnetic  rad iation  test i s  performed  in  accordance wi th  I EC  61 000-4-3.  

Accord ing  to  performance cri terion  A,  the  equ ipment shal l  wi thstand  the  fo l lowing  e l ectro-
magnetic rad iation  flux:  

•  1 0  V/m  generated  at a  d i stance  of 1  m  i n  the  27  MHz to  1  000  MHz frequency band .  

6.4.5.7  Immunity to  electrostatic d ischarges  

The e lectrostatic  d ischarge  test i s  performed  i n  accordance wi th  I EC 61 000-4-2.  

Accord ing  to  performance cri terion  A,  the  equ ipment shal l  wi thstand  the  fo l lowing  e lectrostatic 
d ischarges:  

•  6  kV i n  contact or,  shou ld  th is  not prove  poss ib le,  8  kV i n  a i r.  
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6.4.5.8  Release  of low-frequency i n terference by conduction  

The l im i ts  for harmon ic curren ts  generated  by the  equ ipmen t in  i ts  power suppl y network are  
g iven  i n  I EC  61 000-3-2  and  I EC 61 000-3-5.  

6.4.5.9  Release  of h igh-frequency d isturbance  by conduction  (1 0  kHz to  30  MHz)  

To comply wi th  I EC 61 000-6-3,  the  ampl i tudes  of the  i n terference s ignals  em i tted  on  the  
equ ipment power suppl y l ine  shal l  not exceed  the  fol l owing  levels.  

The  ampl i tudes  of i n terference  generated  by the  equ ipment tested  in  the  power suppl y 
networks  shal l  not  exceed  the  fol lowing :  

•  from  0, 1 5  MHz to  0 , 5  MHz:  66  dB(mV)  i n  quas i -peak va lue  (56  dB(mV)  i n  mean  value) ,  
decreasing  l i nearl y wi th  the  logari thm  of the  frequency;  

•  from  0, 5  MHz to  5  MHz:   56  dB(mV)  in  quasi -peak va lue  (46  dB(mV)  i n  mean  va lue) ;  

•  from  5  MHz to  30  MHz:   60  dB(mV)  in  quas i -peak value  (50  dB(mV)  i n  mean  value) .  

6.4.5.1 0  Release  of electric  field  (30  MHz to  1  000  MHz)  

The ampl i tude  of the  e lectric fie l d  measured  at  a  d istance  of 1 0  m  from  the  equ ipment shal l  
not exceed  the  fo l lowing  l evels :  

•  30  dB  (µV/m)  i n  quas i -peak value  for the  30  MHz to  230  MHz range;  

•  37  dB  (µV/m)  i n  quasi -peak va lue  for the  230  MHz to  1  000  MHz range.  

7 M inimum qual i ty assurance provisions  for project implementation  

7. 1  Purpose  

This  clause  provides  general  qua l i ty assurance principles  to  be  implemented  to  decentra l i zed  
ru ral  e lectri fication  systems.  Th is  i s  not replacing  or competing  wi th  other qual i ty system  
organ ization  bu t i n tends  to  recal l  some basic actions  to  be  managed  during  the  project and  
system  l i fe .  

7.2  Qual i ty assurance targets  

The l i fe  cycle  of a  stand-a lone  power production  system  (sing le-  or mu l tip le-user type)  
i n tended  for suppl ying  power to  an  i so lated  s i te,  i ncludes  at  l east fi ve  major phases  as  
fol lows:  

•  anal ys is  of the  requ i rements  and  s izing ;  

•  eng ineering  and  design  of the  p lan t;  

•  construction  and  commission ing  of the  plant;  

•  main tenance of the  p lan t,  and  

•  recycl i ng  and  d isposal /sal vage  of components  on  l i fe-cycle  completion  (for example,  
batteries).  

A qual i ty assurance  approach  a l l ows  control  of the  qual i ty of the  des ign ,  construction  and  
operation  of a  s tand-a lone  power p lan t by systematical l y implementing  such  actions  as  
requ ired  for prevention ,  veri fication ,  va l idation  and  traceabi l i ty (wri tten  documents ,  fo l l ow-up 
sheets,  etc. )  and  the  provis ion  of evidence of the  said  actions  to  project developers,  project 
implementers  and  users.  

For REN-based ,  stand -alone  production  systems,  qual i ty assurance  i s  implemented  by the  
participants  defined  i n  C lause  6  of th is  techn ica l  speci fication  wh ich  detai l s  the  roles  of each  
of them.  
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A qual i ty assurance approach  a l lows  these  participan ts  to  provide  evidence of the  steps  made  
to  ensure  the  qual i ty of the  requ ired  services  they suppl y to  thei r partners .  

For example,  a  qua l i ty assurance  approach  a l lows  the  project developer responsib le  for the  
qual i ty of the  work performed,  to  re inforce  h is  posi tion  by i nvolving  the  various  successfu l  
proj ect  implementers  or subcontractors  of work contracts .  

7.3  Qual i ty assurance basic principles  

A qual i ty assurance approach  is  a  sequence of schedu led  actions  re lated  to  construction  and  
veri fication  of the  qual i ty.  A wel l - i denti fied  participan t implements  each  action .  Th is  sequence  
of actions  is  des ignated  as  a  qual i ty p lan .  

A qual i ty assurance approach  cons ists  of the  fo l lowing  major phases:  

•  anal ys is  of users ’  requ irements;  

•  des ign  and  construction  fol l ow-up;  

•  system  un i ts  acceptance  and  commission ing ;  

•  organ ization  of p lan t main tenance  fo l l ow-up;  

•  i n formation  feedback as  a  basis  for l essons  l earned .  

The  participan ts  i n  charge  of implementing  the  qual i ty p lan  can  d i ffer accord ing  to  the  
d i fferent proj ect phases.  However,  the  documents  substan tiating  the  qual i ty assurance actions  
execu ted  du ring  one  of the  phases  shal l  be  communicated  to  the  participan t i n  charge  of the  
qual i ty p lan  for the  next phase.  

For example,  concern ing  the  construction  of a  system,  the  proj ect developer shal l ,  vi a  the  
proj ect implementer,  forward  the  construction  qual i ty assurance data  report to  the  system  
operator who  is  i n  charge  of the  main tenance  qual i ty p lan  for th is  system .   

The  various  project design ,  construction  and  maintenance phases  shal l  be  conducted  
pursuant to  the  clauses  defined  i n  the  qual i ty p lan .  Practices  implemented  to  ensure  operating  
performance  shal l  comply wi th  the  con ten t of the  qual i ty p lan .  

The  val idation  phase  of system  commission ing  shal l  ensure  that the  p lan  compl ies  wi th  the  
expectations  of the  i n terested  parties.  

A qual i ty assurance data  report i s  des igned  to  ensure  the  traceabi l i ty of the  qual i ty assurance  
actions  performed;  mon i toring ,  inspection ,  and  veri fication .  

Th is  data  report contains  a l l  the  e lements  evidencing  the  execution  of the  qual i ty actions  
defined  i n  the  qual i ty p lan  for each  of the  design ,  construction  and  main tenance  phases  
appl icable  to  each  p lan t.  

To  summarize,  the  fol l owing  components  of the  qual i ty assurance p lan  shal l  be  accounted  for:  

•  veri fication  that  the  documentation  is  complete,  readable  and  traceable;  

•  speci fication  ( i n  wri tten  form)  of those  actions  to  be  performed;  

•  checking  of the  performance  of the  speci fi ed  actions;   

•  tracing  of proj ect  and  qual i ty assurance e lements ;  

•  record  and  track responses.  
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7.4  Qual i ty assurance phases  and  participants  

7.4. 1  Implementing  a  qual i ty assurance  procedure  

Depend ing  on  the  importance  of the  operation  to  be  performed ,  the  project  developer decides  
whether or not there  i s  a  requ i rement for l aunch ing  a  qual i ty assu rance procedure.  I f there  is ,  
the  project developer decides  the  level  of qual i ty assurance to  be  assigned  as  a  function  of 
the  type  of un i t  concerned .  

The  proj ect  developer wi l l  ask the  project implementer designated  for prel im inary s i zing  or for 
s izi ng ,  des ign  and  construction  of th is  p lan t un i t  to  propose a  qual i ty p lan .  

L ikewise,  the  project  developer wi l l  requ i re  from  the  operator a  qual i ty p lan  for the  systems 
maintenance and  operation .  I f the  operator i s  known  at  the  time of the  des ign  phase,  the  
project  developer may ask the  proj ect implementer to  aggregate  the  two p lans.  

The  project developer shal l  be  responsib le  for the  QA system  and  shal l  warrant that the  fi na l  
qual i ty of the  system  is  as  speci fi ed .  

For th is  reason ,  the  project developer val i dates  the  qual i ty p lan  and  may assign  th is  
responsibi l i ty to  a  competent  au thori ty.  

The  project implementer and  operator remain  responsible  for implementing  th is  qual i ty p lan  
for the  parts  wi th  wh ich  they are  concerned .  

7.4.2  Certi fication  of components  

I f certi fi ed  components  are  requ ired  by the  project developer,  the  re levan t tests  shal l  be  
performed  by an  accred i ted  testi ng  organ ization .  

7.4.3  Design  and  construction  qual i ty assurance   

7.4.3.1  Sizing  

The system  s i zing  shal l  be  i ncluded  in  the  qual i ty assurance process.  

7.4.3.2  Design  and  construction  

Clause  4  of th is  document speci fi es  that the  proj ect developer wi l l  en trust the  project 
implementer wi th  the  responsibi l i ty of th is  un i t  qual i ty.  Therefore,  the  proj ect implementer i s  
responsib le  for bu i l d ing  qual i ty i n to  the  eng ineering  design  and  un i t  construction  work.  

As  requested  by the  proj ect developer,  the  project implementer wi l l  propose a  qual i ty p lan  and  
implement i t.  Th is  qual i ty p lan  shou ld  i nclude  a l l  d es ign  and  work phases.  Al l  compan ies  
participati ng  i n  the  un i t  construction  shou ld  adhere  to ,  and  implement,  any qual i ty p lan .  
L ikewise,  the  proj ect implementer shal l  ask equ ipment or component suppl iers  to  fu l fi l  the  
qual i fications  speci fied  i n  the  qual i ty p lan .  

I t  i s  preferable  that suppl iers  implement a  qual i ty p lan  for equ ipment manufacturing  and  
del i very themselves.  Th is  p lan  shou ld  be  forwarded  to  the  project developer.  

For example,  the  proj ect implementer wi l l  ask the  suppl iers  of photovol ta ic modu les  for a  
manufacturing  speci fication  sheet i nd icating  the  class  of qua l i ty for the  suppl ied  modu les  
i nclud ing  re lated  speci fications  and  speci fic s tandards  that the  product meets .   
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7.4.3.3  Acceptance  and  commission ing  of the  works  

On  commission ing ,  the  proj ect implementer i s  i n  charge  of presenting  an  evaluation  of the  
resu l ts  of the  qual i ty assurance approach.  The  resu l ts  shown  wi l l  have  to  demonstrate  that the  
p lan t compl ies  wi th  the  project developer’s  requ irements.  

7.4.4  Maintenance  qual i ty assurance  

The project implementer i s  responsib le  for the  qual i ty assurance  appl ied  to  system  
main tenance.  Th is  person  wi l l  wri te  the  qual i ty p lan  wh i l e  accounting  for that prepared  by the 
proj ect  developer for the  system  des ign .  

I f the  operator i s  not  known  at  the  time of design ,  the  project developer wi l l  propose  a  
main tenance qual i ty p lan  to  be  d iscussed  wi th  the  operator once  the  l atter i s  known .  

7.4.5  Independent verification   

Th is  speci fic  procedure  can  be  adopted  i n  case  of i nsta l lations  requ iri ng  a  speci fical l y strong  
qual i ty assurance  s im i lar to  that appl i ed  to  a  number of profess ional  te lecommun ication  or 
s ignal l i ng  s i tes .  

The  proj ect developer decides  on  th is  procedure,  wh ich  shal l  be  implemented  by a  participan t  
not d i rectl y i nvolved  wi th  the  work and  having  no  i n terest l i nked  to  i ts  operation .  

7.4.6  Processing  fai lures  and  complaints  

Anomal ies  shal l  be  processed  as  soon  as  they are  detected .  F ind ings  of anomal ies  and  
re lated  process ing  methods  wi l l  be  logged  wi th  the  greatest care  in  order to  ensure  the  most  
exhaustive  traceabi l i ty and  render the  ba lance  more  efficient  upon  commission ing .  

7.5  Procedures  

Prior to  preparing  a  qual i ty p lan ,  i t  wi l l  be  advisable  for the  project implementer to:  

•  anal yse  the  cl i en t’s  request and  j oin tl y defi ne  the  characteristics ,  requ i red  levels  of qual i ty 
of service  and  performances  expected  from  th is  p lan t un i t.  The  i den ti fication  of the  “cl i en t”  
shal l  be  perfectl y establ ished :  th is  may be  the  end-user,  a  l ocal  commun i ty,  and /or a  
power d istribu tion  au thori ty;  

•  co l l ect documents  re lated  to  the  fo l l owing :  

– s izing  (or prel im inary s i zi ng)  design ;  

– i nsta l lation  eng ineering  des ign ;  

– equ ipment and  components  procurement (suppl ier’s  qual i ty assurance);  

– performance of the  works;  

•  i denti fy such  i tems l ikely to  evidence  poten tia l  risks  of non-qual i ty a long  the  d i fferen t 
phases  (anal ys is  of the  ri sk)  and  to  propose  means  to  reduce  these  risks;  

•  establ ish  a  methodology for executing  the  design  and  the  work;  

•  define  the  organ ization  of the  operation  (plann ing ,  participants ,  implemented  means,  
suppl iers,  subcon tractors).  

At  th is  stage,  the  project implementer may start  wri ti ng  the  qual i ty p lan .  

7.6  Qual i ty plan  

7.6. 1  General  

The qual i ty p lan  shal l  i nd icate  those  documents  wh ich  were  used  as  references  for i ts  
preparation  ( I SO  standards,  etc. ) .  
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7.6.2  Operation  context 

•  Defin i tion  of the  operation .  

•  I den ti fication  of the  participants  involved  wi th  th is  operation :  

– proj ect  developer;   

– proj ect implementer;  

– suppl iers;  

– cl ien ts  (users  or others) .  

•  Other participan ts  (for example,  i nspection  organ izations) .  

7.6.3  Traceabi l i ty and  arch iving  of qual i ty assurance  actions   

Tables  4  th rough  6  are  examples  of sheets  that cou ld  be  used  for record ing  i n formation  
concern ing  the  fo l lowing :  

•  the  anal ys is  of the  requ i rements  and  defin i ti on  of qua l i ty targets;  

•  the  anal ys is  of ri sks;  

•  the  mod i fication  of the  design ;  

•  the  record  of actions  performed  ( i nclud ing  orig inators  of these  actions)  and  the  resu l t of 
these  actions.  

I t  i s  the  responsib i l i ty of the  qual i ty assurance supervisor to  define  what kind  of document 
shal l  be  produced ,  who i s  i n  charge  of these  documents  and  thei r main tenance,  and  where  
they shal l  be  stored .  Al l  th is  i n formation  shal l  be  avai l ab le  i n  the  qual i ty p lan .  

•  Defin i ti on  of expected  l evels  of qual i ty of service  and  performance.   

Table  4 – Analysis  of the  requ irements  and  defin i tion  of qual i ty targets  

Identi fi cation  of users  I denti fi cation  of the  
requ i rements  

Qual i ty cri teria  and  targets  Dates  

    

    

 

•  Anal ys is  of ri sks.  

Table  5  – Analysis  of risks  

Task/ri sk con text  Risk generating  
factor 

Level  and  pred ictabl e  
consequences  of the  risk 

Preven tative  
action  against the  

ri sk 

Dates  

     

     

 

7.6.4  Organ ization  of the  operation  

Table  6  – Sequence of actions  and  corresponding  resu lts   

Task Contribu tor Lead  time  Resu l t  QA (yes/no)  Qual i ty action  provided  
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7.6.5  Qual i ty assurance implementing  supervisors  

For each  task under th is  operation ,  someone  shal l  be  i den ti fied  as  responsible  for each  
action .   

An  example  i s  shown  i n  Table  7 .  Everyone i nvolved  i n  a  proj ect wi l l  have  to  d raw th is  ki nd  of 
l i st.  

Table  7  – Qual i ty assurance  implementing  supervisors  

 Qual i ty Assurance  implementing  supervisor (responsible)  

Natu re  of action  (Owner)  
Project 

developer 

Project 
implementer 

Operator Contractor 

Decis ion  to  apply QA      

I denti fi cati on  of parti ci pan ts  and  implemented  
means  

    

•  Project  implementer      

•  Con tractors       

•  Suppl i ers       

•  Operator ( )  possibl y     

S i zi ng  design  data  and  associated  
documentation   

    

•  Meteorolog ical  data  accounted  for      

•  Project  implementer’ s  speci fi c  data       

•  Calcu l ation  pri ncipl es       

•  Software  used       

S i zi ng  design  progress  and  resu l t       

Data  requ i red  for p l an t  eng i neeri ng  des ign  and  
associated  documentation   

    

•  Equ ipment  speci fi cations       

•  Design  methods       

•  Software  used       

Anomal ies  and  mod i fi cati ons        

Selecti on  of suppl i ers  and  subcontractors      

•  Se lection  cri teri a       

•  Procured  ou t  products       

•  Subcontracted  requ i red  services       

Schedu l ed  q ual i ty assu rance  actions  
concern ing :  

    

•  S i zi ng  des ign  fol l ow-up       

•  Eng ineeri ng  design  fol l ow-up       

•  Suppl i er’ s  sel ection       

•  Subcontractor’ s  selection       

•  Equ ipment/material s  purchasing       

•  Commiss ion ing  s i tuati on  report        

Schedu l ed  q ual i ty assu rance  actions  re l ated  to  
operati on  and  main tenance  

     

Experience  feed -back actions        
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 Qual i ty Assurance  implementing  supervisor (responsible)  

Natu re  of action  (Owner)  
Project 

developer 

Project 
implementer 

Operator Contractor 

Bu i l d i ng  foundations        

Envi ronmental  impact assessment       

 

8 Protection  of the  envi ronment,  recycl ing  and  decommissioning  

8. 1  Purpose  

The purpose  of th is  cl ause  is  to  propose requ i rements  for recycl ing  and  protection  of the  
envi ronment.  I n  general ,  these  requ i rements  are  expressed  by the  proj ect developer and  
addressed  to  the  suppl iers  of the  equ ipment to  be  implemented  i n  rura l  e l ectri fication  projects.  

These  requ irements  are  l im i ted  to  requesting  a  certa in  amoun t of i n formation  concern ing  the  
recyclabi l i ty and  impact on  the  envi ronment of the  equ ipment used  i n  the  project.  

I n  add i ti on ,  i n  the  i nstal l ation  and  work phases  of proj ect  implementation ,  the  participants  
shal l  restrict to  a  m in imum  al l  changes  to  the  l ocal  envi ronment such  as  the  fe l l i ng  of trees.  
On  completing  the  work s i tes ,  the  participan ts  shal l  restore  the  cond i tion  of the  s i te  and  
remove a l l  waste  produced  by the  work.  

8.2  Protection  of envi ronment 

I f the  proj ect developer decides  to  i n i ti ate  an  environment impact assessment,  th is  action  
shal l  conform  to  I SO  1 4000.  

8.3  Recycl ing  process  and  decommissioning  

8.3. 1  Recycl ing  components  

At the  end  of thei r service  l i fe ,  a l l  the  equ ipment shal l  be  d ismantled  and  properl y d isposed  of 
or recycled .  S ince  precedence is  to  be  g i ven  to  recycl i ng ,  the  equ ipment shou ld  be  des igned  
to  enable  a l l  or part of i ts  consti tuent e lements  to  be  recycled .  Manufacturers  shal l  clearl y 
i denti fy the  ki nd  of materia ls  used  for the  d i fferent components  i n  accordance wi th  the  existi ng  
re levant  standards.  

On  del i very,  the  suppl iers  shal l  provide  a  “recycl ing  p lan ”  i n  thei r techn ical  documentation  
g i ving  the  detai ls  of the  fo l l owing :  

•  various  e lements  of the  equ ipment that cannot  be  recycled  i n  any manner.  The  suppl ier 
shal l  provide  the  fol l owing  i n formation :  

– gu idel i nes  or i nstructions  for the  proper d isposal  of such  i tems;  

– any precautions  to  be  taken  when  destroying  the  e lement;  

– the  main  reasons  for these  precautions;  

•  a  brief description  of the  treatment requ i red  when  the  e lement shal l  be  treated  before  i t  
may be  d isregarded  or destroyed :  

– con tact i n formation  of compan ies,  l ocal  when  they exist,  capable  of carrying  ou t th is  
destruction  and/or treatment;  

•  the  e lements  of the  equ ipment capable  of being  recycled  after transformation  or  
treatments  i nd icating  the  fol l owing  for each  e lement concerned :  

– a  brief description  of the  transformation  or treatment process;  
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– con tact i n formation  of compan ies,  local  where  they exist,  capable  of carrying  ou t th is  
transformation  or treatment;  

•  the  e lements  of the  equ ipment capable  of being  recycled  wi thout  transformation  or 
treatment,  that are  capable  of being  used  immed iate l y after the  equ ipment has  been  
d ismantled ,  or poss ib l y fol lowing  m inor work carried  ou t l ocal l y.   

8.3.2  Decommission ing   

The cost of the  decommission ing  of the  system  shal l  be  taken  i n  account from  the  beg inn ing  
of the  project implementation .  F inancing  for decommission ing  shal l  a lso  be  p lanned  at the 
same time.  The  choice  of components  shal l  be  made i n  order to  faci l i tate  decommission ing  
and  recycl i ng .  The  decommission ing  process  shal l  be  described  i n  the  qual i ty p lan  and  g i ven  
to  the  operator.  
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Annex A 
(informative)  

 
Technical  considerations  on  contractual  l iabi l i ties  

between  project participants  

A.1  Technical  guarantees  

The project implementer remains  responsib le  for the  techn ical  guarantees  wh ich  appl y both  to  
the  system  s izing  pursuan t to  a  functional  general  speci fication  approved  by the  proj ect 
implementer and  the  user,  and  to  the  des ign ,  suppl y,  i nsta l lation ,  main tenance and  product  
support  services  for the  various  equ ipment.  

The  project implementer may a lso  be  responsible  for ensuring  that a l l  the  systems  or 
equ ipment warranties  are  in  p lace.  The  project developer shou ld  ensure  that a  main tenance  
con tract i s  i n  p lace,  whether th is  contract  i s  negotiated  by the  project implementer or the  
operator.  

For each  e lement i n  the  system  and  for the  system  i tsel f,  the  various  sets  of the  I EC  62257  
gu idel i nes  conta in  the  m in imum  recommendations  requ i red  for implementation .  Depend ing  on  
the  types  of appl ications,  i t  may occur that techn ica l  i nstructions  wi l l  be  more  drastic.  

A.2  Sizing  

Responsib le:  project implementer ( i n  coord ination  wi th  the  eng ineering  consu l tan t).  

A process  for s izing  a  system  is  detai l ed  i n  I EC  TS  62257-4.  The  analys is  of the  system  
requ i rements  and  user demand  may be  performed  by an  i nvestigator i nclud ing  a  vis i t  a l lowing  
speci fication  of the  s i te-speci fic constrain ts  as  deemed  necessary by the  project implementer.  

S i zing  can  be  performed  by software  or us ing  state-of-the-art calcu lation  methods,  the  
princip les  of wh ich  shou ld  be  clearl y i denti fi ed .  

A.3  Design  

Responsib le:  project implementer ( i n  coord ination  wi th  the  eng ineering  consu l tan t)  

Provis ions  shal l  be  made  for the  system  des ign  to  meet the  requ irements  of the  
recommendations  i n  force:  I EC,  I SO,  national  standards  or l ocal  recommendations,  and  
compan ies  i n -house  speci fications.  

I n  a l l  cases,  the  proposed  solu tions  shal l  a im  at ach ieving  the  best d iscounted  cost efficiency 
wi th  a l l  the  equ ipment as  necessary to  fu l fi l  the  requ i rements  (generators,  storage,  back-up,  
specia l  adaptations  of receivers  and  promoting  h i gh-efficiency appl i ances).  

Provis ions  shal l  be  made  to  veri fy the  system  performances  and  offer re lated  guaran tees.  

A.4  Procurement i tems  

Components  shal l  comply wi th  the  standards  and  recommendations  i n  force:  I EC,  I SO,  
national  standards  or l ocal  recommendations,  best existi ng  recommended  eng ineering  
practices,  and  i n -house  speci fications  i f they exist.  
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I t  i s  the  responsibi l i ty of the  proj ect implementer to  negotiate  the  best poss ib le  warranty for 
system  and  components.  

The  equ ipment shal l  be  selected  complying  wi th  the  recommendations  contained  i n  the  
various  sets  of I EC  62257  speci fications.  I t  wi l l  be  manufactured  subj ect to  a  qua l i ty 
assurance plan  des igned  and  implemented  for each  manufacturer;  an  objecti ve  expert shal l  
veri fy the  appl ication  of th is  p lan .  Recommendations  for preparing  qual i ty plans  are  provided  
i n  Clause  6  of th is  techn ica l  speci fication .  

A.5  Instal lation  

I nstal l ation  work shal l  be  conducted  pursuant to  best avai l able  practices  i n  accordance wi th  
the  proj ect implementer’ s  and  various  component manufacturers ’  i nstructions  i n  order to  
guaran tee  satisfactory system  operation  and  durabi l i ty.  As  requ ired ,  these  recommendations  
wi l l  i ncl ude  such  actions  performed  by veri fication  organ izations,  pursuant to  l ocal  regu lations,  
environment cons iderations,  or as  requested  by the  project implementer.  

The  safety of persons  and  assets  shal l  be  ensured  during  and  after the  execu tion  of the  work.  
The  instal l ation  shal l  comply wi th  the  i nstructions  g iven  i n  I EC TS  62257-5,  and  a l l  operations  
shal l  be  performed  complying  wi th  the  heal th  and  safety ru les  i n  force  i n  the  country 
concerned .   

A.6  System commissioning  

I t  i s  importan t that a l l  systems,  from  -scale  home  systems  to  more  complex vi l lage  systems,  
go  through  a  system  commission ing  process  fol l owing  thei r i nsta l lation .  The  process  of 
commission ing  checks,  g i ven  a  standard  set of tests,  that the  system  is  insta l l ed  correctl y and  
is  operational .  Th is  commission ing  process  shou ld  be  carefu l l y described  on  a  standard ized  
commission ing  form  that requ i res  check boxes  or spaces  for speci fic en try.  The  
commission ing  form  not on l y ass ists  the  techn ician  wi th  checking  the  system  instal lation  bu t 
a lso  acts  as  a  source  of documentation  covering  speci fic detai l s  of system  i nstal l ation .   

A.7  Operator or technician  train ing  

I t  i s  cri tical  that some techn ical  tra in ing  be  provided  for i nd ividuals  or organ izations  that wi l l  
have  d i rect responsibi l i ty for the  i nstal lation ,  operation ,  and  main tenance of the  system(s).  
The  l evel  of tra in ing  requ ired  wou ld  depend  on  the  type,  s i ze  and  complexi ty of the  system  
and  the  l evel  of work the  i nd ividuals  wi l l  be  expected  to  perform .  System  operators  are  
expected  to  l i ve  i n  close  proxim i ty to  the  system  and  shal l  be  capable  of turn ing  the  system  off 
and  on ,  provid ing  l ow- level  system  main tenance,  respond ing  to  emergencies  and  being  ab le  
to  trouble-shoot bas ic system  and  component i n tegration  problems.  Techn icians  shou ld  be  
capable  of completi ng  system  instal l ation  wi th in  the  speci fications  of the  technology,  
i n termed iate  system  maintenance,  componen t replacement and ,  i n  some cases,  componen t 
trouble-shooting  and  repair.  The  techn ician  shou ld  have  the  techn ica l  ski l l s ,  tools  and  spare  
parts  to  vis i t  a  s i te  and  l eave  wi th  the  system  operati ng ,  th rough  repair of un i ts  or on-s i te  
component replacement.  I f a  techn ician  is  requ i red  to  make trips  frequentl y to  the  s i te  to  
perform  a  s i ng le  repair,  the  system  is  l i kel y to  be  econom ical l y unviable.  

I t  i s  a lso  cri tical  that a l l  operators  and  techn icians  be  properl y tra ined  i n  a l l  appropriate  safety 
measures,  wh ich  i nclude  e lectrical  safety and  possibl y working  at dangerous  he igh ts.  There  
are  many i n ternational  certi fication  programmes  for techn icians  wh ich  organ izations  may fi nd  
of va lue.  Al l  tra in ing  shou ld  be  conducted  wi th  su fficien t documentation  and  manuals  to  a l l ow 
each  participant to  retain  someth ing  for reference at a  l ater date  as  s trict memorization  wi l l  be  
i nsufficien t.  Train ing  shal l  a lso  be  a  conti nuous  event  due  to  personnel  tu rnover,  
advancement and  technology change.  Depend ing  on  the  programme si ze,  the  number of 
fie l ded  un i ts ,  techn ician  and  operator tra in ing  shou ld  be  conducted  on  a  regu larl y defi ned  
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schedu le.  Techn ical l y competent techn icians  are  a  requ irement for any successfu l  technology 
implementation .  

A.8  User train ing  syl labus  

Under the  project developer’s  responsibi l i ty,  the  proj ect implementer commits  h imsel f to  
i nsuring  that the  user i s  provided  wi th  su i table  tra in ing  i n  order to  u se  the  i nsta l lation  safel y 
and  efficien tl y (see  notabl y I EC  TS  62257-5).  

Train ing  shal l  emphasize  the  importance  of the  selection  of appl i ances.  

Th is  i n formation  wi l l  be  fu l l y documented .   

A.9  Contractual  warranty 

Wherever possib le,  the  components  and  systems  shal l  be  contractual l y guaran teed  as  
provided  for by the  suppl ier/i nstal ler/manufacturer’s  product support service.  

Th is  warranty can  be  obtained  for various  l evels  of services:  

a)  s imple  warran ty for "parts";  

b)  "parts  and  labour"  warran ty;  

c)  extended  service  warranty for "parts ,  l abour and  lead  time for servicing";  

d )  transport of i tems  under warranty.  

A.1 0  Maintenance contract 

I n  add i tion  to  th is  guarantee  provided ,  the  operator shal l  provide  a  main tenance p lan  to  be  
implemented  by the  main tenance contractor.  

The  main tenance contractor’s  action  wi l l  be  at such  l ead  time for execu tion  and  cond i tions  as  
speci fied  under the  con tract  s igned  wi th  the  operator.  

Depend ing  on  the  QoS  (qual i ty of service)  des ired  for th is  cl i en t,  main tenance can  be  of the  
preventive  or remed ial  types  or on l y remed ial .  

With  preven tive  main tenance,  provis ions  shal l  be  made for schedu led  vis i ts  i n  order to  
mon i tor the  state  of the  various  componen ts  subjected  to  earl y ageing  (batteries,  cables,  
regu lators,  etc. ) .  The  maintenance  con tractor commits  i tse l f to  period ical l y communicati ng  to  
the  concerned  participan ts,  i n  particu lar to  the  operator and  the  user,  such  major i n formation  
as  may concern  the  operation  of the  i nstal l ation .  

The  system  operator shal l  be  a lerted  abou t any i ncident,  e i ther by the  user’s  cal l ,  or by a  ca l l  
from  a  te le-mon i toring  system  su i tabl y programmed  wi th  i nsta l lation  a larm  states.  The  system  
wi l l  tri gger an  action  by the  maintenance  con tractor or manufacturer’ s  product support  
services  as  necessary.  

Main tenance-related  actions  shal l  be  recorded  i n  the  system  operation  l ogbook.  Th is  l og-  
book shal l  remain  wi th  the  system  to  perm i t even t h istory fol l ow-up.  
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A.1 1  Replacement of components   

The replacement and  recycl ing  of batteries  and  other fixed- l i fe  components  shou ld  be  du l y 
accounted  for,  i f not a l ready provided  for under the  warranty,  for the  des igned  l i fe  of the  
system.  

The  proj ect  developer or the  operator shal l  implement a  fi nancia l  p l an  to  provide  for the  
above.  

A.1 2  Maintenance organization  

Depend ing  on  the  project contexts,  the  maintenance structures  to  be  implemented  wi l l  be  
d i fferent.  Main tenance authori ties  commit themselves  to  proposing  services  l i ke l y to  meet a l l  
main tenance  requ i rements.  Main tenance contract  models  are  provided  in  I EC  TS  62257-6.  

They wi l l  ensure  maintenance services  based  upon  previous l y and  contractual l y defined  l ead  
times  for servicing  and  poss ib l y based  upon  a  te le-mon i toring /con trol  system .  

A number of spare  parts  (modu les,  regu lation  and  control  e lements ,  accessories,  etc. )  wi l l  be  
he ld  i n  stock i nclud ing  a  m in imum  range  of log istic and  substi tu tion  means  (veh icle,  tool i ng ,  
generator set,  work teams,  etc. ) .  

S impl i fi ed  main tenance con tract models  for i nstal l ations  fi tted  wi th  wind  power or photovol ta ic  
generators  are  proposed  i n  I EC TS  62257-6.  

Likewise,  i n  a l l  cases,  an  organ ization  or person  wi l l  take  over the  i nsta l l ation  operation  and  
maintenance as  th is  i s  a  vi ta l  requ irement for the  system ’s  durabi l i ty.  

 

_____________ 
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