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RECOMMENDATIONS FOR RENEWABLE ENERGY  

AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION  –  
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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard 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  questions  concern i ng  standard 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 cations,  
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  Commi 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 a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard 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  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  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 i s 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  exten t  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  responsibl e  for i denti fyi ng  any or a l l  such  paten t  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 ica l  
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  under 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 ica l  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 62257-6,  wh ich  i s  a  techn ical  speci fication ,  has  been  prepared  by I EC techn ical  
committee  82 :  Solar photovol ta ic  energy systems.  

International  Electrotechnical  Commission

 



 – 4  – I EC TS  62257-6:201 5    I EC  201 5  

 
 

 
 
 

 

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i ti on  issued  i n  2005.  I t  consti tu tes  a  
techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

– redefine  the  maximum  AC  vol tage  from  500  V to  1  000  V as  wel l  as  the  maximum  DC 
vol tage  from  750  V to  1  500  V;  and  

– removal  of the  l im i tation  of the  1 00  kVA system  si ze.  Hence  the  removal  of the  word  “smal l ”  
wi th  regard  to  the  ti t l e  and  re lated  references  i n  th is  document.  

Th is  techn ical  speci fication  i s  to  be  used  i n  con junction  wi th  the  I EC  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  

82/951 /DTS  82/1 002A/RVC 

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ica l  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 icati on  wi l l  be  

•  transformed  in to  an  I n ternational  s tandard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  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  involved  i n  rural  e l ectri fication  
proj ects  (such  as  project implementers,  proj ect con tractors,  proj ect supervisors,  i nsta l l ers ,  
etc. )  documents  for the  setting  up  of renewable  energy and  h ybrid  systems  wi th  AC vol tage  
below 1  000  V and  DC vol tage  be low 1  500  V.  

These  documents  are  recommendations:  

•  to  choose  the  ri ght system  for the  ri ght  p l ace;   

•  to  design  the  system ;  

•  to  operate  and  mainta in  the  system .  

These  documents  are  focused  on l y on  ru ral  e l ectri fication  concentrati ng  on ,  bu t  not  speci fic  to,  
developing  countries.  They shou ld  not be  cons idered  as  a l l  i ncl us ive  to  rural  e lectri fication .  
The  documents  try to  promote  the  use  of renewable  energ ies  i n  rural  e lectri fication ;  they do  
not deal  wi th  clean  mechan isms developments  at th is  t ime (CO2  em iss ion ,  carbon  cred i t,  e tc. ) .  
Further developments  in  th is  fi el d  cou ld  be  i n troduced  in  fu ture  steps.  

Th is  consisten t set of documents  is  best cons idered  as  a  whole  wi th  d i fferent parts  
correspond ing  to  i tems  for safety as  wel l  as  sustainabi l i ty of systems a im ing  at  the  l owest  l i fe  
cycle  cost as  possib le.  One  of the  main  obj ecti ves  is  to  provide  the  m in imum  sufficient 
requ i rements,  re levant to  the  fi e l d  of appl ication ,  that i s :  renewable  energy and  hybrid  off-grid  
systems.  

The  purpose  of th is  techn ical  speci fication  i s  to  propose a  methodology to  ach ieve  the  best  
techn ical  and  economic cond i ti ons  for acceptance,  operation ,  main tenance  and  replacement 
of equ ipment and  complete  system  l i fe  cycle.   
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RECOMMENDATIONS FOR RENEWABLE ENERGY  
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION  –  

 
Part 6:  Acceptance,  operation,  maintenance and  replacement 

 
 
 

1  Scope 

This  part  of I EC  62257,  wh ich  is  a  techn ica l  speci fication ,  i n tends  to  describe  the  various  
ru les  to  be  appl ied  for acceptance,  operation ,  main tenance and  replacement (AOMR)  of 
decentra l i zed  rural  e lectri fication  systems  (DRES)  wh ich  are  designed  to  suppl y e lectric 
power for s i tes  wh ich  are  not connected  to  a  l arge  i n terconnected  system ,  or a  national  g ri d ,  
i n  order to  meet bas ic needs.  

The  majori ty of these  s i tes  are:  

•  i solated  dwel l i ngs;  

•  vi l lage  houses;  

•  communi ty services  (publ ic l i gh ting ,  pumping ,  heal th  centers ,  p laces  of worsh ip  or cu l tura l  
acti vi ti es,  adm in istrati ve  bu i l d ings,  etc. ) ;  

•  econom ic activi ti es  (workshops,  m icro- industry,  etc. ) .  

Th is  techn ical  speci fication  proposes  a  methodology to  ach ieve  the  best techn ical  and  
economic cond i ti ons  for acceptance,  operation ,  main tenance  and  replacement of equ ipment 
and  complete  system  l i fe  cycle.   

I t  d oes  not substi tu te  for techn ical  manuals  provided  by manufacturers  for each  equ ipment.  
The  complexi ty of the  system  and  appl ication  wi l l  d ictate  the  l evel  of requ ired  AOMR 
documentation .  

2  Normative reference  

The fo l l owing  documents,  i n  whole  or i n  part,  are  normativel 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 ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 62257  (a l l  parts) ,  Recommendations for renewable  energy and hybrid systems for rural 
electrification 

I EC TS  62257-1 ,  Recommendations for renewable  energy and hybrid systems for rural 
electrification – Part 1 :  General introduction to IEC 62257 series and rural electrification  

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

I EC TS  62257-3,  Recommendations for renewable  energy and hybrid systems for rural 
electrification – Part 3:  Project development and management 

I EC TS  62257-4 ,  Recommendations for renewable  energy and hybrid systems for rural 
electrification – Part 4:  System selection and design   
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I EC TS  62257-7,  Recommendations for renewable  energy and hybrid systems for rural 
electrification – Part 7:  Generators   

I EC  TS  62257-8,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 8: Batteries and converters   

I EC  TS  62257-9  (a l l  parts) ,  Recommendations for renewable energy and hybrid systems for 
rural electrification – Part 9-XX: Integrated systems  

I EC TS  62257-1 2-1 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 12-1 :  Selection of lamps and lighting appliances for off-grid electricity 
systems   

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   
AOMR actions  
acceptance,  operation ,  maintenance  and  replacement actions  
key processes  that are  requ ired  for the  overal l  successfu l  implementation  of an  i so lated  
e lectri fication  system  

3.2   
implementation  contract 
contract between  project developer and  proj ect  implementer usual l y the  resu l t  of a  
competi ti ve  sol l ici tation  for proposals  developed  by the  proj ect developer on  the  bas is  of the  
general  speci fication  

3.3   
electric equ ipment  
i tem  used  for such  puposes  as  generation ,  conversion ,  transm ission ,  d is tribu tion  or u ti l i zation  
of e lectric energy,  such  as  e lectric mach ines,  transformers,  swi tchgear and  con trolgear,  
measuring  i nstruments,  protective  devices,  wi ring  systems,  curren t-using  equ ipment  

[SOURCE:  I EC 60050-826: 2004,  826-1 6-01 ]  

3.4   
REN  
renewable  energy 

energy from  a  source  that i s  not  depleted  when  used  

[SOURCE:  I EC TS  62257-2: 201 5,  3 . 1 ]  

4 General  aspects   

4.1  In troduction  to  AOMR actions  

I solated  e lectri fication  systems  are  des igned  to  suppl y power to  those  ind ividuals,  
communi ties  or l oads  l ocated  i n  remote  areas  not connected  to  national  g rids.  

These  systems  can  be  broken  down  i n to  three  categories :  

•  process  e lectri fication  systems  (for i nstance  for pumping) ;  

•  i nd ividual  e l ectri fication  systems  ( I ES)  (s i ng le  user,  l oad  or appl ication) ;  
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•  co l l ecti ve  e lectri fication  systems  (CES)  (mu l tip le  u ser l oad  or appl ication) .  

I n  order to  satisfy the  various  energy requ i rements  both  i n  terms  of qua l i ty and  quan ti ty,  s ix 
types  of i solated  m icropower systems have  been  i den ti fied  (see  I EC  62257-2).  

AOMR actions  are  i n troduced  i n  Table  1 .  

A bas ic system  acceptance process  description  i s  g i ven  i n  Table  2 .  

Table  1  – AOMR actions  

Acceptance  •  checking  the  process  to  ensure  that  the  system  i nstal l ati on  meets  the  requ i rement set  forth  
i n  the  implementation  con tract  between  the  proj ect  devel oper and  the  proj ect  implementer  

 •  testi ng  the  process  to  ensure  that  the  m icropower system  operates  accord ing  to  the  
functional  part  of the  implemen tation  con tract  

 •  once  the  parti es  have  come  to  agreement,  transfer the  responsibi l i ty of the  system  

Operation  •  manag ing  the  business  of system  operati on  

 •  mon i tori ng  "normal "  system  operati on   

( "normal "  operati on  =  system  suppl i es  the  power complyi ng  wi th  a l l  the  characteri sti cs  of 
the  expected  service,  wi th  the  ori g i na l  desi gned  confi guration )  

 •  manag ing  system  e lectri cal  operati on  =  executi ng  actions  on  e l ectri cal  ci rcu i ts  
(confi guration  changes)  

 •  response  to  abnormal  operati ng  cond i ti ons  =  to  provi de  servi ce  ou ts i de  of the  boundaries  of 
the  implementation  contract  (prolonged  absence  of REN  sou rces)  

 •  response  to  abnormal  system  operati on   

correcti ve  actions  (manual  or au tomatic),  troubleshooti ng  and  repai r system  or system  

components  (d i agnosing  the  cause(s)  for fa i l u re);   fau l t  fi nd i ng  =  to  service  the  p l an t  and  
restore  i ts  operati ng  cond i ti ons  fol l owi ng  an  u npred ictable  fai l u re  

 •  guaran teei ng  safety wh i l e  perform ing  (servici ng )  actions  on  the  pl an t  

 •  perform ing  anal ys i s  and  retrofi t  of the  system  to  account  for new operati ng  cond i ti ons   

Maintenance  •  preventi ve  main tenance:  keepi ng  and  main tain i ng  the  system  to  i ts  «normal»  operati ng  
state  

 •  correcti ve  main tenance:  ad j usti ng ,  fi xi ng  or repl acing  components  after fau l t  recogn i ti on  

 •  conducti ng  peri od ic  tests  and  i nspection  

Replacement •  rep lacing  the  equ i pment on  « normal»  l i fe  cycl e  completion  

 •  rep lacing  the  equ i pment for u pgrad ing  pu rposes  

 •  d i smantl i ng  and  recycl i ng  at  end  of l i fe  cycle  

 

International  Electrotechnical  Commission

 



 IE
C
 T

S
 6
2
2
5
7
-6

:2
0
1
5
 

 IE
C
 2
0
1
5
 

–
 9
 –

 

Table  2  – System  acceptance  process  description  

Acceptance process  Objecti ve  Responsible  
party 

Implementers  Content of a  suggested  data  sheet  

Phase  1  Preparation  To  col l ect  a l l  i n formation  on  
the  system  

Project  
implementer 

Project  
implementer/  
subcontractor 

L i st  of con tractual  d ocuments  to  be  provi ded  

Phase  2  Check of exi sti ng  
documentation ,  contract  
cl auses  

To  check that  a l l  n on  
operati ona l  contractual  
requ i rements  are  met:  

Documentation ,  manuals ,  
spare  parts ,  d rawings,  
procedu res,  warran ty 
con tracts,  etc.  

Project   
developer 

Consu l tan t  
eng i neer  

L i st  of con tractual  d ocuments  to  be  provi ded  

Phase  3  Commiss ion ing  s tep  1 :  
Evaluation  of the  conform i ty of 
the  i nstal l ed  system  wi th  the  
accepted  des ign  

To  check that  the  equ i pment 
compl ies  wi th  the  contractual  
accepted  design  and  that  any 
d i fferences  are  exp lained  

Project   
developer 

Consu l tan t  
eng i neer  

Equ ipment l i s t:  

I n i t i a l  d esign  l i s t/as  bu i l t  l i s t/comments  

 Commiss ion ing  s tep  2 :  
Evaluation  of qual i fi cati on  of 
the  i nstal l ati on  

To  check that  the  system  i s  
ready to  be  operated   

Project  
implementer 

Project  
implementer/  
subcontractor 

Letter 

 Commiss ion ing  s tep  3 :  
Prel im inary tests  

To  test  that  the  system  
components  operate  correctl y  

Project   
developer 

Consu l tan t  
eng i neer  

Component by component,  veri fi cation :  

Proper type  and  reference  accord i ng  to  the  as  bu i l t  l i s t  

Proper i nstal l ati on :  check l i st  of key poi n ts  

Proper operati on :  l i s t  of tests  wi th  targeted  performances  
to  be  obtained  

 Commiss ion ing  s tep  4 :  
Performance  testi ng  

To  check a l l  the  operati ng  
performances  of the  whole  
system   

Project   
developer 

Consu l tan t  
eng i neer  

L i st  of system  tests  wi th  targeted  performances  to  be  
obtai ned  

Phase  4  Agreement  Transfer of responsibi l i ty  Project  
implementer/  
developer/  
operator/  
owner 

 Letter of acceptance  
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4.2  Cond i tions  impacting  AOMR actions  and  gu idel ines  

4.2. 1  Characteristics  of the  project/systems  to  be  managed  

The characteristics  of systems and  the ir i nsta l l ation  environment wi l l  have  an  i n fl uence  on  the  
organ izational  schemes to  perform  AOMR actions.  

Among  these  i n fl uence factors  the  fo l lowing  are  h i gh l i gh ted :   

•  geograph ical  l ayou t:  the  number of systems,  thei r l ocation  and  d ispers ion  wi l l  determ ine  
spare  parts  and  tool  requ irements,  techn ician  and  equ ipment transportation  means,  mean  
time to  repair and  perhaps  the  methodology for col lecting  money;  

•  systems s i ze  and  technology wi l l  have  an  i n fluence on  the  main tenance  program,  the  ski l l  
l evel  of techn ician ,  and  the  fi nal  user’s  i nvolvement;  

•  the  degree  of mu l tip le  system  standard ization  wi l l  impact  the  tra in ing  and  ski l l  l evels  for 
operators  and  main tenance  staff;  

•  the  importance  of speci fi c appl ications  (heal th ,  water pumping ,  te lecommun ications)  can  
be  cons idered  more  cri tical  and  managed  more  carefu l l y.  

4.2.2  Organ ization  of AOMR personnel  and  responsibi l i ti es  

The  fol lowing  d i fferent  parties  to  be  i nvolved  i n  the  rural  energy systems  may be  i nvolved  i n  
the  AOMR acti vi ti es :  

•  owner;  

•  proj ect developer;  

•  eng ineering  consu l tan t;  

•  proj ect implementer;  

•  subcontractor;  

•  operator;   

•  main tenance contractor;   

•  tra in ing  provider;  

•  user.  

The  speci fic roles  of each  party are  described  i n  greater detai l  i n  I EC TS  62257-3.  

AOMR acti vi ti es  are  d ispatched  accord ing  to  the  contractual  responsib i l i t i es  of the  d i fferent 
parties  as  shown  i n  Table  3,  cons idering  that one  person  may have  several  roles.  

Table  3  – AOMR participant involvement  

Nature  of 
parti cipant  

AOMR actions  
Responsibi l i ti es  versus  AOMR concerns  

A O  M  R 

Owner I    I  Long  term  fi nanci a l  and  con tractual  responsib i l i ty for 
the  system .  

Project  d eveloper I  C  C  C  Responsibl e  for defi n i ng  operati ng  ru les ,  main tenance  
pol i cy and  replacement  t ime  schedu le.  

Eng ineering  
consu l tan t  

I  C  C  C  On  the  basis  of a  service  to  be  suppl i ed  and  under the  
pro ject  devel oper’ s  responsibi l i ty,  defi nes  AOMR ru les  
and  l evel s  wh ich  wi l l  a l l ow the  provi s ion  of th i s  service.  

Project  implementer I     May provide  i n formation  relevant to  AOMR to  the  
pro ject  devel oper.  

Subcontractor I   I  I  Speci fi c  to  warranty of equ ipment.  
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Nature  of 
parti cipant  

AOMR actions  
Responsibi l i ti es  versus  AOMR concerns  

A O  M  R 

Operator  I  I  I  Upon  acceptance  of the  work,  g i ves  h i s  consent  and  
declares  the  m icropower p l an t  "accepted  for operation" .  
I s  then  responsib le  for the  appl i cation  of AOMR ru l es  
on  s i te.  

Responsibl e  for ensu ring  the  proper main tenance  of the  
production ,  d i stri bu tion  and  demand  subsystems  
i ncl ud i ng  earth ing  arrangements .  

Mai n tenance  
contractor 

  I   Comm i tted  to  vi s i ti ng  the  system  at  regu lar i n terval s  for 
checking  the  cond i ti on  of those  components  subjected  
to  ag i ng .  

Performs  main tenance  and  recond i ti on i ng  operati ons.  

Comm i tted  to  i n form ing  the  parti cipan ts  and  main l y the  
operator abou t major even ts  regard ing  the  operati on  of 
the  system .   

Trai n i ng  provider  T  T   Provides  re levant knowledge  and  re lated  tra in i ng  
actions  to  enabl e  peopl e  to  perform  thei r a l l ocated  
AOMR actions.   

User  I  I   By applying  i nstructions  provi ded ,  the  user can  suppl y 
feedback to  the  operator and  may perform  s imple  
operati on  and  main tenance  actions  depend i ng  on  the  
system  des ign .  

Reports  any main tenance  i ssues  to  the  operator.  

C  =  conceptual  rol e  

I  =  implementation  ro le  

T  =  train i ng  rol e  

 

As described  in  I EC  TS  62257-2,  a  system  is  structured  i n to  three  subsystems  (production ,  
d istribu tion   and  demand ).   

The  d i fferen t subsystems  may be  owned  by the  same or d i fferent bod ies  or i nd ividuals.  The  
d i fferent  functional  ro les  described  here  are  the  responsib i l i ty of and  may be  performed  by or 
delegated  to  other participan ts  des ignated  by the  owner.   

Al l  the  functional  roles  shal l  be  defined  for a l l  parts  of the  system  and  covered  by contractual  
arrangements .   

Each  participant  category represen ted  i n  Table  3  shal l  be  fu l fi l l ed  a l though  more  than  one  
category may be  fu l fi l l ed  by the  same ind ividual  or g roup.  An  importan t example  of th is  i s  that 
the  user and  the  operator may be  the  same i n  many systems.  

4.2.3  Needed  techn ical  capabi l i ti es  of AOMR participants  

Two kinds  of ski l l  l evels  are  defined :   

•  the  ski l l  l evel  necessary for safety cons iderations ;  

•  the  ski l l  l evel  for management and  techn ical  i ssues.  

I t  may occur that a  number of operating  features  wi l l  be  provided  for us ing  l og ic control .  Th is  
may be  the  case  for mon i toring ,  operating  and  d iagnostic  tasks.  

Table  4  g i ves  the  level  of ski l l  necessary for safety cons iderations.  
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Table  4 – Levels  of ski l l  for safety  

Level  1  Ski l l ed  person  Person  wi th  re l evant  educati on  or experience  to  enable  h im /her to  
perce ive  ri sks  and  to  avoi d  hazards  wh ich  e l ectri cal ,  chem ical  or 
mechan ical  equ ipment may create.  

Level  2  I nstructed  person  Person  adequatel y advised  or supervised  by ski l l ed  persons  to  enable  
h im /her to  perce ive  ri sks  and  to  avoid  hazards  wh ich  e l ectri cal ,  chem ical  
or mechan ical  equ ipment  may create.  

Level  3  Ord i nary Person  who  i s  nei ther a  ski l l ed  person  nor an  i nstructed  person .  

 

Table  5  g i ves  the  level  of ski l l  necessary for management and  techn ical  i ssues.  

Table  5  – Levels  of general  ski l l   

Management i ssues  

Level  0  Person  wi th  re levant education  or experi ence  to  enable  h im /her to  conduct management  
operati ons  (staff management,  customer management,  etc. ).  

Techn ical  i ssues  

Level  0  Eng ineering  Person  wi th  relevant  education  or experi ence  to  enable  h im /her to  
e l aborate  a  main tenance  plan  and  comprehend  the  i n teraction  between  
components .   

Level  1  Ski l l ed  person  Person  wi th  re levant  educati on  or experi ence  to  enable  h im /her to  
conduct or supervise  detai l ed  actions  on  the  system .   

Level  2  I nstructed  person  Person  adequatel y advised  or supervised  by ski l l ed  persons  to  enable  
h im /her to  perform  speci fi c  tasks  of operation  and  main tenance.   

Level  3  Ord i nary Person  who  has  no  ski l l  re l evan t to  system  operati on  and  mai n tenance.  

 

Specific  tasks  or service  i tems  that requ i re  speci fic ski l l s  shou ld  be  i denti fied  as  such  i n  the  
proj ect documentation .  

4.3  Train ing  

The tra in ing  p lan ,  defi ned  under the  responsibi l i ty of the  proj ect  developer,  sha l l  take  i n to  
account the  d i fferent l evels  of ski l l  described  i n  Table  4  and  Table  5.  Some speci fic  
cons iderations  are:  

•  some veri fication  shal l  be  implemented  to  ensure  proper tra in ing  i s  be ing  carried  ou t and  
that  the  personnel  understand  how to  perform  the  requ i red  du ties;  

•  tra in ing  manuals  shal l  be  provided  in  the  appropriate  l anguages  and  quan ti ty to  ensure 
use;  

•  tra in ing  is  a  continuous  process,  people  shal l  be  period ical l y retrained  and  updated  as  
necessary.  

5 Rules  for systems  

5.1  System  identification  and  operational  data record  keeping  

The fol lowing  m in imum  in formation  shal l  be  prom inentl y and  l eg ib l y d isp layed  on  the  indel ib l y 
marked  system  nameplate  that shal l  be  i nstal l ed  on  a  cri tical  component  of the  m icropower 
system:  

•  manufacturer’s  name and /or brand  name;  

•  model  and  seria l  number,  revis ion  number of power system;  

•  i nsta l lation  date.  
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The  accompanying  documentation  shal l  contain  the  manufacturer’s  name,  address  and  
con tact i n formation .  

The  general  speci fication  shal l  speci fy a l l  i n formation  needed  to  properl y define  the  system .  

During  the  commission ing  process ,  th is  i n formation  shal l  be  transferred  to  the  person  or g roup  
i denti fied  by the  owner to  be  responsible  for updating  th is  data  ( i nclud ing  upgrad ing ,  des ign  
changes,  replacement,  h istory of fa i l u re,  h is tory of main tenance,  replacement,  repai rs,  etc. ) .  
Th is  i nd ividual  or g roup i s  l ikel y to  be  the  consu l ti ng  eng ineer or the  operator.  

5.2  Organ izational  i ssues  

5.2. 1  System  l im it defin i tion  of the  AOMR domain  

A clear defin i ti on  of the  physica l  l im i ts  of the  three  parts  of the  system  (production ,  d istribu tion ,  
demand)  in  relation  to  operation ,  main tenance and  replacement actions  shal l  be  d rawn  up.  
The  i den ti fication  of the  re levant  personnel  or organ izations  responsib le  for the  d i fferen t 
subsystems  i s  a lso  requ i red .  Th is  i s  requ ired  for both  organ izational  and  safety reasons.  

5.2.2  Planning  of AOMR actions   

AOMR actions  shal l  be  p lanned  and  conducted  i n  accordance  wi th  a  set  schedu le.  A l i s t  of 
speci fic system  level  tasks  associated  wi th  each  AOMR action  i s  provided  below.  

a)  The  acceptance date  shal l  be  clearl y confi rmed  as  i t  i s  a  starti ng  poin t for the  warranty.  

b)  Operation  activi ti es  shal l  be  managed  in  order to  guaran tee  the  service  contractual l y 
defined .  When  fau l ts  occur,  spare  parts  and  manpower shal l  be  avai lab le  to  conduct 
repai rs .  

c)  Main tenance  activi ties  shal l  be  p lanned  for techn ical  and  economic reasons.  I t  i s  
necessary to  have  an  overview of a l l  the  expected  maintenance actions  to  be  implemented  
for the  l i fe  of the  system  to  guaran tee  i ts  avai l ab i l i ty 

Based  on  i n formation  provided  by the  manufacture  and  consu l ti ng  eng ineer,  a  tab le  as  
i l l ustrated  i n  Table  6  shal l  be  developed  by the  proj ect implementer and  updated  by the  
operator as  needed .   
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Table  6  – Maintenance actions  plann ing  -example  

System  
component  

System  l i fetime  

Period  1  Period  2  …  … .  …  Period  N  

PV fi eld  •  Action   

•  Actor 

•  Cost  

  •  Action   

•  Actor 

•  Cost  

  

Batteries  •  Action   

•  Actor 

•  Cost  

 •  Action   

•  Actor 

•  Cost  

•  Action   

•  Actor 

•  Cost  

 •  Action   

•  Actor 

•  Cost  

Charge  
control l er 

   •  Action   

•  Actor 

•  Cost  

  

Inverter   •  Action   

•  Actor 

•  Cost  

 •  Action   

•  Actor 

•  Cost  

 

Genset  •  Action   

•  Actor 

•  Cost  

•  Action   

•  Actor 

•  Cost  

•  Action   

•  Actor 

•  Cost  

•  Action   

•  Actor 

•  Cost  

•  Action   

•  Actor 

•  Cost  

•  Action   

•  Actor 

•  Cost  

…        

 

d)  Replacement  activi ti es  shal l  be  p lanned  in  a  s im i l ar fash ion .  

For some components  i t  i s  poss ib le  to  determ ine  the  l oss  of performance  and  decide  when  
replacement wi l l  be  needed .  The  project implementer shal l  provide  a  recommendation  for 
each  p iece  of equ ipment or component i n  order to  enable  the  operator to  decide  on  the  
re levant replacement actions.   

5.2.3  Traceabi l i ty of AOMR actions   

I n formation  on  any change or action  wi th in  the  systems  shal l  be  recorded  i n  order to  trace  the  
techn ica l  l i fe  of the  system  and  the  re lationsh ip  wi th  the  user.  Th is  document wi l l  be  requ ired  
to  support any warran tee  cla ims  and  shou ld  be  kept i n  d upl icate.  

5.3  Techn ical  i ssues  

The equ ipment concerned  perta ins  to  e i ther of the  fo l l owing  vol tage  domains  as  ind icated  i n  
Table  7 .  

Table  7  – Vol tage  domains  

Vol tage  domain  
Nominal  vol tage  (U

n
 i n  vol ts)  

Al ternating  current  Smoothed  d i rect cu rren t  

ELV U
n
 ≤  50  V  U

n
 ≤  1 20  V  

LV 50  V <  U
n
 ≤  1  000  V  1 20  V <  U

n
 ≤  1  500  V  

 

Operation  actions  shal l  be  conducted  accord ing  to  the  l ocal  safety regu lations.  I f these  do  not 
exist,  the  fol lowing  ru les  shou ld  be  fol lowed :  

•  a l l  e l ectrica l  work or work where  there  i s  the  potentia l  for e lectrical  shock wi l l  be  
performed  wi th  the  power shu t off;  
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•  d isconnecting  suppl y l eads  from  a  term inal  strip  as  the  sole  procedure  for d isconnecting  
th is  part  of the  system  is  not acceptable;  

•  a l l  the  equ ipment from  wh ich  d isconnecting  device  operation  has  to  be  i nh ib i ted  shal l  be  
provided  wi th  a  pad locking  or l ockou t mechan ism ;  

•  d isconnecting  devices  shal l  be  l ocated  in  a  secure  enclosure  access ib le  by au thorized  
people.  I t  shal l  be  accessib le  i n  a l l  ci rcumstances  wi thout having  to  en ter a  pri vate  
property.   

5.4  Acceptance  i ssues  

The commission ing  procedure  shal l  veri fy the  techn ical  performance of the  system  i n  two  
steps:  

a)  veri fication  of the  performance of each  p iece  of the  system  (equ ipment or component) :  

•  check the  conform i ty of the  design  of the  piece  of equ ipment to  the  implementation  
con tract.  Examples  of commission ing  sheets  are  provided  i n  the  re levant techn ica l  
speci fications  I EC  TS  62257-7,  I EC  TS  62257-8-1 ,  I EC TS   62257-9-XX,  and  I EC  
TS   62257-1 2-1 ;  

•  perform  the  tests  accord ing  to  the  implementation  con tract.  Examples  are  provided  i n  
the  re levant techn ica l  speci fications  IEC TS   62257-7,  I EC TS  62257-8-1  and  I EC  
TS   62257-9-XX;  

b)  veri fication  of the  performance of the  whole  system :  

•  perform  the  system  tests  accord ing  to  the  implementation  con tract.   

5.5  Recommended  practices  for in tervention  

Due to  the  i n terl i nked  nature  of the  many potentia l  d i fferen t energy producing  devices  typica l l y 
found  in  m icropower stations,  i t  i s  importan t to  carefu l l y cons ider i ssues  of component 
isolation  i n  the  i n i ti al  des ign  and  construction  of the  power system .  Due  to  both  the  nature  of 
renewable  energy devices  and  the  degree  of au tomated  system  operation  typical  i n  
m icropower p lan ts,  i t  i s  poss ib le  for devices  to  s tart and /or produce  energy wi thout warn ing .  

A clear and  concise  i solation  plan  shou ld  be  developed  to  ensure  that  each  component of a  
m icro-power plant  can  be  safel y separated  from  the  power system  to  a l l ow main tenance,  
repai r or replacement.  I n  some  cases  i t  may be  more  appropriate  to  shu t down  the  complete  
system  i nstead  of separati ng  i nd ividual  componen ts.  

I t  i s  the  responsib i l i ty of the  project  developer to  see  that th is  i s  completed  and  wi l l  l i ke l y be  
conducted  by the  consu l ti ng  eng ineer or project implementer.  

I t  shou ld  be  noted  that the  presence  of capaci tors  i ncorporated  i n to  any component of the  
m icro-power system  may resu l t  i n  vol tage  even  i f complete l y d isconnected  from  external  
sources.  

5.6  Maintenance  actions  

With in  most m icropower systems main tenance shal l  be  completed  on  each  componen t as  wel l  
as  the  system  as  a  whole.  I n  most cases ,  equ ipment manufacturers  wi l l  provide  main tenance  
gu idel ines  for the ir speci fic component bu t no  general  main tenance  gu ide l i ne  wi l l  be  provided  
for the  complete  system.   

Examples  of speci fic  non -component main tenance  i tems  include:  

•  cl ean ing  wi re  condu i ts  of an imal  or i nsect nests ;  

•  main tenance of s i te  access,  grounds  and  bu i ld ings;  

•  bu i l d ing  cool ing  system ;  
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•  s i te  and  systems  commun ications;  

•  fue l  del i very and  s torage  systems.  

A system  wide  main tenance  p lan  shou ld  be  developed  to  ensure  that  timel y main tenance  i s  
completed  for a l l  system  e lements.  

Main tenance of a l l  three  subsystems (production ,  d istribu tion ,  demand)  shal l  be  coord inated  
to  ensure  proper system  operation .  

Two  types  of main tenance are  general l y requ i red :  

•  Preventive  maintenance:  main tenance  that  i s  completed  on  a  schedu led  bas is  and  i s  
conducted  to  ensure  that the  p iece  of equ ipment or system  con tinues  to  operate  
effecti vel y.  Examples  of preventati ve  main tenance wou ld  i nclude  chang ing  the  oi l  i n  d iesel  
generators  at a  speci fic frequency or checking  the  torque  of the  bol ts  on  a  wind  turb ine  
tower annual l y.  Th is  type  of main tenance i s  conducted  to  ensure  the  expected  l i fe  of the  
system  components.   

•  Corrective  maintenance:  main tenance  completed  to  repai r or fix  a  problem  that was  
i denti fied  as  part of regu lar service  or preventive  main tenance  bu t that wou ld  occur as  
part  of normal  operation  prior to  an  actual  fa i lu re.  An  example  of corrective  main tenance 
is  the  replacement of a  bearing  i n  a  p iece  of rotati ng  equ ipment or a  fa i l i ng  cool ing  fan  i n  
a  power converter.  Corrective  maintenance  is  des igned  to  repair a  known  problem  before  
i t  i s  a l lowed  to  propagate  i n to  many or l arger problems.  

5.7  Replacement factors  

I n  most cases,  replacement actions  wi l l  be  requ i red  for i nd ividual  power p lan t components  as  
compared  to  the  complete  system .  I n  th is  case,  a  speci fic  component wi l l  be  replaced ,  
poten tia l l y wi th  a  d i fferen t bu t compatib le  componen t i f requ ired  to  main tain  system  
performance requ i rements,  bu t  the  remainder of the  system  wi l l  be  l eft unchanged .  Al though  
general l y not  the  case,  occasional l y the  complete  m icropower system  may need  to  undergo  
replacement.  A number of cases  are  i denti fi ed  as  fol lows:  

a)  End  of the  usefu l  l i fe  of the  majori ty of the  system:  i f most of the  system  components  have  
reached  the  end  of their usefu l  l i fe  i t  may be  more  cost effecti ve  to  replace  the  complete  
power system  compared  to  replacing  each  ind ividual  component.  

b)  Qual i ty of the  suppl y i s  no  longer su ffici ent:  changes  i n  the  communi ty requ i re  a  h igher 
qual i ty of suppl y than  cou ld  be  provided  by the  previous  system .   

c)  Load  has  grown :  the  l oad  i n  the  communi ty has  grown  to  the  extent that the  system  is  no  
l onger capable  of provid ing  sufficien t power.  I n  th i s  i nstance  i t  may be  more  cost effecti ve  
to  replace  the  whole  power system .  The  o l d  power system  may then  be  moved  to  another 
communi ty wi th  l ower power needs.  

d )  Step  change i n  technology:  a  s tep  change  i n  technology may warrant the  replacement of 
the  complete  system  wi th  a  technology that provides  h i gher qual i ty of service  at  a  l ower 
cost.  

e)  Change  i n  p lan t l ocation :  i f the  p lant  l ocation  shal l  be  changed  for any reason .  

5.8  Analysis  of the  conformity of the  del ivered  service  to  the  contractual  
commitments  

I t  i s  necessary to  implement a  means  to  assess  the  adherence  of the  systems  to  fu l fi l  the  
con tractual  commitments  as  defined  for the  proj ect.  Al though  th is  may be  d i fficu l t,  some level  
of performance  cri teria  shou ld  be  establ ished .  

Contractual  commitments  between  the  con tractor and  the  owner (as  defined  in  I EC TS  62257-
3)  are  a  function  of the  d i fferen t types  of systems  (as  defined  i n  I EC  TS  62257-2) .  
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Adhering  to  the  commitments  means  that provis ions  shal l  be  made  to  prepare  a  ba lance  data  
report of the  de l i vered  service  (e . g .  i n  terms  of energy,  operating  days,  pumped  volume of 
water,  e tc. )  wi th in  the  commitment reference  period .  

Th is  i s  carried  ou t  wi th  AOMR actions  as  a  function  of the  system  type  as  i l l ustrated   
i n  Table  8 .  

Table  8  – Verification  of the  adherence to  commitments  

Actions  System  types  

 T1  T2  T3  T4  T5  T6  

Check that  appl i ance  speci fi cations  are  i d enti cal  to  those  for i n i ti a l l y 
i nsta l l ed  appl i ances  

x x x x x x 

Check that  the  del i vered  service  at  l east  equa ls  the  service  defi ned  under 
the  contract  

x      

Compare  measured  energ ies  (production  and  consumption )  for the  
con tractual l y defi ned  period  (for th i s  compari son ,  user-consumed  a. c.  and  
d . c.  energ ies  sha l l  be  metered )  

 x  x  x x x 

Compare  the  fraction  produced  by the  generator set  against  the  fracti on  
produced  by REN  i f the  con tract  requ i res  a  parti a l  contribu tion  of the  genset  

  x  x    

For col l ecti ve  systems:  check con tract  managers/meters  functi on  (power 
l im i ters,  energy l im i ter,  etc. )   

 x  x  x x x 

 

6 Rules  for electric equ ipment  

6.1  General  aspects  

Acceptance,  operation ,  main tenance  and  replacement ru les  shal l  be  defined  for each  part  of 
the  system,  i n  accordance  wi th  the  con tractual  commitments  re lated  to  the  service  provided  
and  a lso  i n  re lation  to  the  recommendations  of the  equ ipment manufacturers .  

I n  case  of a  l ack of recommendations  by manufacturers  or i ns ta l lers,  some practica l  
gu idel i nes  on  AOMR for d i fferen t equ ipment are  attached  i n  the  re levant  parts  of the  
I EC 62257  series  ( I EC  TS  62257-7,  I EC  TS  62257-8-1 ,  I EC  TS  62257-9-XX,  and  I EC 
TS  62257-1 2-1 ) .  

Other technolog ies  may exist and  may be  appl icable  bu t are  not i ncluded  i n  th is  techn ica l  
speci fication .  

6.2  Specific  aspects  related  to  electric  equ ipment  

6.2. 1  General  

For each  piece  of equ ipment,  some cons iderations  shal l  be  appl i ed  i n  re lation  to  the  
technology.  

The  project implementer wi l l  poin t ou t  ru les  re lati ve  to  

•  the  acceptance  test;  

•  recommended  practices  for i n terven tion ;  

•  main tenance actions;  

•  replacement factors .  
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6.2.2  Acceptance  test  

For each  p iece  of equ ipment some cons iderations  includ ing  safety aspects  re lated  to  the  
technology are  provided  i n  the  re levant part of the  I EC  62257  series  ( I EC  TS  62257-7,  
IEC TS  62257-8-1 ,  I EC TS  62257-9-XX,  and  IEC TS  62257-1 2-1 ) .  

6.2.3  Recommended  practices  for in tervention  

For each  p iece  of equ ipment some cons iderations  includ ing  safety aspects  re lated  to  the  
technology are  provided  i n  the  re levant  part of the  I EC  62257  series  ( I EC  TS  62257-7,  
I EC TS  62257-8-1 ,  I EC TS  62257-9-XX,  and  IEC TS  62257-1 2-1 ) .  

6.2.4  Maintenance  actions  

For each  p iece  of equ ipment some considerations  includ ing  safety aspects  re lated  to  the  
technology are  provided  i n  the  re levant  part of the  I EC  62257  series  ( I EC  TS  62257-7,  
IEC TS  62257-8-1 ,  I EC TS  62257-9-XX,  and  IEC TS  62257-1 2-1 ) .  

6.2.5  Replacement factors  

6.2.5.1  General  

Equ ipment shal l  be  replaced  in  the  fo l l owing  cases:  

a)  i t  i s  damaged  to  such  an  extent  that i ts  safe  operation  is  no  l onger poss ib le ;  or  

b)  i t  i s  defective  and  i t  i s  i rreparable;  or  

c)  i t  i s  no  l onger meeting  the  service  requ irement;  or  

d )  i t  has  been  planned  i n  the  contractual  preventive  maintenance  p lan .  

NOTE  The  proportion  of down-time  l ead ing  to  replacement  wi l l  vary depend ing  on  the  parti cu lar case.  Reference  
val ues  can   be  i ncl uded  i n  the  con tracts  covered  by I EC TS  62257-3.  

Fol lowing  the  decis ion  to  replace  a  component,  a  su i table  replacement shou ld  be  i denti fi ed .  
The  fol l owing  compatib i l i ty cri teria  wi th  the  existi ng  system  shal l  be  cons idered :   

1 )  techn ical  cri teria :  

– ratings  (e. g .  vol tage,  curren t,  frequency,  power) ;  

– con trol  and  communicati on  functions;  

– mechan ical  and  e lectri cal  i n terface  (e. g .  coupl ing ,  sockets ,  pl ugs,  mounting  
arrangements) ;  

2)  econom ic cri teria:  

– cost  versus  l i fetime ( l i fe  cycle  cost  anal ysis) ;  

3)  con tractual  cri teria:   

– con tractual  q ua l i ty of service.  

I f the  operator proposes  the  replacement of a  p iece  of equ ipment,  the  owner shal l  decide  what 
action  is  to  be  taken .  

6.2.5.2  Replacing  equ ipment 

During  the  replacement of equ ipment,  the  fol l owing  poin ts  shou ld  be  cons idered :  

a)  before  replacing  an  i tem  of equ ipment,  i t  i s  essentia l  to  d isconnect i t  from  al l  sources  of 
power.  I n  very smal l  systems,  th is  may l ead  to  the  shu t-down  of the  whole  system  and  
thus  service  techn icians  wi l l  need  to  be  tra ined  in  hand l i ng  a l l  parts  of the  system.  I n  
l arger systems,  service  staff shou ld  be  able  to  i solate  i tems  from  the  remain ing  system  
wi thout  having  to  shut  down  the  whole  system.  The  system  documentation  mentioned  i n  
I EC TS  62257-4  shou ld  be  checked  to  ensure  th is  i s  poss ib le;  
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b)  before  removing  equ ipment,  a  backup of a l l  l ogged  data,  parameter setti ngs,  status  
memories  and  hardware  settings  (e. g .  by j umpers,  swi tches,  poten tiometers,  etc. )  shou ld  
be  carried  ou t.  I f th is  can ’ t  be  done  via  an  e lectrical  i n terface,  i t  shou ld  be  performed  by 
noting  a l l  reachable  data  found  in  d isplay menus  and  by checking  i n ternal  swi tches,  
settable  devices,  etc.  Al l  the  l atest settings  shou ld  be  i den ti fied  and  recorded .  The  
record ing  of configurable  parts  ins ide  the  device  shou ld  on l y be  done  after the  device  has  
been  properl y d isconnected  from  the  system ;  

c)  brand ,  model ,  type  and  seria l  number data  from  the  orig inal  and  replacement equ ipment 
shal l  be  i den ti fi ed  and  recorded ;  

d )  after any new device  i s  i nsta l led ,  the  hardware  configuration  ( i f provided)  shal l  be  carried  
ou t i n  accordance wi th  the  records  as  previousl y made.  For devices  control led  by software,  
the  software  configuration  ( i f provided)  shal l  be  i nsta l l ed  as  previous l y recorded .  Qu i te  
often  devices  wi l l  have  to  be  partl y connected  to  the  system  for th i s  purpose.  The  
i nstructions  g i ven  i n  the  manufacturer’s  techn ica l  documentation  shou ld  be  fol lowed .  
I f equ ipment i s  not  i denti ca l ,  i t  i s  the  responsib i l i ty of the  service  techn ician  to  configure  
the  new equ ipment properl y and  record  the  settings ;  

e)  after being  correctl y configured  and  i nsta l led  i n to  the  system,  as  requ i red  i n  the  
manufacturer’s  i nstructions,  an  acceptance procedure,  as  defined  in  the  appropriate  
techn ical  speci fication  ( I EC TS  62257-7,  I EC  TS  62257-8-1  and  I EC TS  62257-9-XX),  
sha l l  be  performed ;  

f)  the  replacement of a  speci fic component  may requ ire  system  l evel  acceptance testi ng  to  
ensure  proper system  operation ;  

g )  environmenta l  i ssues  cri teria  need  to  be  adhered  to  for the  proper d isposal  of removed  
equ ipment (e . g .  proper d i sposal  of su lphuric acid  from  replaced  batteries) .  
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