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RECOMMENDATIONS FOR RENEWABLE ENERGY  

AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION  –  
 

Part 1 :  General  in troduction  to  IEC 62257  series  and  rural  electri fication  
 

FOREWORD 

1 )  Th e  I n te rn ati on al  E l ectrotech n i cal  Com m i ssi on  ( I E C)  i s  a  worl d wi d e  org an i zati on  for stan d a rd i zati on  com pri s i n g  
a l l  n ati on al  e l ectrotech n i ca l  com m i ttees  ( I E C N ati on al  Com m i ttees).  Th e  obj ect  of I E C i s  to  prom ote  
i n tern ati on a l  co-op erati on  on  a l l  q u esti on s  con ce rn i n g  stan d a rd i zati on  i n  th e  e l ectri cal  an d  e l ectron i c fi e l d s.  To  
th i s  en d  an d  i n  a d d i ti on  to  oth er acti vi ti es,  I E C  p u bl i sh es  I n tern ati on al  S tan d a rd s,  Tech n i cal  S peci fi cati on s,  
Tech n i cal  Re ports ,  Pu bl i cl y Avai l abl e  S peci fi cati on s  (PAS )  an d  G u i d es  (h ereafter referre d  to  as  “ I E C  
P u bl i cati on (s )” ) .  Th ei r p re parati on  i s  e n tru ste d  to  tech n i cal  com m i ttees;  an y I E C N ati on al  Com m i ttee  i n teres ted  
i n  th e  su bj ect  d e al t  wi th  m a y p arti ci pate  i n  th i s  p rep aratory work.  I n tern ati on al ,  g ove rn m en tal  an d  n on -
g overn m en tal  org an i zati on s  l i a i s i n g  wi th  th e  I E C a l so  pa rti ci pate  i n  th i s  prep arati on .  I E C col l ab orates  cl osel y 
wi th  th e  I n tern ati on al  O rg an i zati on  for S tan d ard i zati on  ( I S O)  i n  accord a n ce  wi th  con d i t i on s  d ete rm i n ed  b y 
ag reem en t betwe en  th e  two  org an i zati on s.  

2)  Th e  form al  d eci s i on s  or a g reem en ts  of I E C on  tech n i cal  m atters  e xp res s,  as  n ea rl y  as  p ossi bl e,  a n  i n tern ati on al  
con sen su s  of opi n i on  on  th e  re l evan t su bj ects  s i n ce  each  tech n i cal  com m i ttee  h as  re pres en tati on  from  al l  
i n teres ted  I E C N ati on al  Com m i ttees .   

3)  I E C Pu bl i cati on s  h a ve  th e  form  of recom m en d ati on s  for i n tern ati on al  u s e  an d  are  accepted  by  I E C N ati on a l  
Com m i ttees  i n  th at  sen se.  W hi l e  a l l  reas on a bl e  efforts  are  m ad e  to  en su re  th at  th e  tech n i cal  con te n t  of I E C 
P u bl i cati on s  i s  accu rate,  I E C  can n ot b e  h el d  res pon si bl e  for th e  wa y i n  wh i ch  th ey a re  u se d  or for an y 
m i s i n terpretati on  by an y en d  u ser.  

4)  I n  ord er to  p rom ote  i n te rn ati on al  u n i form i ty,  I E C N ati on al  Com m i ttees  u n d ertake  to  ap p l y I E C Pu b l i cati on s  
tran s p aren tl y to  th e  m a xi m u m  exte n t  p os si b l e  i n  th ei r n ati on al  an d  reg i on al  p u bl i cati on s .  An y d i verg e n ce  
between  an y I E C Pu bl i cati on  a n d  th e  corres pon d i n g  n ati on al  or reg i on al  p u bl i cati on  sh al l  b e  cl earl y i n d i cate d  i n  
th e  l atte r.  

5)  I E C i tsel f d oes  n ot  provi d e  an y attestati on  of con form i ty.  I n d epen d en t  certi fi cati on  bod i es  provi d e  con form i ty 
assessm en t  servi ces  a n d ,  i n  s om e  areas ,  access  to  I E C m arks  of con form i ty.  I E C i s  n ot  respon si bl e  for an y 
servi ces  carri ed  ou t  b y i n d ep e n d e n t certi fi cati on  bod i es .  

6)  Al l  u sers  sh ou l d  e n su re  th at  th ey h ave  th e  l ates t  ed i ti on  of th i s  pu bl i cati on .  

7)  N o  l i a bi l i ty s h al l  attach  to  I E C  or i ts  d i rectors,  em pl oyees,  s ervan ts  or ag en ts  i n cl u d i n g  i n d i vi d u al  e xpe rts  an d  
m em bers  of i ts  tech n i cal  com m i ttees  an d  I E C  N ati on al  Com m i ttees  for a n y pe rson al  i n j u ry,  prope rty  d am ag e  or 
oth e r d am ag e  of a n y n atu re  wh atsoever,  wh eth er d i rect  or i n d i rect,  or for costs  ( i n cl u d i n g  l eg al  fees )  an d  
e xp en s es  ari s i n g  ou t  of th e  pu bl i cati on ,  u se  of,  or rel i a n ce  u p on ,  th i s  I E C  P u bl i cati on  or a n y oth er I E C  
P u bl i cati on s .   

8)  Atten ti on  i s  d ra wn  to  th e  N orm ati ve  referen ces  ci ted  i n  th i s  pu b l i cati on .  U se  of th e  refere n ced  p u bl i cati on s  i s  
i n d i sp en s a bl e  for th e  correct  appl i cati on  of th i s  p u bl i cati on .  

9)  Atten ti on  i s  d ra wn  to  th e  pos s i b i l i ty th at  som e of th e  e l em en ts  of th i s  I E C Pu bl i cati on  m ay be  th e  su bj ect  of 
pate n t  ri g h ts.  I E C sh al l  n ot  be  h el d  resp on s i bl e  for i d en ti fyi n g  an y or a l l  s u ch  paten t  ri g h ts.  

Th e m ai n  task of I E C  tech n i cal  com m i ttees  i s  to  prepare  I n tern ati on al  S tan d ard s.  I n  
excepti on al  ci rcu m stan ces,  a  tech n i cal  com m i ttee  m ay propose  th e  pu bl i cati on  of a  tech n i cal  
speci fi cati on  wh en  

•  th e  req u i red  su pport can n ot be  obtai n ed  for th e  pu bl i cati on  of an  I n tern ati on al  Stan d ard ,  
d espi te  repeated  efforts,  or 

•  th e  su bj ect i s  sti l l  u n d er tech n i cal  d evel opm en t or wh ere,  for an y oth er reason ,  th ere  i s  th e  
fu tu re  bu t  n o  i m m ed i ate  poss i b i l i ty of an  ag reem en t on  a n  I n tern ati on al  Stan d ard .  

Tech n i cal  speci fi cati on s  are  su bj ect to  revi ew wi th i n  th ree  years  of pu bl i cati on  to  d eci d e  
wh eth er th e y can  be  tran sform ed  i n to  I n tern ati on al  S tan d ard s.   

I E C 622 57-1 ,  wh i ch  i s  a  tech n i cal  speci fi cati on ,  h as  been  prepared  by I E C tech n i ca l  
com m i ttee  82 :  S ol ar ph otovol ta i c  en erg y s ystem s.  I t  was  d evel oped  i n  cooperati on  wi th  oth er 
I E C tech n i cal  com m i ttees  an d  su bcom m i ttees  d eal i n g  wi th  ren ewabl e  en erg i es  an d  rel ated  
m atters ,  n am el y I EC  tech n i ca l  com m i ttee  21  (S econ d ary ce l l s  an d  batteri es),  su bcom m i ttee  
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21 A (Secon d ary cel l s  an d  batteri es  con tai n i n g  a l kal i n e  or oth er n on - aci d  e l ectrol ytes),  I E C 
tech n i cal  com m i ttee  64  (E l ectri cal  i n sta l l ati on s  an d  protecti on  ag ai n st e l ectri c  sh ock),  I E C 
tech n i cal  com m i ttee  88  (Wi n d  tu rbi n es).  

Th i s  th i rd  ed i ti on  can cel s  an d  repl aces  th e  secon d  ed i ti on  i ssu ed  i n  2 01 3.  I t  con sti tu tes  a  
tech n i cal  revi s i on .  

Th e  m ai n  tech n i cal  ch an g es  wi th  reg ard  to  th e  previ ou s  ed i ti on  are  as  fol l ows:  

– Red efi n e  th e  m axi m u m  AC vol tag e  from  500  Va. c.  to  1  000  Va. c. ,  th e  m axi m u m  DC 
vol tag e  from  750  Vd . c.  to  1  50 0  Vd . c.  an d  rem oval  of th e  l i m i tati on  of 1 00  kVA s ystem  
si ze.  H en ce th e  rem oval  of th e  word  “sm al l ”  i n  th e  ti tl e  an d  rel ated  referen ces  i n  th i s  
tech n i cal  speci fi cati on .  

Th i s  tech n i ca l  speci fi cati on  sh al l  be  u sed  i n  con j u n cti on  wi th  th e  oth er d ocu m en ts  of th e  
I E C 622 57  seri es.  

Th e  text of th i s  tech n i ca l  speci fi cati on  i s  based  on  th e  fol l owi n g  d ocu m en ts:  

E n q u i ry d raft  Rep ort  on  voti n g  

82 /9 42 /DTS  82 /9 79/RVC  

 
Fu l l  i n form ati on  on  th e  voti n g  for th e  approval  of th i s  tech n i ca l  speci fi cati on  can  be  fou n d  i n  
th e  report  on  voti n g  i n d i cated  i n  th e  above  tabl e.  

Th i s  pu bl i cati on  h as  been  d rafted  i n  accord an ce wi th  th e  I SO/I EC  D i recti ves,  Part 2 .  

A l i st  of a l l  parts  i n  th e  I EC  62 2 57  seri es,  pu bl i sh ed  u n d er th e  g en eral  t i t l e  Recommendations 
for renewable energy and hybrid systems for rural electrification ,  can  be  fou n d  on  th e  I EC 

websi te.  

Fu tu re  stan d ard s  i n  th i s  seri es  wi l l  carry th e  n ew g en eral  t i tl e  as  ci ted  above.  Ti tl es  of exi sti n g  
stan d ard s  i n  th i s  seri es  wi l l  be  u pd ated  at  th e  ti m e of th e  n ext ed i ti on .  

Th e  com m i ttee  h as  d eci d ed  th at th e  con ten ts  of th i s  pu bl i cati on  wi l l  rem ai n  u n ch an g ed  u n ti l  
th e  stabi l i ty d ate  i n d i cated  on  th e  I EC websi te  u n d er "h ttp: //webstore. i ec. ch "  i n  th e  d ata  
re l ated  to  th e  speci fi c  pu bl i cati on .  At  th i s  d ate,  th e  pu bl i cati on  wi l l  be  

•  tran sform ed  i n to  an  I n tern ati on al  s tan d ard ,  

•  recon fi rm ed ,  

•  wi th d rawn ,  

•  repl aced  b y a  revi sed  ed i ti on ,  or 

•  am en d ed .  

A b i l i n g u al  vers i on  of th i s  pu bl i cati on  m a y be  i ssu ed  at  a  l ater d ate.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  i nd icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document using  a  
colour prin ter.  
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I N TRODU CTI ON  

Ru ral  e l ectri fi cati on  i s  on e  of th e  pred om i n an t pol i cy acti on s  d esi g n ed  to  i n crease  th e  wel l -
bei n g  of ru ra l  popu l ati on s  tog eth er wi th  access  to  cl ean  water,  i m proved  h eal th care,  
ed u cati on ,  person al  ad van cem en t an d  econ om i c d evel opm en t.  

Several  s trateg i es  can  be  ad opted  to  i m pl em en t ru ral  e l ectri fi cati on .  Ru ral  e l ectri fi cati on  can  
be  com pl eted  th rou g h  con n ecti on  to  a  n ati on al  or reg i on al  e l ectri fi cati on  g ri d .  Th e  I E C  62 2 57  
seri es  appl i es  to  cases  wh ere  th e  g ri d  i s  too  far awa y (too  costl y)  or th e  i n d i vi d u al  d em an d  
cen tres  are  too  sm al l  to  m ake g ri d  access  econ om i c,  wh ere  au ton om ou s  power s ystem s  m ay 
be  u sed  to  su ppl y th ese  servi ces.  

Th i s  seri es  I EC  62 2 57  provi d es  tech n i ca l  speci fi cati on s  to  d i fferen t p l a yers  i n vol ved  i n  ru ral  
e l ectri fi cati on  proj ects  (su ch  as  proj ect d evel opers,  proj ect i m pl em en ters ,  i n sta l l ers ,  etc. )  for 
th e  setti n g  u p  of ren ewa bl e  en erg y an d  h ybri d  s ystem s wi th  AC  vol tag e  be l ow 1  00 0  Vac an d  
DC vol tag e  be l ow 1  500  Vd c.  

Th ese  speci fi cati on s  are  recom m en d ati on s:  

a)  to  ch oose  th e  ri g h t s ystem  for th e  ri g h t  p l ace,   

b)  to  d es i g n  th e  s ystem ,  

c)  to  operate  an d  m ai n tai n  th e  s ystem .  

Th e  speci fi cati on s  focu s  on  ru ral  e l ectri fi cati on  con cen trati n g  on ,  bu t n ot  speci fi c to,  
d evel opi n g  cou n tri es.  Th e y m u st n ot be  con s i d ered  as  a l l  i n cl u s i ve  to  ru ra l  e l ectri fi cati on .  Th at 
m ean s  th at th e y cou l d  be  u sed  for ru ral  e l ectri fi cati on  or e l ectri fi cati on  of rem ote  s i tes  i n  
d evel oped  cou n tri es  a l so.  Th e y try to  prom ote  th e  u se  of ren ewa bl e  en erg i es  i n  ru ral  areas,  
bu t th e y d o  n ot d eal  wi th  cl ean  m ech an i sm s  d evel opm en t at  th i s  t i m e (CO 2  em i ssi on ,  carbon  
cred i t,  etc. )  F u rth er d evel opm en ts  i n  th i s  fi e l d  cou l d  be  i n trod u ced  i n  fu tu re  steps.  

Th i s  con s i sten t set of d ocu m en ts  i s  best con s i d ered  as  a  wh ol e  wi th  d i fferen t parts  
correspon d i n g  to  i tem s for safety,  su stai n abi l i ty of system s an d  at th e  l owest l i fe  cycl e  cost as  
poss i b l e.  O n e  of th e  m ai n  obj ecti ves  i s  to  provi d e  th e  m i n i m u m  su ffi ci en t req u i rem en ts ,  
re l evan t to  th e  fi e l d  of appl i cati on ,  th at  i s :  ren ewabl e  en erg y an d  h ybri d  off-gri d  s ystem s.  
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RECOMMENDATIONS FOR RENEWABLE ENERGY  
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION  –  

 
Part 1 :  General  in troduction  to  IEC 62257  series  and  rural  electri fication  

 
 
 

1  Scope  

Th i s  part of I E C 622 57  fi rst i n trod u ces  a  m eth od ol og y for i m pl em en ti n g  ru ra l  e l ectri fi cati on  
u s i n g  au ton om ou s  h ybri d  ren ewabl e  en erg y s ystem s.  

Secon d l y,  i t  provi d es  a  g u i d e  for faci l i tati n g  th e  read i n g  an d  th e  u se  of th e  I EC  62 2 57  seri es  
for setti n g  u p  d ecen tra l i zed  ru ral  e l ectri fi cati on  i n  d evel opi n g  cou n tri es  or i n  d evel oped  
cou n tri es ,  th e  on l y d i fferen ce  bei n g  th e  l evel  of q u a l i ty of servi ce  an d  th e  n eed ed  q u an ti ty of 
en erg y th at th e  cu stom er can  afford .   

Th e  I E C  6 2 257  seri es  i s  d es i g n ed  as  fo l l ows:  

•  Parts  2  to  6  are  m eth od ol og i cal  su pports  for th e  m an ag em en t an d  i m pl em en tati on  of 
proj ects .  

•  Parts  7  to  1 2  are  tech n i cal  speci fi cati on s  for i n d i vi d u al  or col l ecti ve  s ystem s an d  
associ ated  com pon en ts.  

2  Normative references  

Th e fol l owi n g  d ocu m en ts,  i n  wh ol e  or i n  part,  are  n orm ati ve l y referen ced  i n  th i s  d ocu m en t an d  
are  i n d i spen sabl e  for i ts  appl i cati on .  F or d ated  referen ces,  on l y th e  ed i ti on  ci ted  appl i es .  F or 
u n d ated  referen ces,  th e  l atest ed i ti on  of th e  referen ced  d ocu m en t ( i n cl u d i n g  an y 
am en d m en ts)  appl i es .  

I E C TS  6 22 57-2 : 20 1 5,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 2: From requirements to a  range of electrification systems 

I E C TS  6 22 57-3 : 20 1 5,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 3: Project development and management 

I E C TS  6 22 57-4 : 20 1 5,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 4:  System selection and design  

I E C TS  6 22 57-5: 20 1 5,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 5:  Protection against electrical hazards 

I E C TS  6 22 57-6 : 20 1 5,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 6:  Acceptance,  operation,  maintenance and replacement 

I E C TS  622 57-7 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 7: Generators 

I E C TS  62 257-7-1 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 7-1 : Generators – Photovoltaic arrays 

I E C TS  62 257-7-3,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 7-3:  Generator set – Selection of generator sets for rural electrification 
systems 
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I E C TS  6 2 257-8-1 : 20 07,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 8-1 :  Selection of batteries and battery management systems for stand-
alone electrification systems – Specific case of automotive flooded lead-acid batteries 
available in developing countries 

I E C TS  62 257-9-1 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 9-1 : Micropower systems 

I E C TS  6 2 257-9-2,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 9-2: Microgrids 

I E C TS  62 257-9-3,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 9-3: Integrated system – User interface 

I E C TS  6 2 257-9-4,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 9-4: Integrated system – User installation 

I E C TS  62 257-9-5,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 9-5:  Integrated system – Selection of stand-alone lighting kits for rural 
electrification 

I E C TS  62 257-9-6: 2008,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 9-6: Integrated system – Selection of Photovoltaic Individual 
Electrification Systems (PV-IES)  

I EC TS  62 257-1 2-1 ,  Recommendations for renewable  energy and hybrid systems for rural 
electrification – Part 12-1 : Selection of self-ballasted lamps (CFL)  for rural electrification 
systems and recommendations for household lighting equipment 

3 Terms,  defin i tions  and  abbreviations  

For th e  pu rposes  of th i s  d ocu m en t,  th e  fo l l owi n g  term s,  d efi n i ti on s  an d  abbrevi ati on s  appl y.  
Th e  m ai n  g l ossary u sed  i n  th e  I EC  62 2 57  seri es  i s  g i ven  i n  An n ex A.  

3.1   
Col lective  Electri fication  System    
CES  
m i cropower p l an t an d  m i crog ri d  th at su ppl i es  e l ectri ci ty to  m u l ti p l e  con su m pti on  poi n ts  u s i n g  
a  s i n g l e  or m u l ti p l e  en erg y resou rce  poi n ts  

3.2   
GS  

gen eral  speci fi cati on  

3.3   
hybrid  system  

m u l ti -en erg y sou rces  s ystem  

3.4  
Ind ividual  Electri fication  System    
IES  
m i cropower p l an t  s ystem  th at su ppl i es  e l ectri ci ty to  on e  con su m pti on  poi n t u su al l y wi th  a  
s i n g l e  en erg y resou rce  poi n t  
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3.5   
micropower plant  
power p l an t th at prod u ces  l ess  th an  50  kVA th rou g h  th e  u se  of a  s i n g l e  resou rce  or h ybri d  
system  

3.6   
microgrid  

gri d  th at tran sfers  a  capaci ty l evel  l ess  th an  50  kVA an d  powered  b y a  m i cropower pl an t  

3.7   
RE  

ren ewabl e  en erg y 

4 Methodology for rural  electri fication  using  hybrid  renewable  energy systems  

4.1  Rural  electri fication:  wh ich  solution  to  choose?  

When  d evel opi n g  a  pol i cy of e l ectri fi cati on  for a  g i ven  cou n try or reg i on ,  th ere  i s  a  
req u i rem en t to  en vi s i on  th e  targ et s i tu ati on  i n  th e  m ed i u m  term  (1 0  years)  an d  l on g  term  (20  
to  30  years) .  Th i s  m ean s  th at a  “m aster p l an ”  for e l ectri fyi n g  th e  cou n try or th i s  reg i on  sh ou l d  
preferabl y be  con stru cted  i n  ord er to  d efi n e  th e  l owest l i fe  cycl e  cost so l u ti on .  Essen ti al l y,  th i s  
m aster p l an  sh al l  take  i n to  accou n t both  g ri d  exten si on  an d  au ton om ou s  s ystem s  sol u ti on s.  

Th e  m aster p l an  sh ou l d  a l l ow se l ecti on  between  two m od es  of e l ectri fi cati on  (n ati on al /reg i on al  
gri d s  or d ecen tral i zed  s ystem )  an d  al so,  to  d eterm i n e  th e  m ost su i tabl e  ti m e fram e to  execu te  
th e  work.  Reg ard i n g  th e  d ecen tra l i zed  part,  each  vi l l ag e  n eed s  to  be  i n vesti g ated  to  obtai n  a  
vari ety of soci ol og i cal ,  econ om i cal  an d  g eoph ysi cal  d ata.  Wi th  th i s  approach ,  th e  d em an d  
n eed s  can  be  assessed  for each  vi l l ag e.  Th i s  assessm en t sh ou l d  i n cl u d e  poss i b l e  ch a n g es  i n  
th e  power req u i rem en ts  as  a  fu n cti on  of th e  fu tu re  econ om i c d evel opm en t for each  vi l l ag e.  
Th e  u rban  d evel opm en t an d  th e  d em og raph i c ch aracteri sti cs  of each  vi l l ag e  are  a l so  
i m portan t  to  d eterm i n e  th e  best e l ectri fi cati on  sol u ti on  an d  to  assess  th e  am ou n t of capi ta l  
i n vestm en t n eed ed .  

E l ectri fi cati on  can  be  ach i eved  b y i n stal l i n g  d ecen tra l i zed  s ystem s  i f at som e poi n ts  th e  com -
m u n i ty can  be  (econ om i cal l y)  i n tercon n ected .  Provi si on  can  a l so  be  m ad e for th e  i n teg rati on  
or re l ocati on  of su ch  system s.  Obvi ou s l y,  th e  sol u ti on  of u s i n g  both  a  l ocal  (g ri d )  an d  
d i spersed  RE  sou rces  g en erati on  m a y be  appropri ate.   

G eog raph i cal  I n form ati on  S ystem s  (G I S)  are  read i l y avai l ab l e  off-th e-sh el f tod a y an d  a l l ow a  
ben efi ci al  an d  u sefu l  g raph i cal  presen tati on  of th e  m aster p l an .  I n  su ch  a  represen tati on ,  each  
vi l l ag e  can  be  i d en ti fi ed  on  an  appropri ate  m ap wi th  col ou r cod es  d epi cti n g  th e  correspon d i n g  
type  of power su ppl y.  

Fu rth erm ore,  i n  su ch  a  m aster p l an ,  vi l l ag es  can  be  pri ori ti zed  for fu rth er sch ed u l i n g  of th e  
e l ectri fi cati on  work on  a  yearl y or 5  year bas i s.  I n  th i s  process,  th e  cost effecti ven ess  of 
th e  e l ectri fi cati on  per vi l l ag e  wou l d  be  taken  as  on e  of th e  m ost s i g n i fi can t pri ori ti zi n g  cri teri a.   

Th i s  cri teri on  i s  l ess  i m portan t i n  th e  d evel oped  worl d  bu t i s  cri ti cal  i n  d evel opi n g  cou n tri es .  
S i m u l ati on s  can  a l so  be  m ad e  b y varyi n g  a l l  th e  re l evan t param eters  to  a l l ow a  
com preh en si ve  fi n an ci a l  an al ys i s  of th e  se l ected  s ystem .  F i g u re  1  i s  an  i l l u strati on  of 
e l ectri fi cati on  prog ress  fol l owi n g  su ch  a  m aster p l an  m eth od ol og y.  
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Year n  e l ectri fi cati on  work prog res s  Year n  +  1  e l ectri fi cati on  work prog ress  

Key 

 
Col l ecti ve  i so l ate d  e l ectri fi cati on  system  

 I n d i vi d u al  i sol ated  e l ectri fi cati on  s ys tem  

 
G ri d  l i n e  

Figure  1  – Example  of e lectri fication  progress  fol lowing  a  master plan  methodology 

I n  th e  sam e wa y,  th e  best s trateg y sh al l  be  d eterm i n ed  for e l ectri fyi n g  a  vi l l ag e  or a  sm al l  
town ,  accord i n g  to  i ts  topog raph y.  F i g u re  2  sh ows  a  vi l l ag e  wi th  a  d en sel y popu l ated  core  an d  
a  sparsel y popu l ated  peri ph eral  zon e.  

Th e  econ om i c cal cu l ati on  sh ows th at th e  m ost econ om i cal  so l u ti on  i s  to  e l ectri fy th e  cen tre  of 
th e  vi l l ag e  wi th  Col l ecti ve  E l ectri fi cati on  S ystem s  (m i cropower stati on s  an d  m i crog ri d s)  an d  to  
e l ectri fy th e  peri ph eral  zon e  wi th  I E S  ( I n d i vi d u al  E l ectri fi cati on  S ystem s)  as  th e  cost per 
con su m er of th e  m i crog ri d  wou l d  be  h i g h er th an  th e  cost of th e  I E Ss  i n  th i s  zon e.  

Th i s  m eth od ol og y provi d es  th e  l owest e l ectri fi cati on  cost  per cu stom er.  
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Figure 2  – Example  of electri fication  of a  vi l lage using  both  CESs  and  IESs  

4.2  Decentral ized  electri fication  requ iring  a  range of systems   

Ru ral  e l ectri fi cati on  u s i n g  d ecen tral i zed  s ystem s i s  d es i g n ed  to  su ppl y power to  d em an d  
poi n ts  l ocated  i n  ru ra l  areas  th at can n ot be  easi l y (econ om i cal l y)  con n ected  to  n ati on al  g ri d s .  

I n  m ost cases,  th ese  con su m pti on  poi n ts  wou l d  con s i st  of th e  fol l owi n g  types  of d em an d :  

– speci fi c processes  (for exam pl e  pu bl i c  pu m pi n g ,  battery ch arg i n g  cen ter) ,  

– i sol ated  h om es,  

– col l ecti ve  faci l i t i es  (for exam pl e  pu bl i c l i g h ti n g ,  sch ool s,  h eal th  an d  care  cen ter,  p l aces  of 
worsh i p,  ad m i n i strati ve  bu i l d i n g s,  etc. ) ,  

– bu s i n ess  acti vi ti es  (for exam pl e  worksh op,  m i cro  i n d u stry,  trad e,  etc. ) .  

Th e  d ecen tral i zed  s ystem  sol u ti on  can  h ave  two bas i c topol og i es:  Col l ecti ve  E l ectri fi cati on  
S ystem s (CE S)  wh i ch  su ppl y e l ectri ci ty to  m u l ti p l e  con su m pti on  poi n ts  u s i n g  a  s i n g l e  (or 
m u l ti p l e  en erg y resou rce  poi n ts)  an d  I n d i vi d u al  E l ectri fi cati on  S ystem s  ( I E S)  wh i ch  su ppl y 
e l ectri ci ty to  on e  con su m pti on  poi n t  (u su al l y wi th  a  s i n g l e  en erg y resou rce  poi n t) .  

CE S  s ystem s  m ay be  appropri ate  for ru ral ,  rel ati vel y h i g h l y popu l ated  areas,  for exam pl e,  
l arg e  vi l l ag es  wh ereas  th e  I E S  m a y be  appropri ate  for m ore  sparsel y popu l ated  reg i on s  an d  
(or)  i sol ated  h ou seh ol d s.  

I n d i vi d u al  E l ectri fi cati on  S ystem s  ( I E S)  for s i n g l e  u sers  wou l d  i n corporate  two  su bs ystem s:  

– on e  e l ectri ca l  power prod u cti on  su bs ystem ,  

– on e  su bs ystem  for u ti l i zi n g  th i s  e l ectri cal  power.  

Col l ecti ve  E l ectri fi cati on  S ystem s (CE S)  for m u l ti p l e  u sers  on  th e  oth er h an d  wou l d  
i n corporate  th ree  su bs ystem s:  

– an  el ectri ca l  power prod u cti on  su bs ystem ,  

b y con ven ti on ,  th i s  part  i s  d es i g n ated  as  “m i cropower p l an t”  wh ere  ‘m i cro’  refers  to  a  
m od est prod u cti on  power l evel  (from  a  few kVA to  a  few ten s  kVA),  
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– a  secon d ary g ri d  for sh ari n g /d i stri bu ti n g  th i s  power,  

b y con ven ti on ,  th i s  part i s  d es i g n ated  as  “m i crog ri d ”  wh ere  th e  prefi x ‘m i cro’  refers  to  a  
m od est tran s i t  capaci ty l evel ,  

– a  d em an d  su bs ystem  i n cl u d i n g  th e  i n -h ou se  wi ri n g  an d  u ser’ s  e l ectri ca l  appl i an ces.  

Th e  d eci s i on  wh eth er to  u ti l i ze  a  CE S  or I E S  can  be  m ad e b y l ooki n g  at th e  two tech n ol og i cal  
so l u ti on s  an d  cal cu l ati n g  th e  d i scou n ted  costs.  S u ch  an  an al ys i s ,  h owever,  sh al l  take  i n to  
accou n t  th e  perti n en t  soci ol og i cal  an d  cu l tu ral  aspects .  

Th e  fi n a l  d eci s i on  m ay a l so  be  i n fl u en ced  b y oth er con s i d erati on s,  for exam pl e,  th e  d ai l y 
operati n g  ti m e.  S i m pl y d es i g n ed  s ystem s  m aki n g  u se  of sm al l  g en sets  an d  a  m i crog ri d  are  
req u i red  for sh ari n g  an d  d i stri bu ti n g  power am on g  th e  u sers.  T ypi cal l y,  g en sets  often  are  ru n  
for l i m i ted  peri od s  of t i m e d u ri n g  th e  d a y,  for exam pl e  between  7  p . m .  an d  1 0  p. m .  

Th e  u se  of h ybri d  m i cropower p l an ts  can  a l l ow for a  better re l i abi l i ty of th e  su ppl y.  Power i s  
prod u ced  b y ren ewabl e  en erg y sou rces  wh en  avai l abl e  an d  stored  i n  batteri es.  Power can  be  
m ad e avai l abl e  to  th e  m i crog ri d  d u ri n g  a  g reater part of th e  d a y or even  a l l  d a y.  Ad d i ti on al  
power m a y be  su ppl i ed  from  th e  g en sets  wh en  ren ewabl e  en erg i es  are  i n su ffi ci en t.  

I n  m an y d evel opi n g  cou n tri es,  th ere  i s  often  a  very l ow d em an d  of e l ectri ci ty i n  ru ra l  
h ou seh ol d s  an d  a  con cu rren t l i m i ted  capaci ty for pa ym en t.  Th e  i n d i vi d u a l  u sers  req u i rem en ts  
typi cal l y ran g e  between  a  few ten s  an d  a  few th ou san d s  W h /d a y.  I n  d evel oped  cou n tri es ,  
en erg y req u i rem en ts  m a y be  l arg er as  i s  th e  expected  q u al i ty of servi ce.  

With  very scattered  h ou ses,  th e  I E S  sol u ti on  m a y be  th e  obvi ou s  ch oi ce.  I f th e  i n d i vi d u al  
e l ectri ci ty d em an d  i s  l ow,  th e  cost of su ch  s ystem s  can  a l so  be  re l ati vel y l ow – provi d ed  th e  
system s can  be  prod u ced  i n  l arg e  q u an ti ti es .  Tabl e  1  sh ows  som e of th e  ad van tag es  an d  
d i sad van tag es  of col l ecti ve  an d  i n d i vi d u al  s ystem s.  

Table  1  – Some  advantages  and  d isadvantages   
of the  proposed  single  and  mu ltiple  user systems  

 Advan tages  Disadvantages  

Ind ividual  
E lectri fi cation  
Systems (IES)  

•  P owe r con s u m pti on  i s  u s er m an ag e d .  
Con su m pti on  wi l l  be  u se r d ete rm i n ed  
from  on e  d a y to  an oth e r.  

•  S ystem s  fai l u res  i m pl y on l y on e  u s er.  

•  S ystem s  can  be  e xch an g ed  a n d  retu rn ed  
to  m an u factu re r.  

•  I n  case  of i n a d eq u ate  m an ag e m en t  of th e  
power,  th e  u s er wi l l  be  s el f- i m pai red .  

•  Fa i l u res.  

•  M on i tori n g  i n d i vi d u al  sys te m s  can  be  
e xp en s i ve  a n d  d i ffi cu l t.  

•  M ai n te n an ce  an d  repai r s e rvi ce  are  n ot  
com m on l y org an i ze d  i n  ru ra l  a re as  
es peci a l l y i n  d evel opi n g  cou n tri es.   

Col lective  
Electri fi cation  
Systems (CES)  

•  P owe r sa vi n g  ca n  b e  practi ce d  (p os si b l y)  
u s i n g  i m prove d  m an ag em en t tool s  
wi th ou t  i m pai ri n g  th e  rel i a bi l i ty of powe r 
s u ppl y.  

•  Te l em etry can  b e  econ om i c for 
m on i tori n g  s ystem  statu s.  

•  N o  pos si bi l i ty e xi sts  of e xceed i n g  th e  
su bs cri be d  cred i t  of po we r (a ssu m i n g  an  
au tom ati c  cu t  off) .  

•  I f th e  cen tral  sys tem  fa i l s ,  eve rybod y i s  
cu t  off.  

•  S ys tem s  g en e ral l y n e ed  to  b e  servi ced  on  
s i te.  

 

I n  both  cases  th e  e l ectri ca l  appl i an ces  u sed  sh ou l d  be  of th e  l ow power/en erg y effi ci en t type,  
for exam pl e  h i g h  effi ci en cy fl u orescen t l i g h ti n g .  U s i n g  su ch  appl i an ces  can  be  a  d rawback 
becau se  th i s  type  of eq u i pm en t can  cost m ore  th an  stan d ard  e l ectri ca l  appl i an ces.  F or 
exam pl e,  l ow con su m pti on  l i g h ti n g  i s  sti l l  con si d erabl y m ore  expen si ve  th an  tu n g sten  
i n can d escen t  l am ps.   

Th e  u se  of l ow con su m pti on  or effi ci en t l oad s  sh ou l d  be  com pu l sory i n  th ese  proj ects .  Th i s  
m ean s  th at su ppl y of th e  d em an d  i tem s,  as  far as  poss i b l e ,  m ay be  best i n cl u d ed  as  part of 
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th e  en erg y su ppl y packag e.  Th i s  sh ou l d  i n cl u d e  as  a  m i n i m u m  l ow con su m pti on  l am ps  bu t 
a l so  m ech an i sm s to  pu rch ase  h i g h  effi ci en cy appl i an ces .  

5 How to use the IEC  62257 series  for a  rural  electri fication  project 

5.1  Overview 

Th e su m m ary of th e  seri es  i s  g i ven  i n  Tabl e  2 .  Th e  d i fferen t parts  h ave  been  d es i g n ed  
fol l owi n g  th e  m ai n  topi cs  abou t ru ral  d ecen tra l i zed  e l ectri fi cati on .  Th e  d ocu m en ts  are  
cl assi fi ed  accord i n g l y.  

Th rou g h  th e  fol l owi n g  i n form ati on  th e  re ad er i s  g u i d ed  an d  ass i sted  for fi n d i n g  th e  ri g h t 
i n form ati on  n eed ed  for each  ph ase  of th e  proj ect.  

Th i s  g u i d e  i s  org an i zed  fo l l owi n g  th e  ph as i n g  of th e  setti n g  u p  of a  ru ral  e l ectri fi cati on  proj ect.  
Tabl e  3  g i ves  a  presen tati on  of th e  d ocu m en ts  an d  establ i sh es  l i n ks  between  th e  ph ases  of 
th e  proj ects  an d  th e  con ten t of th e  d ocu m en ts.   
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Table  2  – Contents  of the  62257  series  

In troduction  to  IEC  62257  series  and  decen tral i zed  rural  e l ectri fi cation   

I EC  TS  62257-1  (201 5)  E d .  3 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  1 :  G en e ral  
i n trod u cti on  to  I E C 62 2 5 7  seri e s  an d  ru ral  e l ectri fi cati on  

Management of project – ru les  for design ing ,  manag ing  and  operating  rural  el ectri ficati on  systems  

IEC  TS  62257-2  (201 5)  E d .  2 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  2 :  From  req u i rem en ts  
to  a  ra n g e  of e l ectri fi cati on  sys tem s 

IEC  TS  62257-3  (201 5)  E d .  2 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – P a rt  3 :  P roj ect  
d evel opm en t an d  m an ag em en t  

IEC  TS  62257-4 (201 5)  E d .  2 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  4 :  S ystem  sel ecti on  
an d  d esi g n  

IEC  TS  62257-5  (201 5)  E d .  2 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  5:  Protecti on  ag a i n st  
e l ectri cal  h a za rd s  

IEC  TS  62257-6  (201 5)  E d .  2 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – P a rt  6 :  Acceptan ce,  
ope rati on ,  m ai n ten an ce  a n d  re pl acem en t  

Techn ical  speci fications   

I EC  TS  62257-7  (2008-04)  E d .  1 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  sys tem s  for ru ral  e l ectri fi cati on  – P a rt  7 :  G en e rators  

IEC  TS  62257-7-1  (201 0-09 )  E d .  1 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  7-1 :  G en erators  – 
Ph otovol ta i c  arra ys  

IEC  TS  62257-7-3  (2008-04)  E d .  1 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  7-3:  G en erator set  – 
S el ecti on  of g en erator s ets  for ru ral  e l ectri fi cati on  s ystem s  

IEC/TS  62257-8-1  (2007-06)  E d .  1 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  sys tem s  for ru ral  e l ectri fi cati on  – Pa rt  8-1 :  S el ecti on  of 
batteri es  an d  battery m an ag em en t  s ys tem s  for stan d - al on e  el ectri fi cati on  s ystem s  – S peci fi c case  of au tom oti ve  
fl ood ed  l e ad -aci d  batte ri es  a va i l abl e  i n  d evel opi n g  cou n tri es  

IEC  TS  62257-9-1  (2008-09)  E d .  1 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  9-1 :  M i crop owe r 
sys tem s 

IEC  TS  62257-9-2  (2006-1 0)  E d .  1 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  9-2 :  M i crog ri d s  

IEC  TS  62257-9-3  (2006-1 0)  E d .  1 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  9-3:  I n teg rate d  
sys tem  – U s er i n te rface  

IEC  TS  62257-9-4 (2006-1 0)  E d .  1 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  9-4 :  I n teg rate d  
sys tem  – U s er i n stal l ati on  

IEC  TS  62257-9-5 (201 5)  E d .  3 . 0   

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  9-5:  I n teg rate d  
s ys tem  – S el ecti on  of s tan d -al on e  l i g h ti n g  ki ts  for ru ral  e l ectri fi cati on  p roj ects  

IEC  TS  62257-9-6  (2008-09)  E d .  1 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  9-6:  I n teg rate d  
sys tem  – S el ecti on  of P h otovol tai c  I n d i vi d u al  E l ectri fi cati on  S ystem s  (PV-I E S )  

IEC  TS  62257-1 2-1  (2007-06)  E d .  1 . 0  

Recom m en d ati on s  for re n e wab l e  en erg y an d  h ybri d  system s  for ru ral  e l ectri fi cati on  – Pa rt  1 2 -1 :  S el ecti on  of 
se l f-ba l l asted  l am ps  (CF L)  for ru ra l  e l ectri fi cati on  s ystem s  an d  recom m en d ati on s  for h ou seh ol d  l i g h ti n g  
eq u i pm en t 
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Table  3  – U ti l i zation  of the  d i fferent parts  of the  IEC  62257  series  
accord ing  to  the  main  project phases  

Reference 
No.  

Phases  of a  
project  

Phases  of a  ru ral  
e lectri fi cation  

project  

Player 
i nvolved  

Del iverable  IEC  62257  
pertinent 

part  

5. 2. 1  Opportu n i ty 
stu d y 

-   M aste r p l an  of 
e l ectri fi cati on  

(W h ere  to  d e ve l op  th e  
n ati on al  g ri d  

Wh ere  to  d e vel op  off 
g ri d  e l ectri fi cati on )  

-   O wn e r/ 
P roj ect  
d evel oper 

-   E n g i n ee ri n g  
con su l tan t  

-   M aster p l an   

-   Ti m e  tabl e  of 
e l ectri fi cati on  
(taki n g  i n to  
accou n t 
econ om i c or 
pol i t i cal  
pri ori ti es )  

-   Am ou n t of 
i n vestm en t (total  
an d  per ye ar)  

Part  1  

5. 2 . 2  S peci fi cati on  -  Targ et d efi n i ti on  
( l ocati on ,  s i ze  of 
th e  proj ect)  

-   P roj ect  
d evel ope r 

-   E n g i n ee ri n g  
con su l tan t  

-   L i s t  an d  m aps  of 
s m al l  town s  a n d  
vi l l ag es  to  be  
e l ectri fi ed  

P art  2  

P art  3  

5. 2 . 3  Feasi b i l i ty  -   Feasi b i l i ty  

(Tech n i cal  a n d  
econ om i cal )  

-   P roj ect  
d evel oper 

-   E n g i n ee ri n g  
con su l tan t  
(soci o  
econ om i cal ,  
fi n an ci a l )  

 

-   Ren e wabl e  
en e rg i es  
res ou rce  
assessm en t  

-   S oci o  
econ om i cal  
s tu d y 

-   B u si n es s  p l an  

P art  2   

soci o  
econ om i c 
stu d y 

5. 2 . 4  Detai l ed  
tech n i cal  
s tu d i es  

Wri ti n g  of th e  G en eral  
S peci fi cati on  

-   P roj ect  
d evel oper 

-   E n g i n ee ri n g  
con su l tan t  

-   G en e ra l  
speci fi cati on  

Part  2  

Part  3  

Part  4  

Part  5  

Parts  7  to  1 2  

5. 2 . 5  I m pl em en tati on  E recti on ,  
com m i ssi on i n g  

-   P roj ect  
i m pl em en ter 

-   S u ppl i ers  

-   S u b-
con tractors  

-   Trai n i n g  
provi d e rs  

-   E l ectri cal  
i n stal l ati on s  

-   Com m i ss i on i n g  
s h eets  

P art  5  

P art  6  

5. 2 . 6  Val i d ati on  Assessm en t:  d oes  th e  
servi ce  provi d e d  
com pl y wi th  th e  
G en e ra l  S peci fi cati on  

-   P roj ect  
d evel ope r 

-   E n g i n ee ri n g  
con s u l tan t  

-   P roj ect  
i m pl em en ter 

-   Qu al i ty of 
servi ce  
as sessm en t  
rep ort  

Part  6  

5. 2 . 7  On  fi e l d  
ope rati on  

-   Ope rati on  

-   M ai n te n an ce  

-   Repl acem en t 

-   M a n a g em en t  

-   Recycl i n g  

-   O wn e r/ 
P roj ect  
d evel oper 

-   Ope rator  

-   Qu al i ty of 
servi ce  

-   Qu al i ty of 
m an ag em en t  

-   Cu stom er 
re l ati on sh i p  

Part  5  

Part  6  

an d  rel evan t 
tech n i cal   
speci fi cati on  
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5.2  Review of the  IEC  62257  series:  l inks  with  the  phases  of a  rural  electri fication  
project  (see Table  3)  

5. 2. 1  Opportun ity study 

A m aster p l an  for th e  e l ectri fi cati on  of a  reg i on  of a  d evel opi n g  cou n try or th e  e l ectri fi cati on  of 
rem ote  s i tes  i n  d e vel oped  cou n tri es  sh al l  take  i n to  accou n t both  th e  d evel opm en t of th e  
n ati on al  or th e  reg i on al  g ri d  an d  th e  u se  of d ecen tral i zed  col l ecti ve  or i n d i vi d u al  s ystem s.  

Part  1  en ti tl ed :  

I E C TS  6 2 257-1 : 2 01 5 ,  Recommendations for renewable energy and hybrid systems for 
rural electrification – Part 1 : General introduction to IEC 62257 series and rural 
electrification 

provi d es  th e  bas i cs  on  th e  ru ra l  e l ectri fi cati on  m eth od ol og y u s i n g  both  th e  d evel opm en t of th e  
gri d  an d  s tan d al on e  s ystem s an d  expl a i n s  th e  d i fferen t opti on s  to  carry i t  ou t.  

I t  especi a l l y i n trod u ces  th e  ad van tag es  or d i sad van tag es  of col l ecti ve  an d  i n d i vi d u al  
e l ectri fi cati on  sol u ti on s.  Part  1  a l so  i n trod u ces  th e  d i fferen t parts  of th e  seri es  wh i ch  wi l l  be  
u sefu l  for th e  pl a yers  i n vol ved  for each  part of th e  proj ect.  

F i g u re  1  of th i s  Part  1  i l l u strates  th e  i m pl em en tati on  of a  m aster p l an  ye ar after year u s i n g  
both  th e  d evel opm en t of th e  g ri d  an d  th e  u se  of d ecen tral i zed  au ton om ou s  col l ecti ve  or 
i n d i vi d u al  s ystem s.  

5.2.2  Specification  of a  project  

I n  th i s  ph ase,  th e  sol vabl e  n eed s  of th e  fu tu re  cu stom ers  sh al l  be  assessed  i n  ord er to  d efi n e  
th e  tech n i cal  sol u ti on s  wh i ch  are  su i tabl e  to  sati sfy th em .  

Part  2  en ti tl ed  

I E C TS  62 257-2: 2 01 5 ,  Recommendations for renewable energy and hybrid systems for 
rural electrification – Part 2: From requirements to a  range of electrification systems 

presen ts  th e  m eth od ol og i cal  approach  to  carry ou t  th i s  ph ase  of th e  proj ect.  

I t  a l so  presen ts  a  ran g e  of system s  an d  provi d es  assi stan ce  for ch oosi n g  th e  ri g h t s ystem  
accord i n g  to  th e  ch aracteri sti cs  of th e  n eed s  i t  can  sati sfy (ran g e  of servi ces,  power,  q u an ti ty 
of en erg y,  l evel  of q u al i ty of servi ce,  etc. ) .  

Exam pl es  of stan d ard i ze d  ran g e  of servi ces  a l on g  wi th  stan d ard i zed  s ystem s arch i tectu res  
are  a l so  provi d ed .  

Part  3  en ti tl ed  

I E C TS  62 257-3: 2 01 5 ,  Recommendations for renewable energy and hybrid systems for 
rural electrification – Part 3: Project development and management  

em ph asi zes  th e  n ecessi ty of d efi n i n g  th e  d i fferen t  pl a yers  i n vol ved  i n  th e  proj ect,  th ei r n eed ed  
com peten ci es,  th ei r respecti ve  respon si bi l i ti es  an d  th e  con tracts  th at sh al l  l i n k th em ,  pri or to  
starti n g  an y work on  th e  proj ect.   

Th i s  prel i m i n ary acti on  i s  on e  of th e  ke y e l em en ts  for th e  su ccessfu l  i m pl em en tati on  of th e  
proj ect.  

Part 3  proposes  th e  i m pl em en tati on  of a  q u al i ty assu ran ce approach ,  a l l owi n g  th e  own er an d  
th e  proj ect i m pl em en ter to  ch eck at  speci fi ed  i n terval s  th at:   
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– th e  proj ect i s  su i tab l y d esi g n ed  to  sati sfy th e  n eed s  of th e  fu tu re  cu stom ers,  

– th e  tech n i ca l  i n sta l l ati on s  are  i m pl em en ted  accord i n g  to  th e  G en eral  S peci fi cati on ,  

– operati on ,  m ai n ten an ce,  feed back an d  va l i d ati on  of th e  q u al i ty of servi ce  are  correctl y 
org an i zed .  

F i g u re  3  bel ow i s  reprod u ced  from  Fi g u re  1  of I E C TS  6 22 57-3: 201 5.  I t  i l l u strates  th e  
con tractu al  l i n ks  th at sh a l l  be  establ i sh ed  between  th e  stakeh ol d ers  of th e  proj ect.  

Tabl e  4  be l ow i s  reprod u ced  from  Tabl e  C. 1  of I E C TS  62 2 57-2 : 2 01 5;  i t  g i ves  exam pl es  of 
i n d i cators  wh i ch  can  be  u sed  to  ad apt th e  q u al i ty of servi ce  to  th e  sol vabl e  an d  afford abl e  
n eed s  of th e  fu tu re  cu stom ers  an d  speci fy th em  i n  th e  G en eral  S peci fi cati on .  

 

N OTE  “C”  rep resen ts  a  p ote n ti al  con tractu al  a rran g em en t  be tween  two con n ecti n g  p arti es .  

Figure 3  – Contractual  relationship  
between  project  participants  – ( IEC  TS  62257-3: 201 5,  F igure  1 )  

IEC  

P roj ect  d evel ope r 
Trai n i n g  
provi d e r 

 

E n g i n ee ri n g  
con s u l tan t  

 

Tran sfe r of 
respon si bi l i ty  

Tran sfe r of 
respon si bi l i ty  

Proj ect  
i m pl em en ter 

S u bcon tractor 

Ope rator 

P rovi s i on  for 
trai n i n g  

U ser 

P rovi s i on  for 
trai n i n g  

M ai n te n an ce  
con tractor 

P rovi s i on  for 
tra i n i n g  

C  

O wn e r 

C  

C  

C  

C  

C  

C  

C  

International  Electrotechnical  Commission

 



I E C TS  62 2 57-1 : 2 01 5    I EC  201 5  – 1 7  – 

Table  4 – Combined  categorization  – ( IEC  TS  62257-2: 201 5,  Table  C. 1 )  

 Power qual i ty i nd icators  

Requi re
ment 
class  

Speci fi ed  
duration  of 
service  a  

Speci fi ed  suppl y 
avai l abi l i ty 
(%/year)  

Requ ired  power qual i ty 

 (h /d ay)  1  2  3  1  2  3  

A =  2 4  h        

B  1 6  ≤  h  <  24        

C  8  ≤  h  <  1 6   

≥  99  

 

≥  98  

 

≥  95  
 ±∆U  ≤  1 0  %  U

N
 

 ±∆f  ≤  1  H z  

TH D  ≤  3  %  

 ±∆U  ≤  1 5  %  U
N

 

 ±∆f  ≤  2  H z  

TH D  ≤  5  %  

 ±∆U  ≤  2 0  %  U
N

 

 ±∆f  ≤  3  H z  

TH D  ≤  1 0  %  

D  4  ≤  h  <  8        

E  h  <  4        

F  S ystem s  req u i ri n g  p ower q u a l i ty i n d i cators  e i th e r a bove  or be l ow th es e  va l u es  m ay b e  speci fi ed  
accord i n g  to  sp eci al  req u i rem en ts .   

U
N

 Th e  r. m . s.  vol tag e  at  a  g i ve n  ti m e  at  th e  s u ppl y term i n al s ,  m easu re d  ove r a  g i ven  i n terval .  

f Th e  n om i n al  fre q u en cy of th e  su ppl y vol ta g e  U
N

 sh ou l d  be  f.  U n d e r n orm al  op erati n g  con d i ti on s  th e  m ea n  

val u e  of th e  fu n d am en tal  freq u en cy m eas u red  over 1 0  s  sh ou l d  be  wi th i n  th e  ran g e  of f ±  ∆f.  
a   

S tart  ti m e  an d  en d  t i m e  of th e  peri od  for th e  d u rati on  of se rvi ce  sh ou l d  be  i m pl em en ted  i n  th e  con tract.  

 

Tabl e  5  i l l u strates  a  speci fi c  exam pl e  of th e  u se  of Tabl e  4.  

Table  5  – Service  specification  (example)  – ( IEC  TS  62257-2: 201 5,  Table  C.2)  

Cat 1  D  1  3  

M a xi m u m  avai l abl e  
power d em an d :   

P  ≤  1 00  W Weekl y averag e  
s ervi ce  provi d i n g  
en e rg y 4  h  pe r d a y,  as  
a  m axi m u m .  

S ervi ce  provi d ed  for 
m ore  th an  9 9  %  of th e  
yea r 

 ±∆U  ≤  2 0  %  U
N

,  

 ±∆f  ≤  3  H z,   

TH D  ≤  1 0  %  

Averag e  en erg y 
provi d ed  over 2 4  h  

E  ≤  0 , 5  kW h     

 

5.2.3  Feasibi l i ty study of a  project  

I n  th i s  ph ase,  th e  soci o-econ om i c ch aracteri sti cs  of th e  fu tu re  cl i en ts,  th e  g eog raph i c an d  
topog raph i c ch aracteri sti cs  an d  th e  ren ewabl e  en erg i es  resou rces  of th e  s i te  are  assessed  i n  
ord er to  establ i sh  a  bu s i n ess  p l an  an d  veri fy th e  vi abi l i ty of th e  proj ect.   

Th ese  s tu d i es  are  essen ti a l  for th e  n ext s tep  wh i ch  i s  to  ch oose th e  tech n i cal  sol u ti on s  an d  
wri te  th e  G en eral  Speci fi cati on .  

Th e  resu l ts  of th e  soci o-econ om i c stu d y,  th e  m eth od ol og y of wh i ch  i s  expl ai n ed  i n  Part 2  are  
u sed  to  establ i sh  th e  profi l e  of th e  fu tu re  cl i en ts  i n  term s  of sol vabl e  n eed s  for e l ectri cal  
servi ces.  

Part  4 ,  en ti tl ed  

I E C TS  62 257-4: 2 00 5 ,  Recommendations for renewable energy and hybrid systems for 
rural electrification – Part 4: System selection and design 

cl assi fi es  th e  q u al i ty of th e  i n form ati on  th at sh a l l  be  col l ected  i n  ord er to  assess  th e  resou rces  
of th e  s i te  i n  term s  of ren ewabl e  en erg i es  wh i ch  sh al l  be  taken  i n to  accou n t wh en  ch oosi n g  
an d  s i zi n g  th e  e l ectri ca l  i n sta l l ati on s  an d  wh i ch  affect th e  cost  of th ese  i n stal l ati on s.  
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Th ese  i n form ati on s  ad d ed  to  th e  tech n o-econ om i c cal cu l ati on s  n eed ed  for th e  establ i sh m en t 
of th e  bu si n ess  pl an  d i sp l a yed  i n  Part  4  are  u sed  to  ch oose  am on g  th e  tech n i cal  so l u ti on s  
presen ted  i n  Part  2 .  

F i g u re  4  bel ow reprod u ced  from  Fi g u re  1  of I EC TS  62 2 57-2 : 2 0 1 5  g i ves  an  exam pl e  of wh at 
cou l d  be  th e  con ten t of a  soci o-econ om i c stu d y.  

 

 

Figure  4 – Example  of the  content of a  non-technical  prel iminary study – 
( IEC  TS  62257-2: 201 5,  F igure  1 )  

5.2.4  Detai led  techn ical  stud ies  

Th e d eta i l ed  tech n i cal  sol u ti on s  for th e  i m pl em en tati on  of th e  proj ect are  ch osen  i n  th i s  
ph ase.  Th i s  l ead s  to  th e  wri ti n g  of th e  G en eral  Speci fi cati on  (G S),  wh i ch  i s  th e  referen ce 
d ocu m en t for th e  proj ect an d  for th e  ca l l  for ten d ers.  

Part  2  proposes  arch i tectu res  for i n d i vi d u al  or col l ecti ve  e l ectri fi cati on  s ystem s  abl e  to  provi d e  
th e  sol vabl e  n eed s  i d en ti fi ed  b y th e  soci o  econ om i c s tu d y.  

Part  3  i s  h el pfu l  for th e  wri ti n g  of th e  G S ,  for d efi n i n g  th e  l evel  an d  th e  afford abi l i ty of th e  
e l ectri cal  servi ces  to  be  provi d ed ,  an d  for d efi n i n g  th e  tech n i ca l  an d  ad m i n i strati ve  fram e as  
wel l  as  th e  i m pl em en tati on  sch ed u l e  of th e  proj ect.  

Part  4  g i ves  e l em en ts  for d efi n i n g  th e  ru l es  for th e  m an ag em en t of th e  en erg y prod u ced  an d  
for d efi n i n g  th e  ki n d  an d  th e  q u al i ty of th e  i n form ati on  to  be  col l ected  for th i s  m an ag em en t.  I t  
a l so  h el ps  i n trod u ci n g  i n  th e  G S a  com m on  fram ework for th e  an swers  of th e  su b-con tractors  
or m an u factu rers  to  th e  cal l  for ten d ers.  I t  g i ves  cri teri a  i n  ord er to  h el p  th e  own er an d  th e  
proj ect d evel oper to  com pare  th e  proposal s  an d  ch oose th e  best  tech n o  econ om i c an swer.  
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Part  5  en ti tl ed  

I E C TS  62 257-5: 2 01 5 ,  Recommendations for renewable energy and hybrid systems for 
rural electrification – Part 5: Protection against electrical hazards 

d etai l s  th e  l evel  of safety th at th e  fu tu re  e l ectri cal  i n sta l l ati on s  sh al l  offer (safety of person s,  
protecti on  ag ai n st overl oad i n g ,  over-vol tag es,  ag ai n st  l i g h tn i n g  an d  ri sks  of fi re)  an d  th at  sh al l  
be  prescri bed  i n  th e  G S .  

I n  ord er to  speci fy e l ectri ca l  d evi ces  or s ystem s  th at wi l l  be  sou rced  th rou g h  ca l l  for ten d ers,  
th e  G S  m akes  referen ce  to  Parts  7  to  1 2  (see  Tabl e  1 )  wh i ch  are  tech n i ca l  speci fi cati on s  for 
e l ectri cal  s tan d -al on e  system s,  eq u i pm en t or accessori es.  Th ese  tech n i cal  speci fi cati on s  
con tai n  tests  su i tabl e  for veri fyi n g  th e  con form i ty to  th e  G S  of th e  eq u i pm en t proposed  b y th e  
su ppl i ers.  

Th e  proposed  tests  h ave  been  d esi g n ed  i n  ord er to  red u ce  th ei r cost as  m u ch  as  poss i b l e  an d  
to  req u i re  th e  m ost s i m pl e  l aboratory eq u i pm en t.  

For exam pl e  Part 5  stron g l y recom m en d s  th e  u se  of th e  TN -C-S  s ystem s  for th e  n eu tra l  
system  an d  th e  earth i n g  of th e  m i crog ri d  of a  vi l l ag e  for th e  protecti on  of person s  ag ai n st 
e l ectri c sh ocks  as  sh own  i n  F i g u re  5  wh i ch  i s  reprod u ced  from  Fi g u re  B. 2  of I EC TS  62 2 57 -
5: 2 005.   

 

Exposed conductive parts 
Earthing  of system 

L1  

L2 

L3 

N  

PE PEN 

IEC 
 

N eu tral  an d  protecti ve  fu n cti on s  com bi n ed  i n  a  s i n g l e  con d u ctor i n  a  pa rt  of th e  s ystem .  

Figure 5  – TN-C-S  system  – ( IEC  TS  62257-5: 201 5,  Figure  B.2)  

5.2.5  Implementation  of a  project  

Du ri n g  th i s  ph ase,  th e  e l ectri cal  i n sta l l ati on s  are  bu i l t  i n  th e  fi e l d  an d  com m i ssi on ed .  

Part  5  provi d es  to  th e  i n vol ved  p l a yers  a l l  th e  n eed ed  tech n i ca l  i n form ati on  abou t th e  l evel  of 
th e  safety th at sh al l  be  en su red  b y th e  i n stal l ati on s  an d  h ow to  veri fy th at th e  prescri pt i on s  of 
th e  G S  are  real l y fu l fi l l ed .  

Part  6  en ti tl ed  

I E C TS  62257-6: 2 01 5 ,  Recommendations for renewable energy and hybrid systems for 
rural electrification – Part 6: Acceptance,  operation,  maintenance and replacement 

g i ves  a l l  n ecessary i n form ati on  i n  ord er to  veri fy th at a l l  th e  e l ectri cal  d evi ces  an d  i n stal l ati on s  
com pl y wi th  th e  req u i rem en ts  of th e  tech n i cal  speci fi cati on s  ( Parts  7  to  1 2)  as  prescri bed  i n  
th e  G S .  
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Parts  7  to  1 2  are  d etai l ed  tech n i cal  speci fi cati on s  for th e  d i fferen t  eq u i pm en t  th at sh al l  be  
sou rced  i n  ord er to  i m pl em en t th e  proj ect:  

– Ph otovol ta i c arra y (Part 7-1 )  

– G en erator set (Part 7-3)  

– Lead  aci d  batteri es  (Part  8-1 )  

– M i cropower s ystem s i n cl u d i n g  ren ewabl e  en erg i es  an d  h ybri d  (Part 9-1 )  

– M i crog ri d s  (Part  9-2)  – U ser i n terface  (Part 9-3)  

– I n d oor i n stal l ati on  (Part  9-4)  

– PV portabl e  l an tern  (Part  9-5)  

– PV e l ectri fi cati on  s ystem s (Part 9-6)  

– Com pact F l u orescen t Lam ps,  CF L (Part 1 2 -1 )  

Tests  are  provi d ed  i n  th ese  tech n i cal  speci fi cati on s  wh i ch  can  be  perform ed  b y l ocal  
org an i sati on s  wi th  very s i m pl e  eq u i pm en t an d  i n  l ocal  test con d i ti on s  (cl ose  to  th e  on e  of th e  
proj ect).  F or exam pl e  F i g u re  6  bel ow reprod u ced  from  Fi g u re  2  of I EC TS  6 22 57-8-1 : 2 007  
sh ows  th e  ph ase  A of a  s tam i n a  test  for au tom oti ve  l ead  aci d  batteri es  u sed  for PV s ystem s.  
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Figure 6  – Phase A battery endurance  test  – ( IEC  TS  62257-8-1 : 2007,  Figure  2)  

5. 2.6  Val idation  of a  project  

Part  6  provi d es  th e  n ecessary recom m en d ati on s  i n  ord er to  com m i ssi on  th e  i n stal l ati on s  an d  
veri fy th ei r con form i ty to  th e  G S .  

Th i s  ph ase  i s  th e  l ast  on e  before  th e  h an d i n g  over of th e  i n stal l ati on s  to  an  operator.  

Tabl e  6  bel ow reprod u ced  from  Tabl e  8  of I E CTS 62 2 57-6 : 2 0 1 5  su m m ari zes  th e  acti on s  to  be  
i m pl em en ted  i n  ord er to  veri fy th at th e  i n stal l ati on s  com pl i es  wi th  th e  prescri pti on s  of th e  G S 
accord i n g  to  th e  ki n d  of e l ectri fi cati on  s ystem  as  d efi n ed  i n  P art 2 .  
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Table  6  – Verification  of the  adherence to  commitments  – ( IEC  TS  62257-6: 201 5,  Table  8)  

Actions  System  types  

 T1  T2  T3  T4  T5  T6  

Ch eck th at  a ppl i an ce  s p eci fi cati on s  are  i d en ti cal  to  th os e  for i n i t i a l l y 
i n stal l e d  ap pl i a n ces  

x  x x x x x 

Ch eck th at  th e  d el i vered  servi ce  at  l east  e q u a l s  th e  s ervi ce  d efi n e d  u n d e r 
th e  con tract  

x      

Com pare  m eas u re d  en erg i es  (prod u cti on  an d  con su m pti on )  for th e  
con tractu al l y d efi n e d  pe ri od .  (for th i s  com pari son ,  u ser con su m ed  a. c.  an d  
d . c.  en erg i es  s h a l l  be  m etered )  

 x  x  x x x 

Com pare  th e  fracti on  prod u ce d  by th e  g e n e rator set  ag ai n st  th e  fracti on  
prod u ce d  b y RE N  i f th e  con tra ct  req u i res  a  p arti a l  con tri b u ti on  of th e  
g en set.  

  x  x    

For col l ecti ve  s ystem s:  ch eck con tract  m an ag ers /m eters  fu n cti on  (power 
l i m i ters,  en erg y l i m i ter,  etc. )   

 x  x  x x x 

 

Fi g u re  7  bel ow reprod u ced  from  Fi g u re  3  of I E C  TS  6 2 257-9-6: 20 08  g i ves  am on g  oth ers,  
i n d i cators  i n  ord er to  m ake m easu rem en ts  abl e  to  assess  b y cal cu l ati n g  “q u al i ty of servi ce  
rati os”  th at th e  servi ce  ren d ered  ( l i g h ti n g ,  TV,  refri g erati on ,  etc. )  to  th e  cu stom ers  b y th e  
i n sta l l ati on s  real l y com pl i es  wi th  th e  G S  prescri pti on s.  
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Figure 7  – Test  3 ,  operating  cycles  – ( IEC  TS  62257-9-6: 2008,   F igure  3)  

5. 2.7  On  fi eld  operation  

Du ri n g  th i s  ph ase  operati on  i s  org an i zed ,  m ai n ten an ce  p l an s  are  i m pl em en ted  an d  provi s i on s  
are  m ad e for th e  n ecessary ren ewal  of parts  of th e  i n stal l ati on s  as  wel l  as  th e  overal l  
i n sta l l ati on  i tsel f as  p l an n ed  i n  th e  bu si n ess  p l an .  

Th i s  ph ase  i s  of th e  u tm ost i m portan ce  for th e  perm an en ce  of th e  i n stal l ati on  an d  of th e  
servi ce  provi d ed  to  th e  cu stom er.  I n  th e  past,  a  l ot of proj ects  h ave  been  i m pl em en ted  
om i tti n g  th i s  ph ase  an d  h ave  proved  to  be  fa i l u res.  I n sta l l ati on s  h ave  fa i l ed  an d  th e  servi ce  to  
th e  cu stom er h as  been  i n terru pted .  

I t  i s  th u s  com pu l sory th at th e  i n sta l l ati on s  are  h an d ed  over to  a  com peten t operator.  Th e  l atter 
i s  respon si b l e  for th e  perm an en ce of th e  servi ce  to  th e  cl i en t after h avi n g  veri fi ed  th at th e  
i n stal l ati on s  h e  i s  g oi n g  to  operate  are  com pl yi n g  wi th  th e  prescri pti on  of th e  G S .  

Part  5  g i ves  th e  n eed ed  e l em en ts  for org an i zi n g  th e  operati on  of th e  i n sta l l ati on s  en su ri n g  th e  
safety of th e  cl i en ts  an d  of th e  operati n g  staff.  
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Part 6  a l l ows  to  d efi n e  cl earl y th e  respon si b i l i ti es  of a l l  th e  s take  h ol d ers  i n vol ved .  I t  provi d es  
e l em en ts  i n  ord er to :  

– org an i ze  th e  operati on  acti on s  an d  d efi n e  th e  l evel  of com peten ci es  of a l l  th e  s taff,  
org an i ze  th e  operati on  acti on s  wi th  th e  ad eq u ate  l evel  of safety,  

– prepare  th e  m ai n ten an ce  p l an ,  

– prepare  th e  ren ewal  of parts  or of th e  overal l  i n sta l l ati on ,  

– org an i ze  th e  recycl i n g  of d i sm an tl ed  parts.  

Tabl e  7  reprod u ced  from  Tabl e  3  of I EC  TS  622 57-6: 20 1 5  d efi n es  th e  respon si bi l i ti es  of th e  
d i fferen t s take  h ol d ers  i n vol ved  i n  th e  acti on s  of com m i ssi on i n g ,  operati on ,  m ai n ten an ce  an d  
ren ewal  i n  th i s  ph ase  of operati on  i n  th e  fi e l d  (AO M R acti on s) .  

Table  7  – AOMR participant involvement – ( IEC  TS  62257-6: 201 5,  Table  3)  

Nature  of 
parti cipant  

AOMR actions  
Responsibi l i ti es  versus  AOMR concerns  

A O  M  R 

O wn er I    I  Lon g  term  fi n an ci a l  an d  con tractu al  resp on s i b i l i ty for 
th e  system .  

P roj ect  d evel ope r I  C  C  C  Respon s i bl e  for d efi n i n g  ope ra ti n g  ru l es ,  m ai n ten an ce  
pol i cy an d  re pl acem en t  t i m e  sch ed u l e  

E n g i n ee ri n g  
con s u l tan t  

I  C  C  C  On  th e  b asi s  of a  s ervi ce  to  b e  s u ppl i e d  a n d  u n d er th e  
pro j ect  d e vel op er’ s  respon s i bi l i ty,  d efi n es  AOM R ru l es  
an d  l evel s  wh i ch  wi l l  a l l ow th e  provi s i on  of th i s  s ervi ce.  

P roj ect  i m pl em en ter I     M a y p rovi d e  i n form ati on  rel e va n t to  AOM R to  th e  
pro j ect  d e vel op er 

S u bcon tractor I   I  I  S peci fi c  to  wa rra n ty of eq u i pm en t  

Ope rator  I  I  I  U pon  accepta n ce  of th e  work,  g i ves  h i s  con sen t  a n d  
d ecl a res  th e  m i crop owe r p l an t  "accepted  for ope rati on " .  
I s  th en  resp on si b l e  for th e  a ppl i cati on  of AO M R ru l es  
on  s i te  

Respon s i bl e  for en s u ri n g  th e  p rop er m ai n te n a n ce  of th e  
prod u cti on ,  d i stri bu ti on  an d  d e m an d  su bsystem s  
i n cl u d i n g  e arth i n g  arra n g em en ts .  

M ai n te n an ce  
con tractor 

  I   Com m i tted  to  vi s i t  th e  s ys tem  at  reg u l a r i n terval s  for 
ch ecki n g  th e  con d i ti on  of th os e  com pon en ts  su bj ecte d  
to  ag i n g .  

Perform s  m ai n ten an ce  an d  recon d i ti on i n g  ope rati on s.  

Com m i tted  to  i n form  th e  parti ci pan ts  an d  m ai n l y th e  
ope rator abou t m aj or e ven ts  re g ard i n g  th e  ope rati on  of 
th e  system .   

Trai n i n g  provi d e r  T  T   Provi d es  re l evan t kn owl e d g e  a n d  re l ate d  tra i n i n g  
acti on s  to  m ake  peop l e  a bl e  to  perform  th ei r a l l ocate d  
AOM R acti on s .   

U ser  I  I   B y ap pl yi n g  i n stru cti on s  provi d ed ,  th e  u s er can  su ppl y 
feed  b ack to  th e  operator an d  m ay perform  s i m pl e  
ope rati on  a n d  m ai n ten an ce  acti on s  d e pe n d i n g  on  th e  
sys tem  d es i g n .  

Rep orts  an y m ai n te n an ce  i s su es  to  th e  op erator.  

C:  con ceptu al  rol e.  

I :  i m pl em en tati on  rol e.  

T:  trai n i n g  rol e.  
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Annex A 
(n orm ati ve)  

 
Terms,  defin i tions  and  abbreviations  in  use  in  the  IEC 62257  series  

ambient temperature  

tem peratu re  of th e  m ed i u m  i n  th e  i m m ed i ate  vi ci n i ty of a  battery 

AOMR actions   
acceptan ce,  operati on  ,  m ai n ten an ce  an d  repl acem en t acti on s  
apparatu s  wh i ch  d i stri bu tes,  fi l ters  or tran sform s  th e  l i g h t  tran sm i tted  from  on e  or m ore  l am ps  
an d  wh i ch  i n cl u d es,  except th e  l am ps  th em sel ves,  a l l  th e  parts  n ecessary for fi xi n g  an d  
protecti n g  th e  l am ps  an d ,  wh ere  n ecessary,  ci rcu i t au xi l i ari es  tog eth er wi th  th e  m ean s  for 
con n ecti n g  th em  to  th e  e l ectri c  su ppl y 

[S OU RCE :  I E C 600 50-84 5: 1 987,  84 5-1 0-0 1 ]  

read i ly avai lable  
capabl e  of bei n g  reach ed  for i n specti on ,  m ai n ten an ce or repai rs  wi th ou t  n ecess i tati n g  th e  
d i sm an tl i n g  of s tru ctu ral  parts,  cu pboard s,  ben ch es  or th e  l i ke  

block 

part of a  l i n e  between  two con secu ti ve  s toppag e pol es  

blocking  d iode  
d i od e  con n ected  i n  seri es  to  m od u l e(s) ,  pan el (s),  su b- arra ys  an d  arra y(s)  to  b l ock reverse  
cu rren t i n to  su ch  m od u l e(s),  pan el (s),  su b-arra y(s)  an d  arra y(s)  

BMS 

battery m an ag em en t s ystem  (or battery ch arg e/d i sch arg e  con trol l er)  

bypass  d iode  
d i od e  con n ected  across  on e  or m ore  ce l l s  i n  th e  forward  cu rren t d i recti on  to  a l l ow th e  m od u l e  
cu rren t to  b ypass  sh ad ed  or broken  ce l l s  to  preven t h ot spot or h ot cel l  d am ag e  resu l ti n g  from  
th e  reverse  vol tag e  b i as i n g  from  th e  oth er cel l s  i n  th at m od u l e  

cable   
assem bl y of on e  or m ore  con d u ctors  an d /or opti cal  fi bres,  wi th  a  protecti ve  coveri n g  an d  
poss i b l y fi l l i n g ,  i n su l ati n g  an d  protecti ve  m ateri a l  

cable  core  

th e  con d u ctor wi th  i ts  i n su l ati on  bu t  n ot i n cl u d i n g  an y m ech an i cal  protecti ve  coveri n g  

capaci ty 

capaci ty <of a  cel l  or a  battery>  
q u an ti ty of e l ectri ci ty (e l ectri c ch arg e),  u su al l y expressed  i n  am peres -h ou r (Ah ) ,  wh i ch  a  fu l l y 
ch arg ed  battery can  d e l i ver u n d er speci fi ed  con d i ti on s  

carrier 
messenger 
wi re  or a  rope,  th e  pri m ary fu n cti on  of wh i ch  i s  to  su pport th e  cabl e  i n  aeri a l  i n sta l l ati on s,  
wh i ch  m a y be  separate  from  or i n teg ral  wi th  th e  cabl e  i t  su pports  

CES 

col l ecti ve  e l ectri fi cati on  system  

charge  rate  <re l ati n g  to  secon d ary ce l l s  an d  batteri es>   
el ectri c cu rren t at  wh i ch  a  secon d ary ce l l  or battery i s  ch arg ed   

N ote  1  to  en try:  Th e  ch arg e  rate  i s  e xp ressed  as  th e  referen ce  cu rren t  I t  =  Cr/n  wh ere  Cr i s  th e  rate d  ca paci ty 
d ecl a red  by th e  m an u factu re r a n d  n  i s  th e  t i m e  base  i n  h ou rs  for wh i ch  th e  rated  cap aci ty i s  d ecl ared .  
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[S OU RCE :  I E C 60050-482: 2 004,  482-05-45]  

class  I  equ ipment  
eq u i pm en t i n  wh i ch  protecti on  ag ai n st e l ectri c sh ock d oes  n ot rel y on  bas i c i n su l ati on  on l y,  
bu t wh i ch  i n cl u d es  an  ad d i ti on al  safety precau ti on  i n  th at accessi b l e  con d u cti ve  parts  are  
con n ected  to  th e  protecti ve  earth i n g  con d u ctor i n  th e  fi xed  wi ri n g  of th e  e l ectri ca l  i n stal l ati on  
i n  su ch  a  wa y th at accessi bl e  parts  can n ot  becom e l i ve  i n  th e  even t of a  fa i l u re  of th e  bas i c 
i n su l ati on  

N ote  1  to  en try:  C l ass  I  e q u i pm en t m ay h ave  pa rts  wi th  d ou bl e  i n s u l ati on  or pa rts  operati n g  at  S E LV.  F or 
eq u i pm en t  i n te n d ed  for u se  wi th  a  fl e xi b l e  cord  or cabl e,  th i s  provi s i on  i n cl u d es  a  p rotecti ve  earth i n g  con d u ctor as  
part  of th e  fl e xi b l e  cord  or cabl e.  

class  I I  equ ipment 
eq u i pm en t i n  wh i ch  protecti on  ag ai n st e l ectri c sh ock d oes  n ot rel y on  bas i c i n su l ati on  on l y,  
bu t i n  wh i ch  ad d i ti on al  safety precau ti on s  su ch  as  d ou bl e  i n su l ati on  or re i n forced  i n su l ati on  
are  provi d ed ,  th ere  bei n g  n o  provi s i on  for protecti ve  earth i n g  or re l i an ce  u pon  i n stal l ati on  
con d i ti on s.   

N ote  1  to  en try:  S u ch  eq u i pm en t  m ay be  on e  of th e  fol l owi n g  typ es:  

– eq u i pm en t  h a vi n g  d u ra bl e  a n d  su bstan ti al l y con ti n u ou s  en cl osu res  of i n s u l ati n g  m ateri al  wh i ch  e n vel ops  a l l  
m etal  parts ,  wi th  th e  e xcepti on  of s m al l  parts ,  su ch  as  n am ep l ates,  s cre ws  an d  ri vets,  wh i ch  are  i s o l ate d  from  
l i ve  pa rts  b y i n su l ati on  at  l e ast  eq u i va l en t  to  re i n force d  i n su l at i on .  S u ch  eq u i pm en t i s  cal l ed  i n su l ati on -en case d  
Cl ass  I I  eq u i pm en t;  

– eq u i pm en t  h a vi n g  a  s u bstan ti a l l y con ti n u ou s  m etal  en cl osu re,  i n  wh i ch  d ou bl e  i n su l ati on  i s  u sed  th rou g h ou t,  
exce pt for th ose  pa rts  wh ere  re i n force d  i n s u l ati on  i s  u se d ,  becau se  th e  ap pl i cati on  of d ou bl e  i n su l ati on  i s  
m an i festl y i m practi cabl e.  S u ch  eq u i pm en t  i s  ca l l ed  m etal -en ca sed  Cl ass  I I  eq u i pm en t;  

– eq u i pm en t  th at  i s  a  com bi n ati on  of th e  types  d es cri be d  i n  th e  two  p reced i n g  i tem s.  

N ote  2  to  e n try:  Th e  en cl os u re  of i n su l ati on -en cas e d  Cl a s s  I I  eq u i pm en t  m ay form  pa rt  of th e  wh ol e  of th e  
su ppl em en tary i n s u l ati on  or of th e  re i n forced  i n s u l ati on .  

N ote  3  to  e n try:  I f th e  eq u i p m en t  wi th  d ou bl e  i n s u l ati on  or re i n force d  i n su l ati on  th rou g h ou t h as  an  ea rth i n g  
term i n al  or ea rth i n g  con tact,  i t  i s  con s i d ered  to  be  of C l ass  I  con s tru cti on .  

N ote  4  to  en try:  Cl as s  I I  eq u i pm en t m ay be  provi d ed  wi th  m ean s  for m ai n tai n i n g  th e  con ti n u i ty of p rotecti ve  
ci rcu i ts ,  i n su l ate d  from  accessi b l e  con d u cti ve  p arts  b y d ou bl e  i n s u l ati on  or re i n forced  i n su l ati on .  

N ote  5  to  en try:  Cl ass  I I  eq u i pm en t m ay h ave  pa rts  ope rati n g  at  S E LV.  

class  I I I  equ ipment  
eq u i pm en t i n  wh i ch  protecti on  ag ai n st e l ectri c sh ock re l i es  on  su ppl y at  SE LV an d  i n  wh i ch  
vol tag es  h i g h er th an  th ose  of S ELV are  n ot g en erated  

N ote  1  to  e n try:  E q u i pm en t  i n ten d ed  to  b e  ope rate d  at  S E LV an d  wh i ch  h a ve  i n tern al  ci rcu i ts  th at  ope rate  at  a  
vol ta g e  oth e r th a n  S E LV are  n ot  i n cl u d ed  i n  th e  cl assi fi cati on  an d  a re  s u bj ect  to  a d d i ti on al  req u i rem en ts .  

Col lective  Electri fication  System  
CES  
m i cropower pl an t an d  m i crog ri d  th at su ppl i es  e l ectri ci ty to  m u l ti p l e  con su m pti on  poi n ts  u s i n g  a  
s i n g l e  or m u l ti p l e  en erg y resou rce  poi n ts  

color  
th e  col or ch aracteri cti cs  of a  l am p are  d efi n ed  b y th e  col or appearan ce an d  th e  col or ren d i ti on  
(or ren d eri n g )  

N ote  1  to  en try:  Th e  actu al  col or of th e  l am p  i s  ca l l ed  col or a pp earan ce  a n d  i s  d efi n e d  i n  te rm s  of th e  s p ectral  
tri sti m u l u s  val u es  (col or co-ord i n ates)  accord i n g  to  th e  recom m en d ati on s  of th e  I E C.  

N ote  2  to  en try:  Th e  spectral  ch aracte ri sti cs  of th e  l i g h t  em i tted  b y th e  l am p h ave  an  effect  on  th e  app ea ra n ce  of 
th e  ob j ects  i t  i l l u m i n ates;  th i s  e ffect  i s  cal l ed  re n d i ti on .  

color temperature  

tem peratu re  of a  sou rce  wh ose rad i ati on  h as  th e  sam e ch rom ati ci ty as  th at of a  g i ven  sti m u l u s  

commissioning   

fi n al  ch ecki n g  of i n sta l l ati on  an d  operati on  of a  battery on  s i te  
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compact fluorescent l amp 
CFL  
a tu bu l ar fl u orescen t l am p u n i t  wi th  a  ben d ed  tu be  th at i n corporates,  perm an en tl y en cl osed ,  
a l l  e l em en ts  th at  are  n ecessary for starti n g  an d  for s tabl e  operati on ,  an d  wh i ch  d oes  n ot 
i n cl u d e  an y repl aceabl e  or i n terch an g e abl e  parts  

constant current charge  
ch arg e  d u ri n g  wh i ch  th e  e l ectri c cu rren t  i s  m ai n tai n ed  at  a  con stan t val u e  reg ard l ess  of th e  
battery vol tag e  or tem peratu re  

[S OU RCE :  I E C 600 50-482: 2 004,  482-05-3 8]  

cycle   
a seq u en ce of a  d i sch arg e  fo l l owed  b y a  ch arg e  or a  ch arg e  fol l owed  by a  d i sch arg e  of a  
battery u n d er speci fi ed  con d i ti on s  

cycl ing  <of a  cel l  or battery>   
set  of operati on s  th at i s  carri ed  ou t  on  a  secon d ary cel l  or battery an d  i s  repeated  reg u l arl y i n  
th e  sam e seq u en ce   

N ote  1  to  en try:  I n  a  s econ d a ry battery th ese  op erati on s  m a y con si s t  of a  s eq u en ce  of a  d i sch arg e  fo l l owed  b y a  
ch arg e  or a  ch arg e  fol l owe d  b y a  d i sch arg e  u n d er s p eci fi ed  con d i ti on s.  Th i s  seq u en ce  m ay i n cl u d e  res t  pe ri od s .  

[S OU RCE :  I E C 600 50-482: 2 00 4,  482-05-2 8]  

densi ty  

com m on l y con s i d ered  as  th e  vol u m i c m ass,  i n  kg  /  d m 3  

N ote  1  to  en try:  De n si ty  i s  a l s o  d efi n ed  as  a  d i m en si on l es s  m ag n i tu d e  e xpressi n g  th e  rati o  of th e  e l ectrol yte  m ass  
to  th e  water m ass  occu pyi n g  th e  sam e  vol u m e  at  4  ° C.  

dispatchable  power system  
sou rce,  g en erator,  s ystem  i s  d i spatch abl e  i f d e l i vered  power i s  avai l abl e  at  an y speci fi ed  ti m e 
(for exam pl e,  a  g en set i s  a  d i spatch abl e  s ystem ,  RE N  g en erator i s  a  n on - d i spatch abl e  power 
system )  

double  insu lation   

i n su l ati on  com pri s i n g  both  basi c  i n su l ati on  an d  su ppl em en tary i n su l ati on  

[S OU RCE :  I E C 600 50-1 95: 1 998,  1 95-06-0 8]  

DRES 

d ecen tral i zed  ru ral  e l ectri fi cati on  s ystem  

dry charged  battery  
state  of d e l i very of som e types  of secon d ary battery wh ere  th e  cel l s  con tai n  n o  e l ectrol yte  an d  
th e  p l ates  are  d ry an d  i n  a  ch arg ed  state  

[S OU RCE :  I E C 600 50-482: 2 004,  482-05-3 0]  

duration  of service  

n u m ber of h ou rs  wh en  a  l oad  i s  powered  

DWQIT 

d ai l y wei g h ted  q u al i ty of servi ce  

earth   
con d u cti ve  m ass  of th e  earth ,  wh ose  el ectri c  poten ti a l  at  an y poi n t i s  con ven ti on al l y taken  as  
eq u al  to  zero  

[S OU RCE :  I E C 60050-82 6: 2 004,  82 6-04-0 1 ]  
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earth ing  

a protecti on  ag ai n st  e l ectri c sh ocks  

electric  equ ipment  
i tem  u sed  for su ch  pu poses  as  g en erati on ,  con versi on ,  tran sm i ssi on ,  d i s tri bu ti on  or u ti l i zati on  
of e l ectri c en erg y,  su ch  as  e l ectri c m ach i n es,  tran sform ers,  swi tch g ear an d  con trol g ear,  
m easu ri n g  i n stru m en ts,  protecti ve  d evi ces,  wi ri n g  system s,  cu rren t-u s i n g  eq u i pm en t  

[S OU RCE :  I E C 6 0050-82 6: 2 00 4,  82 6-1 6-01 ]  

electrochemical  cel l  or battery 
an  e l ectroch em i cal  s ystem  capabl e  of stori n g  i n  ch em i cal  form  th e  e l ectri c en erg y recei ved  
an d  wh i ch  can  g i ve  i t  back by con vers i on  

[S OU RCE :  I E C 6 0050-482: 2 00 4,  482-02-2 9]  

electrolyte   

l i q u i d  or sol i d  su bstan ce con tai n i n g  m obi l e  i on s  wh i ch  ren d er i t  i on i cal l y con d u cti ve  

N ote  1  to  en try:  Th e  el ectrol yte  m ay be  l i q u i d ,  s ol i d  or a  g el .  

eng ineering  consultant  
org an i zati on ,  com pan y or person  respon si b l e  for tran s l ati n g  th e  n eed s  of th e  poten ti a l  u ser 
i n to  tech n i ca l  req u i rem en ts ,  i n  accord an ce wi th  th e  re l evan t I EC tech n i cal  speci fi cati on s,  an d  
prepari n g  th e  cal l  for ten d ers  

envi ronmental  conditions   

ch aracteri sti cs  su ch  as  e l evati on ,  tem peratu re,  h u m i d i ty,  th at m a y i n fl u en ce perform an ces  

equ ipotential  bond ing   
provi s i on  of e l ectri c con n ecti on s  between  con d u cti ve  parts,  i n ten d ed  to  ach i eve  
eq u i poten ti a l i ty 

N ote  1  to  en try:  Th e  rol e  of th e  e q u i pote n ti al  b on d i n g  i s  to  d ecre ase  th e  d i ffere n ce  i n  pote n ti a l  th at  ca n  e xi s t  
between  two  e xp os ed -con d u cti ve  p arts  of a n  i n stal l ati on .   

extra-low vol tage  
ELV  

vol tag e  n ot  exceed i n g  th e  re l evan t  vol tag e  l i m i t  of ban d  I  speci fi ed  i n  I EC  6 0449  

See  a l so  I E C 6 1 2 0 1 .  Vol tag e  n ot exceed i n g  50  V a. c.  an d  1 2 0  V d . c.  ri ppl e  free  are  
con s i d ered  to  be  E LV 

[S OU RCE :  I E C 6 0050-82 6: 2 00 4,  82 6-1 2-30]  

fu l fi lment  of service  
rati o  of a  m easu red  provi d ed  servi ce  to  a  req u i red  servi ce  

gassing  of a  cel l   

evol u ti on  of g as  resu l ti n g  from  e l ectrol ys i s  of th e  water i n  th e  e l ectrol yte  of a  ce l l  

[S OU RCE :  I E C 60050-482: 2 004,  482-05-51 ]  

General  Specification  
GS   
speci fi cati on  prepared  b y th e  proj ect d evel oper u s i n g  th e  presen t seri es  of I EC  62 2 57  
d ocu m en ts  wh i ch  m ai n l y d efi n es  th e  l evel  an d  cost of servi ces  to  be  reach ed  an d  proj ect  
con d i ti on s  i n cl u d i n g  th e  ad m i n i strati ve  fram e an d  tech n o-econ om i c con text of th e  proj ect as  
wel l  as  of th e  proj ect  t i m etabl e  

HMPS  
h ybri d  m i cropower system :  m i cropower s ystem  i n cl u d i n g  g en erators  from  d i fferen t  
tech n ol og i es  
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hybrid  system  

m u l ti -sou rces  s ystem  

identi fication  fi le  
IF  
d ocu m en t d escri b i n g  th e  eq u i pm en t i n  term s  of d etai l ed  tech n i cal  speci fi cati on ,  d es i g n  an d  
associ ated  perform an ce  

Ind ividual  electri fication  system  
IES  
m i cropower p l an t  s ystem  th at su ppl i es  e l ectri ci ty to  on e  con su m pti on  poi n t u su al l y wi th  a  
s i n g l e  en erg y resou rce  poi n t  

IK code  
d eg ree  of protecti on  provi d ed  b y en cl osu res  for e l ectri cal  eq u i pm en t ag ai n st extern al  
m ech an i cal  i m pacts  

i l l uminance  <of an  elementary surface>  
symbol  E   

th e  l u m i n ou s  fl u x recei ved  b y an  e l em en tary su rface  d i vi d ed  b y th e  area  of th i s  su rface  

N ote  1  to  e n try:  I n  th e  S I  system  of u n i ts  i l l u m i n an ce  i s  e xpress ed  i n  l u x ( l x)  or l u m en s  pe r sq u a re  m etre  ( l m /m 2 ).  
1  l u x i s  th e  i l l u m i n an ce  prod u ced  on  a  su rface  of 1  sq u are  m etre  by a  l u m i n ou s  fl u x of 1  l u m en  u n i form l y d i stri b u ted  
ove r th at  s u rface.  

[S OU RCE :  I E C 600 50-72 3: 1 997,  72 3-08-3 0]  

i l l uminance  meter  

i n stru m en t for m easu ri n g  i l l u m i n an ce  

[S OU RCE :  I E C 600 50-84 5: 1 987,  84 5-05-1 6]  

IMOD_REVERSE  
th e  cu rren t a  m od u l e  can  wi th stan d  i n  th e  reverse  d i recti on  to  n orm al  wi th ou t d am ag e  to  th e  
m od u l e.  Th i s  rati n g  i s  obtai n ed  from  th e  m an u factu rer at  expected  operati n g  con d i ti on s.   

Th i s  cu rren t rati n g  d oes  n ot re l ate  to  b ypass  d i od e  rati n g .   

N ote  1  to  en try:   M od u l e  re verse  cu rren t  i s  th e  cu rren t  fl owi n g  th rou g h  th e  P V cel l s  i n  th e  re ve rs e  d i recti on  to  
n orm al  cu rre n t.  

N ote  2  to  e n try:  A typi cal  fi g u re  for crystal l i n e  s i l i con  m od u l es  i s  betwee n  2  an d  2 , 6  t i m es  th e  n orm al  sh ort  ci rcu i t  
cu rren t  rati n g  I

S C  M O D
.  

implementation  contract 
con tract between  proj ect d evel oper an d  proj ect i m pl em en ter u su al l y th e  resu l t  of a  
com peti ti ve  sol l i ci tati on  for proposal s  d evel oped  b y th e  proj ect d evel oper on  th e  basi s  of th e  
g en eral  speci fi cati on  

in i tial  charge  

a com m i ssi on i n g  ch arg e  g i ven  to  a  n ew battery to  bri n g  i t  to  th e  fu l l y ch arg ed  state  

instructed  person  

person  ad eq u atel y ad vi sed  or su pervi sed  b y ski l l ed  person s  to  en abl e  h i m /h er:  

•  to  percei ve  ri sks  an d  to  avoi d  h azard s  wh i ch  e l ectri cal ,  ch em i cal  or m ech an i ca l  eq u i pm en t 
m ay create,  

•  to  perform  correctl y th e  req u i red  task 

IP  degree  
d eg ree  of protecti on  provi d ed  b y en cl osu res  for e l ectri cal  eq u i pm en t ag ai n st pen etrati on  b y 
fore i g n  bod i es  an d  d u st/water 
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ISC ARRAY   

th e  sh ort  ci rcu i t  cu rren t of th e  PV arra y at S tan d ard  Test Con d i ti on s,  an d  i s  eq u al  to:  

I S C ARRAY  =  I S C M OD  ×  S A  

wh ere  SA  i s  th e  tota l  n u m ber of para l l e l -con n ected  PV stri n g s  i n  th e  PV array 

ISC MOD  
th e  sh ort  ci rcu i t cu rren t of a  PV m od u l e  or PV stri n g  at S tan d ard  Test Con d i ti on s  (STC),  as  
speci fi ed  b y th e  m an u factu rer i n  th e  prod u ct  speci fi cati on  p l ate.  

As  PV stri n g s  are  a  g rou p  of PV m od u l es  con n ected  i n  seri es ,  th e  sh ort  ci rcu i t  cu rren t of a  
stri n g  i s  eq u al  to  I S C M O D .  

ISC S-ARRAY  

th e  sh ort  ci rcu i t cu rren t of a  PV su b-arra y at  Stan d ard  Test Con d i ti on s  (STC),  an d  eq u al  to:  

I S C S -ARRAY  =  I S C M OD  ×  SS A  

wh ere  SS A  i s  th e  n u m ber of paral l e l -con n ected  PV stri n g s  i n  th e  PV su b-arra y 

isolated  si te  
el ectri c ch aracteri sti c to  d efi n e  a  speci fi c l ocati on  n ot cu rren tl y con n ected  to  a  
n ati on al /reg i on al  g ri d  

junction  box  

cl osed  or protected  con n ecti n g  d evi ce  a l l owi n g  m aki n g  of on e  or several  j u n cti on s   

[S OU RCE :  I E C 6 0050-442: 1 998,  442-08-03]  

lead-acid  battery  
storag e  battery i n  wh i ch  th e  e l ectrod es  are  m ad e m ai n l y from  l ead  an d  th e  e l ectrol yte  i s  a  
su l ph u ri c aci d  sol u ti on  

l i censed  person  
person  wh o i s  au th ori zed  to  perform  e l ectri cal  work u n d er th e  appropri ate  state  or terri tory 
statu tes  an d  reg u l ati on s.  On l y ski l l ed  or i n s tru cted  person s  can  be  l i cen sed .  

l i fe  <of a  lamp>   
tota l  t i m e  for wh i ch  a  l am p h as  been  operated  before  i t  becom es u sel ess,  or i s  con si d ered  to  
be  so  accord i n g  to  speci fi ed  cri teri a .  

Lam p l i fe  i s  u su al l y expressed  i n  h ou rs.  

[S OU RCE :  I E C 6 0050-845: 1 987,  845-07-61 ]  

l i fe  test  
test i n  wh i ch  l am ps  are  operated  u n d er speci fi ed  con d i ti on s  for a  speci fi ed  ti m e or to  th e  en d  
of l i fe  an d  d u ri n g  wh i ch  ph otom etri c an d  e l ectri cal  m easu rem en ts  m ay be  m ad e at speci fi ed  
i n terval s  

[S OU RCE :  I E C 6 0050-845: 1 987,  845-07-62]  

l igh t appl ication  

l i g h t prod u ced  b y th e  l an tern  to  a l l ow a  g i ven  acti vi ty  

N ote  1  to  en try:  E xam pl es  of categ ori es  of app l i cati on s  of th e  l i g h t  a re  g i ven  i n  5. 1 .  

l igh t output  ratio  <of a  l uminaire>  
l uminai re  efficiency <USA>   
rati o  of th e  tota l  fl u x of th e  l u m i n ai re,  m easu red  u n d er speci fi ed  practi cal  con d i ti on s  wi th  i ts  
own  l am ps  an d  eq u i pm en t,  to  th e  su m  of th e  i n d i vi d u a l  l u m i n ou s  fl u xes  of th e  sam e l am ps  
wh en  operated  ou ts i d e  th e  l u m i n ai re  wi th  th e  sam e eq u i pm en t,  u n d er speci fi ed  con d i ti on s  
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[S OU RCE :  I E C 600 50-84 5: 1 987,  84 5-09-3 9]  

l igh t un i t   
assem bl y i n s i d e  a  cas i n g  of a l l  parts  su ch  as  l am ps,  opti cal  apparatu s,  col ou red  g l ass,  
term i n al s ,  n ecessary to  exh i b i t  a  l i g h t aspect  

[S OU RCE :  I E C 600 50-82 1 : 1 998,  82 1 -02-3 8]  

l igh ting  equ ipment  
l u m i n ai re  an d  l am p com bi n ati on  

l igh ting  performance   
abi l i ty of a  prod u ct  to  provi d e  th e  ri g h t i l l u m i n an ce  for a  g i ven  appl i cati on  

l ive  part  
con d u ctor or con d u cti ve  part i n ten d ed  to  be  en erg i zed  i n  n orm al  operati on ,  i n cl u d i n g  a  n eu tral  
con d u ctor,  bu t b y con ven ti on  n ot  a  PEN  con d u ctor or  PEM  con d u ctor or PE L con d u ctor 

N ote  1  to  en try:  Th i s  con cept  d oes  n ot  n ecessari l y i m pl y a  ri s k of e l ectri c  sh ock.  

[S OU RCE :  I E C 600 50-1 95: 1 998,  1 95-02-1 9]  

luminai re   
apparatu s  wh i ch  d i stri bu tes,  fi l ters  or tran sform s  th e  l i g h t  tran sm i tted  from  on e  or m ore  l am ps  
an d  wh i ch  i n cl u d es,  except th e  l am ps  th em sel ves,  a l l  th e  parts  n ecessary for fi xi n g  an d  
protecti n g  th e  l am ps  an d ,  wh ere  n ecessary,  ci rcu i t au xi l i ari es  tog eth er wi th  th e  m ean s  for 
con n ecti n g  th em  to  th e  e l ectri c  su ppl y.  

[S OU RCE :  I E C 600 50-84 5: 1 987,  84 5-1 0-0 1 ]  

luminous  efficacy 
[lm/W]   

q u oti en t of th e  l u m i n ou s  fl u x em i tted  b y th e  power con su m ed  b y th e  sou rce   

[S OU RCE :  I E C 600 50-84 5: 1 987,  84 5-01 -55]  

maintenance  contractor 
org an i zati on ,  corporate  com pan y,  operator or person  con tracted  b y th e  operator for 
perform i n g  m ai n ten an ce  operati on s  on  th e  i n stal l ati on  

microgrid  
su bs ystem  of a  D RES  i n ten d ed  for power d i stri bu ti on  of wh i ch  th e  capaci ty d oes  n ot exceed  
1 0 0  kVA,  an d  powered  by a  m i cropower p l an t  

N ote  1  to  en try:  Th e  p refi x “m i cro”  i s  i n ten d ed  to  e xpress  th e  l ow l e ve l  of tra n sm i tti n g  capaci ty.  

micropower plant  
power p l an t th at prod u ces  l ess  th an  50  kVA th rou g h  th e  u se  of a  s i n g l e  resou rce  or h ybri d  
system  

micropower system  

su bs ystem  of a  D RES  for power g en erati on  u p  to  1 0 0  kVA 

N ote  1  to  e n try:  Th e  prefi x “m i cro”  i s  i n ten d ed  to  exp ress  th e  l ow p ower l evel  g en erated  ( from  a  fe w kVA to  a  few 
ten s  of kVA).  

micropowerplant 

su bs ystem  of a  D RES  for power g en erati on  u p  to  1 0 0  kVA 

N ote  1  to  e n try:  Th e  prefi x “m i cro”  i s  i n ten d ed  to  exp ress  th e  l ow p ower l evel  g en erated  ( from  a  fe w kVA to  a  few 
ten s  of kVA).  

nominal  capaci ty  

su i tabl e  approxi m ate  q u an ti ty of e l ectri ci ty,  u sed  to  i d en ti fy th e  capaci ty of a  ce l l  or a  battery 
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N ote  1  to  en try:  Th i s  va l u e  i s  u su al l y e xp ress ed  i n  Am pere -h ou rs  (Ah ).  

non-d ispatchable  power system  
a n on -d i spatch abl e  s ystem  i s  resou rce  d epen d en t;  power m i g h t n ot be  avai l ab l e  at  a  speci fi ed  
ti m e  

observed  battery capaci ty  
q u an ti ty of e l ectri ci ty or e l ectri ca l  ch arg e  th at a  battery i n  h i g h  state  of ch arg e  can  d el i ver 
u n d er th e  proposed  test con d i ti on s  

N ote  1  to  en try:  I n  practi ce,  b attery cap aci ty i s  e xpres sed  i n  Am pere-h ou rs  (Ah ).  

operator 
org an i zati on ,  com pan y or person  i n  ch arg e  of system  operati on s,  m an ag em en t an d  
m ai n ten an ce  

ord inary person  

person  wh o  i s  n e i th er a  ski l l ed  person  n or an  i n stru cted  person  

owner 
org an i zati on ,  com pan y or person  fi n an ci a l l y respon si b l e  for th e  wh ol e  s ystem  an d  m ai n tai n i n g  
ti t l es  of a l l  th e  eq u i pm en t.  Th e  own er cou l d  h ave  a l so  an oth er rol e,  su ch  as  proj ect d evel oper 
or operator,  bu t  m ay be  a  com pl ete l y separate  org an i zati on  

PEL conductor  
con d u ctor com bi n i n g  th e  fu n cti on s  of both  a  protecti ve  earth i n g  con d u ctor an d  a  l i n e  
con d u ctor 

[S OU RCE :  I E C 600 50-1 95: 1 998,  1 95-02-1 4]  

PEN  conductor  

con d u ctor com bi n i n g  th e  fu n cti on s  of a  protecti ve  earth i n g  con d u ctor an d  a  n eu tral  con d u ctor  

[S OU RCE :  I E C 600 50-82 6: 2 004,  82 6-04-2 5]  

period  of service  
part of th e  d a y wh en  a  l oad  i s  powered  

portable   
capabl e  to  be  carri ed  b y on e  person  

N ote  1  to  en try:  Th e  te rm  “portabl e”  i m pl i es  often  th e  ad d i ti on al  a bi l i ty to  op erate  wh e n  carri ed .  

[S OU RCE :  I E C 600 50-1 51 : 2 001 ,  1 51 -1 6-4 7]  

power condi tion ing  un i t  
PCU  
system  th at  con verts  th e  e l ectri cal  power d e l i vered  b y th e  PV arra y i n to  th e  appropri ate  
freq u en cy an d /or vol tag e  val u es  to  be  d e l i vered  to  th e  l oad ,  or stored  i n  a  battery or i n j ected  
i n to  th e  e l ectri ci ty g ri d   

power condi tion ing  un i t,  i solated  
power con d i ti on i n g  u n i t wh ere  th ere  i s  e l ectri cal  separati on  between  th e  i n pu t an d  ou tpu t 
ci rcu i ts  (e. g .  b y m ean s  of an  i sol ati on  tran sform er)  

power condi tion ing  un i t,  non-isolated  
power con d i ti on i n g  u n i t wh ere  th ere  i s  n o  e l ectri cal  separati on  between  th e  i n pu t  an d  ou tpu t 
ci rcu i ts  

power factor  
u n d er peri od i c con d i ti on s,  rati o  of th e  absol u te  val u e  of th e  acti ve  power P  to  th e  apparen t 
power S  
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power l ine  
overh ead  or u n d erg rou n d  l i n e  i n stal l ed  to  con ve y e l ectri cal  en erg y for an y pu rpose  oth er th an  
com m u n i cati on  

project  developer  
org an i zati on ,  com pan y or person  wh o d efi n es  an d  prom otes  th e  ru ral  e l ectri fi cati on  proj ect,  
ass i g n s  th e  proj ect i m pl em en ter,  d eterm i n es  com pl i an ce  wi th  th e  speci fi cati on s  an d  i s  a l so  
respon si b l e  for obtai n i n g  resou rces  for fi n an ci n g  th e  proj ect  

project  implementer 
general  contractor 
org an i zati on ,  com pan y or person  en tru sted  b y th e  proj ect d evel oper to  perform  th e  work or 
h ave  th i s  work perform ed  pu rsu an t to  th e  g en eral  speci fi cati on  (poss i b l y th rou g h  som e 
su bcon tractors)  

protected  extra-low voltage  
PELV 
extra- l ow vol tag e  s ystem  wh i ch  i s  n ot e l ectri cal l y separated  from  earth ,  bu t wh i ch  oth erwi se  
sati sfi es  a l l  th e  req u i rem en ts  for S E LV 

protective  conductor 
( i d en ti fi cati on :  PE)  
con d u ctor provi d ed  for pu rposes  of safety,  for exam pl e  protecti on  ag ai n st  e l ectri c sh ock 

N ote  1  to  en try:  I n  an  e l ectri cal  i n s ta l l ati on ,  th e  con d u ctor i d en ti fi e d  PE  i s  n orm al l y a l s o  con si d e red  as  protecti ve  
earth i n g  con d u ctor.  

[S OU RCE :  I E C 600 50-1 95: 1 998,  1 95-02-0 9]  

PV array  
a)  m ech an i cal l y i n teg rated  assem bl y of m od u l es  or pan el s  an d  su pport stru ctu re  th at form s  a  

d . c.  e l ectri ci ty-prod u ci n g  u n i t.  An  arra y d oes  n ot  i n cl u d e  fou n d ati on ,  tracki n g  apparatu s,  
th erm al  con trol ,  an d  oth er su ch  com pon en ts   

[S OU RCE :  I E C 61 836: 2 007,  d efi n i ti on  3 . 3. 45  a)  ]  

b)  m ech an i cal l y an d  e l ectri cal l y i n teg rated  assem bl y of PV m od u l es,  an d  oth er n ecessary 
com pon en ts ,  to  form  a  d . c.  power su ppl y u n i t   

[S OU RCE :  I E C 603 64-7-71 2 : 2 0 02 ,  d efi n i ti on  71 2. 3. 4]  

N ote  1  to  en try:  A PV arra y m ay con si s t  of a  s i n g l e  P V m od u l e,  a  s i n g l e  P V s tri n g ,  or s e ve ral  pa ral l e l -con n ected  
stri n g s,  or several  p aral l e l -con n ected  PV su b -a rrays  a n d  th ei r associ ate d  e l ectri cal  com pon en ts .  For th e  pu rposes  
of th i s  stan d ard  th e  b ou n d a ry of a  PV arra y i s  th e  ou tpu t  s i d e  of th e  P V array d i scon n ecti n g  d e vi ce.  Two  or m ore  
PV arrays ,  wh i ch  a re  n ot  i n te rcon n ecte d  i n  p aral l e l  on  th e  g en e rati on  s i d e  of th e  p ower con d i ti on i n g  u n i t,  s h al l  be  
con si d e red  as  i n d epe n d en t  P V arra ys .  

PV array cable  
ou tpu t cabl e  of a  PV arra y th at con n ects  th e  PV arra y j u n cti on  box to  th e  PV arra y 
d i scon n ecti n g  d evi ce  

PV array junction  box  

j u n cti on  box wh ere  a l l  s tri n g s  of an y arra y are  con n ected   

[S OU RCE :  I E C 603 64-7-71 2 : 2 0 02 ,  d efi n i ti on  71 2. 3. 5,  m od i fi ed ]  

PV array vol tage  

th e  PV arra y vol tag e  i s  con s i d ered  to  be  eq u al  to  VO C ARRAY  u n d er worst case  con d i ti on s  

N ote  1  to  en try:  Th e  ope n  ci rcu i t  vol ta g e  i s  d epe n d en t  on  th e  cel l  tem peratu re  an d  tech n ol og y.  

PV array,  earthed  

PV arra y wh ere  on e  of th e  pol es  of th e  d . c.  ou tpu t ci rcu i t  i s  e l ectri cal l y bon d ed  to  earth  
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PV array,  floating  
PV arra y wh ere  n on e  of th e  pol es  of th e  d . c.  ou tpu t ci rcu i t  i s  e l ectri ca l l y bon d ed  to  earth  an d  
con n ected  to  an  appl i cati on  ci rcu i t  wh i ch  i s  e i th er u n earth ed  or d ou bl e  i sol ated  

PV array,  i solated  
PV arra y wh ere  th ere  i s  at l east a  s i m pl e  e l ectri ca l  separati on  between  th e  PV arra y ou tpu t 
ci rcu i t (d . c.  s i d e)  an d  th e  a . c.  s ystem  

N ote  1  to  e n try:  A s i m pl e  e l ectri cal  se parati on  of powe r ci rcu i ts  i s  u s u al l y ach i e ve d  b y m ean s  of a  power 
tran sform er.  

PV array,  unearthed  

PV arra y wh ere  n on e  of th e  pol es  of th e  d . c.  ou tpu t ci rcu i t  i s  e l ectri cal l y bon d ed  to  earth  

PV cel l  
a)  bas i c u n i t  of ph otovol ta i c con versi on ,  a  sem i con d u ctor d evi ce  th at can  con vert l i g h t 

d i rectl y i n to  e l ectri cal  en erg y;   

b)  bas i c  ph otovol tai c  d evi ce   

N ote  1  to  e n try:  Th e  preferre d  term  i s  "s ol ar ph otovol ta i c  cel l "  or " ph otovol ta i c  cel l " ,  col l oq u i a l l y refe rred  to  as  a  
"sol ar cel l " .  

[S OU RCE :  I E C 60904-3: 200 8]  

PV modu le  junction  box 
en cl osu re  affi xed  to  a  PV m od u l e,  wh ere  th e  e l ectri ca l  con n ecti on s  to  th e  PV m od u l e  are  
m ad e  

PV modu le  

sm al l est  com pl ete  en vi ron m en tal l y protected  assem bl y of i n tercon n ected  cel l s   

N ote  1  to  en try:  Col l oq u i a l l y referre d  to  as  a  " sol a r m od u l e" .  

[S OU RCE :  I E C 60904-3: 200 8]  

PV string  cable  
cabl e  con n ecti n g  th e  m od u l es  i n  a  PV stri n g ,  or con n ecti n g  th e  stri n g  to  a  j u n cti on  box or to  
th e  d . c.  term i n al s  of th e  power con d i ti on i n g  u n i t   

PV string  
ci rcu i t  of seri es-con n ected  m od u l es  

PV sub-array cable  
ou tpu t cabl e  of a  PV su b -arra y th at carri es  on l y th e  ou tpu t cu rren t of i ts  associ ated  su b-arra y 
i n  n orm al  operati on ,  an d  th at con n ects  th e  PV su b-arra y wi th  th e  oth er PV su b-arra ys  th at 
con sti tu te  th e  PV arra y  

N ote  1  to  en try:  PV s u b -a rray cabl es  are  on l y re l evan t  for PV arrays  th at  are  d i vi d ed  i n to  s u b-arra ys.  

PV sub-array junction  box 
en cl osu re  wh ere  a l l  th e  PV stri n g s  of a  PV su b- arra y are  el ectri cal l y con n ected  i n  para l l e l  an d  
wh ere  protecti on  d evi ces  m ay be  l oca ted  i f n ecessary  

N ote  1  to  en try:  PV s u b -a rray j u n cti on  boxes  are  on l y re l eva n t  for PV arra ys  th at  are  d i vi d e d  i n to  s u b -a rra ys .   

PV sub-array 

porti on  of an  arra y th at can  be  con si d ered  as  a  u n i t   

QI  

q u al i ty of servi ce  i n d ex 

rated  capaci ty <of a  cel l  or a  battery>   
q u an ti ty of e l ectri ci ty,  d ecl ared  b y th e  m an u factu rer,  wh i ch  a  cel l  or a  battery can  d e l i ver 
u n d er speci fi ed  con d i ti on s  after a  fu l l  ch arg e  
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N ote  1  to  en try:  Th e  rate d  ca paci ty sh own  on  th e  b atte ry l a bel  i s  g i ven  for a  d i s ch a rg e  pe ri od  wh i ch  d ep en d s  on  
th e  tech n ol og y u sed  i n  th e  b attery.  

N ote  2  to  en try:  Th e  cap aci ty of a  batte ry i s  h i g h er wh en  i t  i s  d i sch arg ed  s l owl y.  For e xam pl e,  va ri ati on s  a re  i n  th e  
ord er of 1 0  %  to  2 0  %  b etwe en  a  capaci ty m easu red  over 5  h  an d  a  capaci ty m easu re d  over 1 00  h .  

rated  color 
col or appearan ce as  d ecl ared  b y th e  m an u factu rer or respon si bl e  ven d or,  or th e  col or 
correspon d i n g  to  th e  col or d es i g n ati on  m arked  on  th e  l am p 

rated  frequency 

freq u en cy m arked  on  th e  l am p or d ecl ared  as  su ch  b y th e  m an u factu rer or respon si b l e  ven d or  

rated  vol tage  v   
[V]   

vol tag e  speci fi ed  b y th e  m an u factu rer an d  rated  for th e  n om i n al  fu n cti on i n g  of th e  l am p  

RE 

ren ewabl e  en erg y 

real  power 
effective  power 

apparen t power m u l ti pl i ed  b y th e  power factor 

N ote  1  to  en try:  Real  powe r,  i . e. th e  actu a l  powe r d e l i vered  to  or con su m ed  by th e  l oad ,  i s  e xp ress e d  i n  watts .  

reference  i rradiation  
val u e  of i rrad i ati on  taken  i n  con si d erati on  for th e  d es i g n  of th e  s ystem ,  approved  b y th e  
proj ect i m pl em en ter an d  speci fi ed  i n  th e  G S  of th e  proj ect  

reinforced  insu lation   
i n su l ati on  of h azard ou s- l i ve-parts  wh i ch  provi d es  a  d eg ree  of protecti on  ag ai n st e l ectri c sh ock 
eq u i val en t  to  d ou bl e  i n su l ati on  

N ote  1  to  e n try:  Rei n forced  i n su l ati on  m ay com pri s e  s evera l  l a yers  wh i ch  can n ot be  tested  s i n g l y as  bas i c  
i n su l ati on  or su p pl em en tary i n su l ati on .  

[S OU RCE :  I E C 600 50-1 95: 1 998,  1 95-06-0 9]  

remote  s i te/area  
g eog raph i c ch aracteri sti c to  d efi n e  a  speci fi c l ocati on  far from  d evel oped  i n frastru ctu res,  
speci fi ca l l y en erg y d i stri bu ti on  

ripple-free  d .c.  

for s i n u soi d a l  ri ppl e  vol tag e,  a  ri pp l e  con ten t n ot exceed i n g  1 0  %  r. m . s.   

Th erefore  th e  m axi m u m  peak val u e  d oes  n ot exceed  1 20  V for a  n om i n al  1 08  V ri ppl e-free  
d . c.  s ystem  

secondary cel l   
cel l  wh i ch  i s  d es i g n ed  to  be  e l ectri cal l y rech arg ed   

N ote  1  to  en try:  Th e  rech a rg e  i s  accom pl i sh ed  by wa y of a  reve rsi bl e  ch em i cal  reacti on .  

[S OU RCE :  I E C 600 50-482: 2 004,  482-01 -0 3]  

section  of an  overhead  l ine  

part of a  l i n e  between  two ten s i on  pol es   

N ote  1  to  en try:  A secti on  g e n eral l y i n cl u d es  several  spa n s .  

selectivi ty 
protection  coord ination   

abi l i ty of a  protecti on  to  i d en ti fy th e  fau l ty secti on  an d /or ph ase(s)  of a  power s ystem  
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[S OU RCE :  I E C 60050-448: 1 995,  448-1 1 -06]  

self-d ischarge  
ph en om en on  b y wh i ch  a  cel l  or battery l oses  en erg y i n  oth er wa ys  th an  b y d i sch arg e  i n to  an  
extern al  ci rcu i t  

N ote  1  to  en try:  S e e  a l so  ch a rg e  rete n ti on .  

[S OU RCE :  I E C 600 50-482: 2 00 4,  482-03-2 7]  

SELV  
safety extra- l ow vol tag e  
extra- l ow vol tag e  s ystem  wh i ch  i s  e l ectri ca l l y separated  from  earth  an d  from  oth er s ystem s i n  
su ch  a  wa y th at  a  s i n g l e  fau l t can n ot  g i ve  ri se  to  th e  ri sk of e l ectri c sh ock  

service  connection  l i ne  

con d u ctors  between  th e  su ppl i er’ s  m ai n s  an d  th e  cu stom er’ s  i n sta l l ati on  

N ote  1  to  en try:  I n  th e  case  of an  ove rh e ad  s ervi ce  con n e cti on ,  th i s  m ean s  th e  con d u ctor b etwe en  a  su ppl y-l i n e  
pol e  an d  th e  cu stom er’ s  i n s ta l l ati on .  

service  l i fe  <of a  battery>   
peri od  of u sefu l  l i fe  of a  battery u n d er speci fi ed  con d i ti on s  

service  ratio  

exten t  i n  wh i ch  th e  servi ce  req u i red  b y th e  G S  i s  fu l fi l l ed  b y th e  s ystem  

Sgood  
Sbad  

servi ce  rati o  

shield  <of a  cable>  
su rrou n d i n g  earth ed  m etal l i c l a yer to  con fi n e  th e  e l ectri c fi e l d  wi th i n  th e  cabl e  an d /or to  
protect  th e  cabl e  from  extern al  e l ectri ca l  i n fl u en ce  

N ote  1  to  en try:  M etal l i c  sh e a th s ,  arm ou r a n d  e arth ed  con ce n tri c  con d u ctors  m ay a l so  se rve  as  sh i e l d s.  

[S OU RCE :  I E C 600 50-46 1 : 2 008,  46 1 -03-0 4]  

short-ci rcu i t current  
m axi m um  cu rren t g i ven  by a  battery i n to  a  ci rcu i t of a  very l ow res i stan ce  com pared  wi th  th at  
of th e  battery,  u n d er speci fi ed  con d i ti on s  

simple  separation   
separati on  between  e l ectri c ci rcu i ts  or between  an  e l ectri c on  a  l ocal  earth  b y m ean s  of bas i c  
i n su l ati on  

[S OU RCE :  I E C 60050-82 6: 2 00 4,  82 6-1 2-2 8]  

ski l l ed  person  

person  wi th  re l evan t  ed u cati on  or experi en ce  to  en abl e  h i m /h er:  

•  to  percei ve  ri sks  an d  to  avoi d  h azard s  wh i ch  e l ectri cal ,  ch em i cal  or m ech an i cal  eq u i pm en t 
m ay create   

•  to  perform  or su pervi se  correctl y th e  req u i red  task  

span  

part of a  l i n e  between  two con secu ti ve  pol es  

SPD  

S u rg e  Protecti on  D evi ce  
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stay  
steel  wi re,  rope  or rod ,  worki n g  u n d er ten s i on ,  th at con n ects  a  poi n t of a  su pport to  a  separate 
an ch or 

STC  
Stan d ard  Test Con d i ti on s  

stan d ard  set of referen ce con d i ti on s  u sed  for th e  testi n g  an d  rati n g  of ph otovol tai c ce l l s  an d  
m od u l es.  Th e  S tan d ard  Test Con d i ti on s  are:  

a)  PV cel l  tem peratu re  of 2 5  ºC;  

b)  i rrad i an ce  i n  th e  p l an e  of th e  PV cel l  or m od u l e  of 1  0 00  W/m 2 ;  

c)  l i g h t spectru m  correspon d i n g  to  an  atm osph eri c  a i r m ass  of 1 , 5  

storage  battery 
secondary battery  

two or m ore  secon d ary ce l l s  con n ected  tog eth er an d  u sed  as  a  sou rce  of e l ectri c  en erg y 

storage  
storag e  of en erg y prod u ced  b y on e  of th e  g en erators  of th e  s ystem  an d  wh i ch  can  be  
recon verted  th rou g h  th e  system  to  e l ectri ci ty 

subcontractor 
org an i zati on ,  com pan y or person  i n  ch arg e  of th e  execu ti on  of a  se l ected  part of th e  work 
re l ati ve  to  th e  proj ect  

supplementary insu lation   

i n d epen d en t i n su l ati on  appl i ed  i n  ad d i ti on  to  basi c i n su l ati on ,  for fau l t  protecti on  

[S OU RCE :  I E C 60050-1 95: 1 998,  1 95-06-07]  

supply point  

con tractu al  l i m i t  between  th e  g ri d  an d  th e  u ser’ s  i n sta l l ati on  

N ote  1  to  e n try:  I n  ru ral  e l ectri fi cati on  s ystem s ,  i t  i s  g en era l l y l ocate d  on  th e  i n pu t  term i n al s  (m i crog ri d  s i d e)  of 
th e  u se r’ s  i n te rface.  

Surge Protective  Device  
SPD  
surge  arrester  
d evi ce  th at i s  i n ten d ed  to  protect th e  e l ectri ca l  apparatu s  from  tran s i en t overvol tag es,  d i vert 
su rg e  cu rren t an d  to  l i m i t  th e  d u rati on  an d  freq u en tl y,  th e  am pl i tu d e  of th e  fol l ow-on  cu rren t;  i t  
con tai n s  at l east on e  n on -l i n ear com pon en t  

[S OU RCE :  I E C 60050-81 1 : 1 991 ,  81 1 -31 -09]  

technical  room  
cabinet  
room  or cabi n et wh ere  are  l ocated  d evi ces  an d  apparatu s  d ed i cated  to  i n ter-con n ecti on  of th e  
d i fferen t g en erators,  protecti on  of th e  d i fferen t ci rcu i ts ,  m on i tori n g  an d  con trol  of th e  
m i cropower s ystem  an d  i n terfaci n g  wi th  th e  appl i cati on  

terminal  
pole   

con d u cti ve  part  provi d ed  for th e  con n ecti on  of a  cel l  or battery to  extern al  con d u ctors  

total  harmonic d istortion  
THD 
rati o  of th e  r. m . s.  val u e  of th e  h arm on i cs  ( i n  th i s  con text h arm on i c cu rren ts  In  of th e  ord er n)  

to  th e  r. m . s.  va l u e  of th e  fu n d am en tal ,  vi z  
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N ote  1  to  en try:  Th i s  d efi n i ti on  h as  be en  ch os en  i n  accord an ce  wi th  th e  rel evan t stan d ard ,  I E C 61 0 00 -2 -2 .  

train ing  provider 
org an i zati on ,  com pan y or person  con tracted  b y th e  proj ect d evel oper to  provi d e  trai n i n g  to  th e 
d i fferen t  parti ci pan ts  i n  ch arg e  of u si n g ,  operati n g  an d  m ai n ta i n i n g  th e  s ystem  

trip  current 

cu rren t wh i ch  acti vates  th e  protecti on  d evi ce  

TWQIT 

tota l  wei g h ted  q u al i ty of servi ce  

user 
person  or org an i zati on  th at m akes  u se  of th e  i n sta l l ati on  servi ce(s)  to  sati sfy th ei r en erg y 
d em an d  

VOC ARRAY  

th e  open  ci rcu i t vol tag e  at Stan d ard  Test Con d i ti on s  of a  PV arra y,  an d  i s  eq u al  to:  

VO C ARRAY  =  VOC M O D  ×  M  

wh ere  M  i s  th e  n u m ber of seri es-con n ected  PV m od u l es  i n  an y PV stri n g  of th e  PV arra y 

N ote  1  to  en try:  Th i s  tech n i cal  speci fi cati on  assu m es  th at  a l l  s tri n g s  wi th i n  a  P V arra y a re  con n ected  i n  paral l e l ;  
h en ce  th e  open  ci rcu i t  vol tag e  of PV s u b-a rrays  a n d  PV stri n g s  i s  eq u al  to  V

O C  ARRAY
.  

VOC MOD  

open  ci rcu i t  vol tag e  of a  PV m od u l e  at  th e  col d est  expected  operati n g  con d i ti on  

voltage  
d i fferen ces  of poten ti a l  n orm al l y exi sti n g  between  con d u ctors  an d  between  con d u ctors  an d  
earth  as  fol l ows:  

a)  extra- l ow vol tag e:  n ot  exceed i n g  50  V a. c.  or 1 20  V ri ppl e-free  d . c. ;  

b)  l ow vol tag e:  exceed i n g  extra- l ow vol tag e,  bu t n ot  exceed i n g  1  000  V a . c.  or 1  50 0  V d . c. ;  

c)  h i g h  vol tag e:  exceed i n g  l ow vol tag e  

N ote  1  to  en try:  I n  con si d e rati on  of E LV s tatu s,  V
O C ARRAY

 s h al l  be  u sed .  
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