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RECOMMENDATIONS FOR RENEWABLE ENERGY  

AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION –  
 

Part  7:  Generators   
 

FORE W ORD  

1 )  Th e  I n te rn ati o n al  E l e ct ro t e ch n i c al  C o m m i s s i o n  ( I E C )  i s  a  wo rl d wi d e  o rg an i z ati o n  fo r  s t an d a rd i z at i o n  co m p ri s i n g  
al l  n ati o n al  e l e c tro t e ch n i c al  c o m m i tte e s  ( I E C  N ati o n al  C o m m i t te e s ) .  Th e  o bj e ct  o f  I E C  i s  to  p ro m o te  
i n te rn ati o n a l  co - o p e rat i o n  o n  a l l  q u e s t i o n s  co n c e rn i n g  s tan d a rd i z at i o n  i n  t h e  e l e ct ri cal  an d  e l e ctro n i c  f i e l d s .  T o  
t h i s  e n d  an d  i n  a d d i t i o n  to  o t h e r  acti vi t i e s ,  I E C  p u bl i s h e s  I n te rn ati o n al  S t an d a rd s ,  T e ch n i cal  S p e c i f i c at i o n s ,  
Te ch n i c al  R e po rts ,  P u bl i c l y  Avai l abl e  S pe ci f i c at i o n s  ( P A S )  an d  G u i d e s  ( h e re aft e r re fe rre d  t o  as  “ I E C  
P u b l i cati o n ( s ) ” ) .  Th e i r  p re pa rat i o n  i s  e n t ru s t e d  t o  t e ch n i cal  c o m m i tt e e s ;  an y I E C  N at i o n al  C o m m i tt e e  i n te re s te d  
i n  th e  s u bj e c t  d e al t  wi t h  m a y p art i ci pate  i n  t h i s  p re p arat o ry wo rk.  I n t e rn at i o n al ,  g o ve rn m e n tal  an d  n o n -
g o ve rn m e n t al  o rg an i z ati o n s  l i a i s i n g  wi th  th e  I E C  al s o  pa rt i c i p at e  i n  t h i s  pre p arat i o n .  I E C  co l l ab o rate s  cl o s e l y  
wi t h  th e  I n t e rn at i o n al  O rg an i z ati o n  fo r  S t an d ard i z ati o n  ( I S O )  i n  ac co rd a n ce  wi t h  co n d i t i o n s  d e te rm i n e d  b y 
ag re e m e n t  be t we e n  th e  t wo  o rg an i z ati o n s .  

2 )  Th e  fo rm al  d e c i s i o n s  o r  a g re e m e n ts  o f  I E C  o n  t e c h n i cal  m att e rs  e xp re s s ,  as  n e a rl y  as  p o s s i bl e ,  a n  i n te rn ati o n a l  
c o n s e n s u s  o f  o pi n i o n  o n  th e  re l e van t  s u b j e ct s  s i n c e  e ach  te ch n i cal  co m m i t te e  h as  re pre s e n t at i o n  f ro m  al l  
i n te re s te d  I E C  N ati o n al  C o m m i t te e s .   

3 )  I E C  P u bl i c at i o n s  h a ve  th e  fo rm  o f  re co m m e n d at i o n s  f o r  i n t e rn ati o n al  u s e  an d  are  acc e p t e d  by  I E C  N ati o n a l  
C o m m i tt e e s  i n  th at  s e n s e .  W h i l e  al l  re as o n a b l e  e ff o rt s  are  m ad e  to  e n s u re  th at  th e  te ch n i c al  c o n te n t  o f  I E C  
P u b l i cati o n s  i s  acc u rate ,  I E C  can n o t  b e  h e l d  re s po n s i bl e  fo r  t h e  wa y i n  wh i c h  th e y  a re  u s e d  o r  fo r an y 
m i s i n t e rp re t at i o n  by an y e n d  u s e r.  

4)  I n  o rd e r t o  p ro m o te  i n te rn at i o n al  u n i fo rm i ty,  I E C  N ati o n al  C o m m i tte e s  u n d e rtake  t o  ap p l y I E C  P u b l i cati o n s  
t ran s p are n t l y  to  t h e  m a xi m u m  e xte n t  p o s s i b l e  i n  t h e i r  n at i o n al  an d  re g i o n al  p u bl i c at i o n s .  An y d i ve rg e n ce  
b e t we e n  an y I E C  P u b l i cati o n  a n d  t h e  co rre s po n d i n g  n ati o n al  o r  re g i o n al  p u bl i c at i o n  s h al l  b e  c l e arl y i n d i cate d  i n  
t h e  l att e r.  

5 )  I E C  i t s e l f  d o e s  n o t  pro vi d e  an y att e s tati o n  o f  co n fo rm i t y.  I n d e p e n d e n t  c e rt i f i cati o n  b o d i e s  pro vi d e  co n fo rm i t y  
as s e s s m e n t  s e rvi c e s  an d ,  i n  s o m e  are as ,  acce s s  t o  I E C  m arks  o f  c o n fo rm i ty.  I E C  i s  n o t  re s p o n s i bl e  fo r  an y 
s e rvi c e s  carri e d  o u t  b y i n d e p e n d e n t  ce rt i f i cati o n  b o d i e s .  

6 )  Al l  u s e rs  s h o u l d  e n s u re  th at  t h e y h ave  t h e  l at e s t  e d i t i o n  o f  t h i s  p u b l i cati o n .  

7)  N o  l i a b i l i t y  s h al l  att ac h  t o  I E C  o r i t s  d i re ct o rs ,  e m p l o y e e s ,  s e rvan t s  o r  ag e n t s  i n c l u d i n g  i n d i vi d u al  e xpe rt s  an d  
m em be rs  o f  i t s  t e c h n i cal  co m m i tt e e s  an d  I E C  N at i o n al  C o m m i t te e s  fo r  a n y  p e rs o n al  i n j u ry,  pro pe rt y  d am ag e  o r 
o th e r d am ag e  o f  a n y n at u re  wh at s o e ve r,  wh e t h e r d i re ct  o r  i n d i re c t,  o r  fo r  c o s ts  ( i n cl u d i n g  l e g al  fe e s )  an d  
e xp e n s e s  ari s i n g  o u t  o f  t h e  pu b l i cati o n ,  u s e  o f,  o r  re l i an c e  u p o n ,  th i s  I E C  P u b l i c at i o n  o r  a n y o th e r I E C  
P u b l i cati o n s .   

8 )  Att e n ti o n  i s  d ra wn  to  th e  N o rm ati ve  re f e re n ce s  ci t e d  i n  t h i s  p u b l i cat i o n .  U s e  o f  th e  re f e re n ce d  p u b l i cati o n s  i s  
i n d i s p e n s a bl e  fo r th e  co rre c t  ap pl i c at i o n  o f  t h i s  p u b l i c at i o n .  

9 )  Att e n ti o n  i s  d ra wn  to  th e  p o s s i b i l i t y  th at  s o m e  o f  th e  e l e m e n ts  o f  th i s  I E C  P u b l i cati o n  m ay be  th e  s u bj e ct  o f  
p at e n t  ri g h t s .  I E C  s h al l  n o t  be  h e l d  re s p o n s i bl e  fo r  i d e n t i fyi n g  an y o r  a l l  s u c h  pat e n t  ri g h ts .  

Th e  m ai n  tas k o f  I E C  te c h n i c al  c o m m i tte e s  i s  to  pre p are  I n te rn ati o n al  S tan d ard s .  I n  
e xce p ti o n al  c i rc u m s tan ce s ,  a  te ch n i cal  co m m i tte e  m ay p ro p o s e  th e  p u bl i c ati o n  o f  a  te c h n i cal  
s pe c i f i cati o n  wh e n  

•  th e  re q u i re d  s u pp o rt  can n o t  b e  o btai n e d  fo r  th e  pu b l i cati o n  o f  an  I n te rn ati o n al  S tan d ard ,  
d e s p i te  re p e ate d  e ffo rts ,  o r  

•  th e  s u bj e c t  i s  s t i l l  u n d e r te ch n i c al  d e ve l o pm e n t  o r  wh e re ,  f o r  an y o th e r  re as o n ,  th e re  i s  th e  
fu tu re  b u t  n o  i m m e d i ate  po s s i b i l i t y o f  an  ag re e m e n t  o n  an  I n te rn ati o n al  S tan d ard .  

Te ch n i cal  s pe c i fi c ati o n s  are  s u bj e ct  to  re vi e w wi th i n  th re e  ye ars  o f  p u b l i c ati o n  to  d e c i d e  
wh e th e r th e y can  b e  tran s fo rm e d  i n to  I n te rn ati o n al  S tan d ard s .   

I E C  6 2 2 5 7- 7,  wh i ch  i s  a  te c h n i cal  s p e ci fi c ati o n ,  h as  b e e n  pre p are d  b y I E C  te c h n i cal  
co m m i tte e  8 2 :  S o l ar  ph o to vo l tai c  e n e rg y s ys te m s .  
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Th i s  s e co n d  e d i t i o n  c an ce l s  an d  re p l ac e s  th e  f i rs t  e d i t i o n  p u b l i s h e d  i n  2 0 0 8 .  Th i s  e d i t i o n  
co n s ti tu te s  a  te c h n i c al  re vi s i o n .  

Th i s  e d i ti o n  i n cl u d e s  th e  fo l l o wi n g  s i g n i f i c an t  te c h n i c al  ch an g e s  wi th  re s p e ct  to  th e  pre vi o u s  
e d i t i o n :  

a)  R e m o ve d  th e  wo rd  " s m al l "  fro m  th e  d e s cri p ti o n  o f  th e  P V s ys te m s ,  an d  re m o ve d  th e  p o we r 
l i m i t  ( 1 0 0  kVA) .  

b)  I n cre as e d  th e  re l e van t  vo l tag e  l e ve l s  to  1  0 0 0  V ( AC )  an d  1  5 0 0  V  ( D C ) .  

Th i s  te ch n i cal  s p e c i f i c ati o n  i s  to  be  u s e d  i n  co n j u n cti o n  wi th  o th e r parts  o f  th i s  s e ri e s .  

Th e  te x t  o f  th i s  te ch n i cal  s pe c i f i cati o n  i s  b as ed  o n  th e  f o l l o wi n g  d o cu m e n ts :  

E n q u i ry d raft  R e p o rt  o n  vo t i n g  

82 /1 2 0 1 /D TS  8 2 /1 2 5 8 /R VD TS  

 
Fu l l  i n fo rm ati o n  o n  th e  vo ti n g  fo r  th e  ap pro val  o f  th i s  te c h n i cal  s p e ci f i cati o n  can  b e  f o u n d  i n  
th e  re po rt  o n  vo ti n g  i n d i c ate d  i n  th e  abo ve  tab l e .  

Th i s  d o cu m e n t h as  b e e n  d rafte d  i n  acc o rd an ce  wi th  th e  I S O /I E C  D i re c ti ve s ,  P art  2 .  

A l i s t  o f  al l  parts  o f  I E C  6 2 2 5 7  s e ri e s ,  u n d e r  th e  g e n e ral  t i t l e :  Recommendations for 
renewable energy and hybrid systems for rural electrification,  c an  b e  fo u n d  o n  th e  I E C  
we bs i te .   

Th e  co m m i tte e  h as  d e ci d e d  th at  th e  c o n te n ts  o f  th i s  p u b l i cati o n  wi l l  re m ai n  u n ch an g e d  u n ti l  
th e  s tabi l i t y d ate  i n d i c ate d  o n  th e  I E C  we bs i te  u n d e r " h ttp: //we bs to re . i e c. c h "  i n  th e  d ata 
re l ate d  to  th e  s p e ci fi c  p u b l i c ati o n .  At  th i s  d ate ,  th e  p u b l i c ati o n  wi l l  b e  

•  tran s fo rm e d  i n to  an  I n te rn ati o n al  s tan d ard ,  

•  re co n fi rm e d ,  

•  wi th d rawn ,  

•  re p l ac e d  b y a re vi s e d  e d i ti o n ,  o r  

•  am e n d e d .  

A b i l i n g u al  ve rs i o n  o f  th i s  p u bl i c ati o n  m a y be  i s s u e d  at  a  l ate r d ate .  
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I N TROD U CTI O N  

Th e  I E C  6 2 2 5 7 s e ri e s  o f  d o c u m e n ts  i n te n d s  to  p ro vi d e  to  d i ffe re n t  p l a ye rs  i n vo l ve d  i n  ru ral  
e l e c tri f i c ati o n  pro j e c ts  ( s u ch  as  pro j e ct  i m pl e m e n te rs ,  pro j e c t  co n tracto rs ,  pro j e ct  s u pe rvi s o rs ,  
i n s tal l e rs ,  e tc. )  d o cu m e n ts  fo r th e  s e tt i n g - u p o f  re n e wab l e  e n e rg y an d  h yb ri d  s ys te m s  wi th  AC  
vo l tag e  b e l o w 1  0 0 0  V an d  D C  vo l tag e  b e l o w 1  5 0 0  V.  

Th e s e  d o cu m e n ts  are  re co m m e n d ati o n s :  

– to  ch o o s e  th e  ri g h t  s ys te m  fo r  th e  r i g h t  p l ace ;   

– to  d e s i g n  th e  s ys te m ;  

– to  o p e rate  an d  m ai n tai n  th e  s ys te m .  

Th e s e  d o cu m e n ts  are  fo cu s e d  o n l y o n  ru ral  e l e c tri f i cati o n ,  c o n c e n trati n g  o n  bu t  n o t  s p e ci fi c  
to ,  d e ve l o p i n g  c o u n tri e s .  Th e y m u s t  n o t  b e  co n s i d e re d  as  al l - i n cl u s i ve  to  ru ral  e l e ctri f i c ati o n .  
Th e  d o cu m e n ts  tr y to  pro m o te  th e  u s e  o f  re n e wab l e  e n e rg i e s  i n  ru ral  e l e ctri f i c ati o n ;  th e y d o  
n o t  d e al  wi th  cl e an  d e ve l o pm e n t m e ch an i s m s  at  th i s  t i m e  ( C O 2  e m i s s i o n ,  carb o n  cre d i t,  e tc. ) .  
Fu rth e r d e ve l o pm e n ts  i n  th i s  f i e l d  co u l d  be  i n tro d u ce d  i n  fu tu re  s te ps .  

Th i s  co n s i s te n t  s e t  o f  d o c u m e n ts  i s  b e s t  c o n s i d e re d  as  a  wh o l e  wi th  d i ffe re n t  parts  
co rre s p o n d i n g  to  i te m s  for s afe t y,  s u s tai n ab i l i t y o f  s ys te m s  an d  at  th e  l o we s t  l i fe - c yc l e  co s t  as  
po s s i b l e .  O n e  o f  th e  m ai n  o bj e c ti ve s  i s  to  pro vi d e  th e  m i n i m u m  s u ffi ci e n t  re q u i re m e n ts ,  
re l e van t  to  th e  f i e l d  o f  ap p l i c ati o n ,  th at  i s ,  re n e wab l e  e n e rg y an d  h yb ri d  o f f- g ri d  s ys te m s .  

Th e  p u rp o s e  o f  th i s  part  o f  I E C  6 2 2 5 7 i s  to  p ro vi d e  pro j e ct  i m pl e m e n te rs  wi th  g e n e ral  
i n fo rm ati o n  abo u t  g e n e rato rs  an d  to  h i g h l i g h t  th e  m ai n  ch aracteri s ti cs  re l ati ve  to  th e  d i ffe re n t  
te ch n o l o g i e s  th at  c an  be  u s e d .  
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RECOMMENDATIONS FOR RENEWABLE ENERGY  
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION –  

 
Part  7:  Generators   

 
 
 

1  Scope 

Th i s  p art  o f  I E C  6 2 2 5 7 s pe ci f i e s  th e  g e n e ral  re q u i re m e n ts  fo r  th e  g e n e rato rs  i n  d e c e n tral i ze d  
ru ral  e l e ctri f i cati o n  s ys te m s .  

Th i s  d o cu m e n t  i s  a  g e n e ral  i n tro d u cti o n  fo l l o we d  b y m o re  s pe c i f i c  d o cu m e n ts  d e d i c ate d  to  th e  
g e n e rati o n  te c h n o l o g i e s  wh i c h  are  th e  m o s t  cu rre n tl y u s e d  i n  ru ral  e l e c tri f i cati o n  pro j e cts .   

2 Normative references  

Th e  fo l l o wi n g  d o cu m e n ts  are  re fe rre d  to  i n  th e  te xt  i n  s u c h  a wa y th at  s o m e  o r al l  o f  th e i r  
co n te n t  co n s ti tu te s  re q u i re m e n ts  o f  th i s  d o cu m e n t.  F o r d ate d  re fe re n c e s ,  o n l y th e  e d i t i o n  
ci te d  app l i e s .  F o r u n d ate d  re fe re n ce s ,  th e  l ate s t  e d i t i o n  o f  th e  re fe re n c e d  d o cu m e n t ( i n cl u d i n g  
an y am e n d m e n ts )  ap pl i e s .  

I E C  T S  6 2 2 5 7 - 2 : 2 0 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  T S 6 2 2 5 7 - 4 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 4: System selection and design 

I E C  T S  6 2 2 5 7 - 5 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 5: Protection against electrical hazards  

I E C  T S  6 2 2 5 7 - 7- 1 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 7-1: Generators – Photovoltaic generators1  

I E C  T S  6 2 2 5 7 - 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

1  

I E C  TS  6 2 2 5 7- 9 - 1 ,  Recommendations for renewable energy and hybrid systems for rural 
electrification – Part 9-1: Integrated systems – Micropower systems  

3 Terms and  defin i tions   

Fo r th e  pu rp o s e s  o f  th i s  d o cu m e n t,  th e  fo l l o wi n g  te rm s  an d  d e fi n i t i o n s  ap p l y.  

I S O an d  I E C  m ai n tai n  te rm i n o l o g i cal  d atab as e s  fo r u s e  i n  s tan d ard i zat i o n  at  th e  fo l l o wi n g  
ad d re s s e s :  

•  I E C  E l e ctro pe d i a:  avai l ab l e  at  h ttp : //www. e l e ctro pe d i a. o rg / 

•  I S O O n l i n e  bro ws i n g  p l atfo rm :  avai l ab l e  at  h ttp : //www. i s o . o rg /o b p  

___________ 

1  Th i rd  e d i t i o n  t o  b e  p u b l i s h e d .  A s e co n d  e d i t i o n  ( d at e d  2 0 1 0 )  al re ad y e xi s ts .  

http://www.electropedia.org/
http://www.iso.org/obp
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3.1   
generator  
ap p aratu s  th at  c o n ve rts  o n e  fo rm  o f  e n e rg y i n to  e l e ctri c i t y  

[S OU R C E :  I E C  TS  6 1 8 3 6 : 2 0 1 6 ,  3 . 3 . 2 7 ,  m o d i f i e d : " n o n - e l e c tri c  e n e rg y"  c h an g e d  to  " o n e  f o rm  
of  e n e rg y" ]   

3.2   
d ispatchable  power system   
po we r s ys te m  wh e re  d e l i ve re d  e l e ctri c i t y i s  avai l ab l e  as  s ch e d u l e d   

( e x:  a  fo s s i l - fu e l l e d  e n g i n e - p o we re d  g e n e rato r i s  d i s patch ab l e .  A re n e wab l e  e n e rg y g e n e rato r 
i s  u s u al l y a  n o n - d i s p atc h ab l e  p o we r s ys te m )  

[S O U R C E :  I E C  T S 6 1 8 3 6 : 2 0 1 6 ,  3 . 3 . 6 7. 1 ,  m o d i f i e d  to  d e s cri b e  " d i s p atch ab l e " ]  

3.3   
non-d ispatchable  power system  
n o n - d i s p atch abl e  s ys te m  i s  re s o u rc e  d e pe n d e n t;  po we r m i g h t  n o t  b e  avai l ab l e  at  a  s p e c i fi e d  
ti m e   

3.4   
col l ective  electri fication  system  
s m al l  e l e ctri c  g e n e rati n g  s ys te m  an d  m i n i g ri d  th at  s u pp l i e s  e l e ctri ci t y to  m u l t i pl e  c o n s u m pti o n  
po i n ts  fro m  a  s i n g l e  o r  m u l t i pl e  e n e rg y s o u rce s  

[S OU R C E :  I E C  T S  6 1 8 3 6 : 2 0 1 6 ,  3 . 3 . 1 2 ]  

3.5   
ind ividual  electri fication  system   
s m al l  e l e ctri c  g e n e rati n g  s ys te m  th at  s u p p l i e s  e l e ctri c i t y to  o n e  c o n s u m pti o n  p o i n t ,  s u ch  as  a 
h o u s e h o l d ,  u s u al l y fro m  a s i n g l e  e n e rg y s o u rc e  

[S O U R C E :  I E C  T S  6 1 8 3 6 : 2 0 1 6 ,  3 . 3 . 3 4]  

3.6   
in terface 
bo u n d ar y b e twe e n  two  s ys te m s  o r th e  e q u i pm e n t fac i l i tat i n g  th e  i n te rco n n e cti o n  o f  two  
s ys te m s  

3.7   
genset   
co l l o q u i al  te rm  m e an i n g  “ e n g i n e - g e n e rato r  s e t”  co n s i s ti n g  o f  a  fo s s i l - fu e l l e d  e n g i n e  c o u p l e d  to  
an  e l e c tri c  g e n e rato r  

[S O U R C E :  I E C  T S  6 1 8 3 6 : 2 0 1 6 ,  3 . 3 . 2 8 ]  

3.8   
microgrid   
g ri d  th at  o p e rate s  at  l e s s  th an  1 0 0  kVA o f  c ap aci ty an d  i s  e l e ctri f i e d  b y a  m i cro p o we r  s ys te m  

3.9   
micropower system  
g e n e rati n g  s ys te m  th at  p ro d u ce s  l e s s  th an  1 0 0  kVA th ro u g h  th e  u s e  o f  a  s i n g l e  s o u rc e  o r a  
m u l t i - s o u rce  s ys te m  
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3.1 0   
user  i nstal lation  
e l e c tri cal  i n s tal l ati o n  l o cate d  i n  th e  u s e r’ s  h o u s e ,  p o we ri n g  th e  u s e r’ s  ap p l i an ce s  an d  
co n n e cte d  to  th e  i n te rfac e  wi th  th e  m i cro g ri d  

4 General  

I n  an  e l e ctri f i c ati o n  s ys te m ,  a  g e n e rato r i s  a  part  o f  th e  e n e rg y pro d u c ti o n  s u bs ys te m .  
D i ffe re n t  arch i te c tu re s  o f  e n e rg y pro d u cti o n  s u bs ys te m s  are  pro vi d e d  i n  I E C  TS  6 2 2 5 7- 2  
al o n g  wi th  s o m e  re co m m e n d ati o n s  fo r s e l e c ti n g  th e  re l e van t  e n e rg y pro d u c ti o n  s u bs ys te m s 
m atch i n g  b o th  s o u rce s  an d  d e m an d  re q u i re m e n ts .  ( I E C  T S  6 2 2 5 7- 2 : 2 0 1 5 ,  An n e x D ) .   

An  e n e rg y pro d u c ti o n  s u bs ys te m  m ay i n c l u d e  o n e  o r s e ve ral  g e n e rato rs  o f  th e  s am e  
te ch n o l o g y o r o f  d i ffe re n t  te c h n o l o g i e s  ( h yb ri d  pro d u cti o n ) .  R e c o m m e n d ati o n s  to  c o n fi g u re  
h ybri d  p o we r s ys te m s  are  pro vi d e d  i n  I E C  TS  6 2 2 5 7- 9 - 1 .  Acc o rd i n g  to  th e  avai l ab i l i t y o f  th e  
pri m ary re s o u rce ,  th e  g e n e rato rs  c an  b e  cl as s i f i e d  as  d i s patch ab l e  o r  n o n - d i s p atc h ab l e .  

5 Generator boundaries  

Fi g u re  1  i l l u s trate s  th e  p o s i t i o n  o f  th e  g e n e rato r  i n  an  e l e c tri f i c ati o n  s ys te m .  

 

Figure 1  – General  el ectrical  configuration  of   
a  col l ective  electri fi cation  system   

N O TE  1  As  e xp l ai n e d  i n  I E C  TS  6 2 2 5 7- 4 ,  a  co l l e ct i ve  e l e c tri f i cat i o n  s ys t e m s  i s  co m po s e d  o f  3  p art s  as  s h o wn  i n  
Fi g u re  1 ;  an  i n d i vi d u al  e l e ctri f i cati o n  s ys te m  d o e s  n o t  i n cl u d e  a  d i s tri b u t i o n  s u bs ys t e m ,  bu t  co u l d  b e  po we re d  by a  
m i cro p o we r s ys te m .  

N O TE  2  M i c ro p o we r s ys te m s  are  ad d re s s e d  i n  I E C  TS  6 2 2 5 7 - 9 - 1 .  

Th e  g e n e rato r e m bo d i e s  e ve r yth i n g  n e e d e d  to  p ro d u ce  e l e ctri c  p o we r co rre s po n d i n g  to  th e  
n e c e s s ar y c h aracte ri s ti c s  o f  vo l tag e ,  fre q u e n c y,  h arm o n i cs ,  p o we r an d  co n s u m pti o n  o f  th e  
cu s to m e rs ,  acco rd i n g  to  th e  n e e d e d  q u al i t y o f  s e rvi c e .  

I n  th e  I E C  6 2 2 5 7- 7  s e ri e s ,  “ g e n e rato r”  m e an s  “ i n s tal l e d  g e n e rato r” .  Are  i n cl u d e d  i n  a  
g e n e rato r:  

– Th e  g e n e rato r i ts e l f,  ab l e  to  p ro d u ce  e l e c tri c i t y fro m  a pri m ary s o u rc e  o f  e n e rg y ( s u n ,  
wi n d ,  fu e l ,  wate r) .  

IEC 

Loads 

User i nterface 

Users i nstal lati ons  Mi crogri d  

Energy producti on 
subsystem  

Mi cropower 
system  

Di stri buti on 
subsystem  

Dem and 
subsystem  

Electrificati on system 

Generators Other 
equi pm ent Loads 

Loads 
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– Th e  as s o c i ate d  i n te rn al  c o n tro l  d e vi c e s .  

– Th e  as s o c i ate d  pro te cti ve  d e vi c e s .  

– Th e  as s o c i ate d  co n n e c ti n g  d e vi ce s  wi th  o th e r e q u i pm e n t o f  th e  m i cro  p o we r s ys te m  
( bu s b ars ,  e tc . ) .  

– Th e  n e ce s s ar y i n fras tru c tu re  an d  c i vi l  e n g i n e e ri n g .   

6 Generators requirements  

6.1  General  requ irements  

W h e n  d e fi n i n g  th e  g e n e rato r c h arac te ri s ti cs ,  th e  fo l l o wi n g  “ i n p u ts ”  an d  “ o u tpu ts ”  s h al l  b e  
take n  i n to  co n s i d e rati o n ,  as  i n d i c ate d  i n  Tab l e  1 .  

Table  1  – General  inputs and  outputs to  be considered   
for  g enerator speci fication  

 
I nput  requ i rements  

(constraints)                   

 

 

 

►  

Generator characteristics   

 

 

◄  

 

 
Ou tput  requ i rements  

(resu l ts)                       

 Te ch n o l o g y   

P ri m ary e n e rg y re s o u rc e s  
( s u n ,  wi n d ,  wat e r f l o w/h e a d ,  
fu e l )  

S i z e  

W e i g h t  

E l e ct ri c al  pe rfo rm an c e s  
( vo l t ag e ,  cu rre n t,  p o we r,  
fre q u e n c y)  

 Vo l u m e   

E n vi ro n m e n tal  c o n d i t i o n s  
( ai r  p re s s u re /h u m i d i ty/  
te m pe ratu re )  

P ro te cti o n  S afe ty  
( pe o pl e ,  e q u i pm e n t)  

H o u s i n g  

 C i vi l  e n g i n e e ri n g   

S i g n al s  
( s tart /s to p,  s y n ch ro n i zati o n )  

M ai n t e n an c e  re q u i re m e n t s  E n vi ro n m e n t al  i m p acts  
( e xh a u s t,  h e at,  n o i s e )  

I n te rn al  c o n t ro l  

   

R e g u l ati o n s  /  S t an d ard s  

As s e s s m e n t  o f  e n e rg y 
d e m an d  

As s e s s m e n t  o f  e n e rg y 
q u al i t y  re q u i re m e n t s  

  

 

6.2  Speci fic  requ i rements for the  d i fferent  technolog ies  

6.2. 1  Input  requ i rements  

Tabl e  2  g i ve s  e x am pl e s  o f  i s s u e s  th at  h ave  to  b e  ad d re s s e d  c o n c e rn i n g  th e  s i te  
ch arac te ri s ti cs  i n  o rd e r  to  as s e s s  wh e th e r th e  g e n e rato r i s  re l e van t  to  th e  re q u i re m e n ts  o f  th e  
g e n e ral  s pe c i fi cati o n .   
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Table  2  – Input  requ i rements  relative  to  the  generator technology 

I nput  requ i rements  
(constraints)  

I ssues  to  be addressed  

PV array Wind  turbine  Genset  
M icro  hydro  

turbine  

Re s o u rc e  
ava i l a bi l i t y  

O n l y  d u ri n g  d a yl i g h t  
an d  va ri a bl e  
ac co rd i n g  to  th e  
s e as o n  

H i g h  s h o rt - te rm  
va ri a bi l i t y;  
s e as o n a l i ty  a n d  
e xtre m e  co n d i t i o n s  
( s t o rm )  

Li n ke d  t o  s i t e  
acce s s i bi l i t y  a n d  
l o cal  s to rag e  
c ap ab i l i t i e s  

D a y an d  n i g h t  
ava i l a bi l i t y;  
s e as o n a l i ty  a n d  
e xtre m e  co n d i t i o n s  
( o ve rf l o w)  

Re s o u rc e  
as s e s s m e n t  

P o s s i bi l i t y  o f  
e xt rap o l at i o n  o f  
e xi s t i n g  d at a 
co n ce rn i n g  a  
n e i g h b o u ri n g  are a  

E xt ra po l ati o n  o f  
e xi s t i n g  d at a 
re q u i re s  t h e  u s e  o f  
d e d i cat e d  s o ft ware  
an d  a  th o ro u g h  
as s e s s m e n t  o f  th e  
s i te  c o n fi g u rati o n  

E as y e val u at i o n  o f  
s o u rci n g  an d  o f  
p o s s i b i l i t y  o f  
t ran s p o rt ati o n  an d  
re cycl i n g  d ru m s  

I n  m o s t  c as e s ,  n o  
e xi s t i n g  d at a 
ava i l a bl e ;  o n  s i t e  
m e as u re m e n t  o f  
f l o w a n d  
o bs e rvat i o n  o f  
s e as o n a l  va ri at i o n s  

Re s o u rc e  l e ve l  P ro d u ct i o n  o f  a  
g i ve n  a rray co u l d  
vary by a  f ac to r o f  4  
d e p e n d i n g  o n  s i t e  
s o l ar i rrad i at i o n  an d  
te m pe rat u re  
ch arac te ri s t i c s  

A  m i n i m u m  wi n d  
s pe e d  i s  re q u i re d  to  
s tart  p ro d u c ti o n    

P ro d u ct i o n  i s  
s tro n g l y  d e p e n d an t  
o n  wi n d  s p e e d ,  
th e o re t i cal l y  o n  a  
cu b i c  l a w 

S p e ci f i c  
co n s u m pt i o n  ( l /kW h )  
va ri e s  wi t h  l o a d  
facto r an d  al t i t u d e  

A m i n i m u m  wate r 
f l o w o r h e ad  i s  
re q u i re d  

P o s s i bi l i t y  t o  i n s tal l  
th e  g e n e rato r as  
cl o s e  as  p o s s i b l e  t o  
th e  e n e rg y 
u t i l i s ati o n  

Ye s ,  i f  ( m o s tl y  
u n s h a d e d )  a re a i s  
ava i l a b l e  

N o t  al wa ys  p rac ti cal  

Th e  wi n d  re s o u rce  
i s  d e p e n d an t  o n  t h e  
l o cati o n  

I n  a  fe w c as e s  s m al l  
wi n d  t u rb i n e s  ca n  
be  i n s tal l e d  d i re c tl y  
o n  ro o fs   

C o n s i d e r al s o  n o i s e  
pro bl e m s  

Ye s ;  bu t  s e e  
e n vi ro n m e n t al  
i m p act  

C o n s i d e r al s o  n o i s e  
an d  vi b rat i o n  
pro bl e m s  

N o t  al ways  p rac ti cal  

Th e  l o cati o n  i s  
d e p e n d an t  o n  t h e  
wate r re s o u rc e  

S p ac e  a vai l ab i l i ty  
fo r i n s tal l i n g  t h e  
g e n e rato r  

Th e  rati o  s u rface  /  
po we r i n s tal l e d  i s  
h i g h  f o r  P V arra ys  
co m pare d  to  o t h e r 
g e n e rato r  

S m al l  P V array ca n  
be  i n s t al l e d  d i re ctl y 
o n  ro o fs  

S p ace  fo r  s e t t i n g  u p  
i n cl u d e  th e  s t a ys  
i n s t al l at i o n  a n d  
po s s i b i l i t y  t o  l a y 
d o wn  th e  tu rbi n e  fo r 
m ai n te n an c e  

Th e  rati o  s u rfac e  /  
po we r i s  t h e  
s m al l e s t  

Ad d i t i o n al  s p ace  fo r  
fu e l  s to rag e  i s  
n e e d e d  

Th e  i n f ras t ru ct u re  i s  
ve ry d e p e n d an t  o f  
t h e  t e c h n o l o g y an d  
o f  th e  n e c e s s ary 
h e a d  

S i t e  ch aract e ri s t i cs  
to  b e  co n s i d e re d   

S h ad o wi n g  R o u g h n e s s ,  
o b s tacl e s ,  e tc.  

Acc e s s i bi l i ty  fo r  fu e l  
tran s p o rt ati o n  

Ac ce s s i b i l i ty  to  t h e  
wate r re s o u rce  

C i vi l  e n g i n e e ri n g  
co n s t rai n t  l e ve l  

Lo w t o  m e d i u m ,  
d e p e n d i n g  o n  t h e  
co n fi g u rat i o n  o f  t h e  
g ro u n d ,  th e  
co n s i s te n c y o f  th e  
s o i l ,  th e  q u al i t y  o f  
th e  ro o fs  

M e d i u m  to  h i g h  
d e p e n d i n g  o n  th e  
co n fi g u rati o n  o f  th e  
g ro u n d ,  t h e  
co n s i s t e n cy o f  t h e  
s o i l  o r  th e  q u al i t y  o f  
th e  ro o f  

D e p e n d s  o n  th e  s i z e  
an d  t e c h n o l o g y o f  
th e  wi n d  t u rb i n e  

Lo w C o u l d  b e  h i g h  
d e p e n d i n g  o n  t h e  
s l o pe  a n d  wi d t h  o f  
th e  ri ve r  

N e e d e d  o p e rati o n  
s ki l l  

Lo w Lo w,  b u t  h i g h  fo r 
m ai n te n an c e  
o p e rati o n  

Lo w,  b u t  h i g h  fo r 
h e a vy m ai n te n a n ce  
o p e rati o n  

Lo w,  b u t  m e d i u m  fo r 
m ai n te n an ce  
o p e rati o n  

O p e rati o n  
co n s t rai n t s  

B att e ri e s  s to rag e  o r 
h yb ri d at i o n  n e e d e d  
to  ad a p t  th e  
pro d u ct i o n  to  t h e  
d e m an d  

B atte ri e s  s t o rag e  o r  
h yb ri d ati o n  n e e d e d  
to  ad a pt  t h e  
pro d u cti o n  t o  th e  
d e m an d  

To  o p e rat e  be t we e n  
5 0  %  an d  8 0  %  o f  
th e  rat e d  p o we r t o  
e n s u re  t h e  n o m i n al  
l i fe t i m e  o f  th e  
e n g i n e  

F u e l  s to rag e  n e e d e d  

To  ad j u s t  t h e  
s e t t i n g s  o f  th e  
tu rb i n e  i n  re l at i o n  to  
th e  a vai l ab l e  f l o w 
an d  th e  e l e ctri ci t y  
d e m an d  

 

N O TE  D i ffe re n t  l e ve l s  o f  accu rac y t o  co l l e c t  re s o u rce s  a n d  d e m an d  d at a are  g i ve n  i n  I E C  T S  6 2 2 5 7- 4 .   



I E C  T S  6 2 2 5 7 - 7 : 2 0 1 7    I E C  2 0 1 7  – 1 1  –  

6.2.2  Output  requ i rements  

Tabl e  3  h i g h l i g h ts  th e  i s s u e s  th at  h ave  to  be  s o l ve d  f o r e ac h  t yp e  o f  g e n e rato r  re g ard i n g  th e  
d i ffe re n t  o u tp u t  re q u i re m e n ts  l i s te d  i n  th e  g e n e ral  s pe c i f i cati o n  ( G S ) .   

Table  3  – Output  requ i rements relative to  the  generator technology 

Output  
requ i rements  

(resu l ts)  

I ssues  to  be solved  

PV array Wind  tu rbine Genset  
M icro  hydro  

turbine  

E l e c tri cal  
p e rf o rm an ce s   
( l o ad s  an d  q u al i t y  o f  
s e rvi c e )  

Vo l t ag e  f o rm i n g  
n e e d e d  ( b att e ry,  
h yb ri d ati o n )  

 

S to rag e  to  a d ap t  
p ro d u c ti o n  t o  
d e m an d  

 

E n e rg y co n ve rs i o n  
n e e d e d  i f  a. c.  
d e m an d  

Vo l t ag e  an d  
fre q u e n c y re g u l ati o n  
by a n  e xte rn al  m e an  

 

S t o rag e  n e e d e d  to  
ad a pt  p ro d u ct i o n  t o  
d e m an d   

 

E n e rg y co n ve rs i o n  
n e e d e d  wh e n  u s i n g  
wi n d  t u rbi n e s  fo r 
batt e ry ch arg i n g  

I n te rn al  vo l t a g e  a n d  
fre q u e n c y re g u l ati o n  

Vo l t ag e  an d  
fre q u e n c y re g u l ati o n  
by f l o w o r  d e m an d  
re g u l at i o n  
 

S to rag e  n e e d e d  i n  
s o m e  cas e s  
 

 

E n e rg y co n ve rs i o n  
n e e d e d  wh e n  u s i n g  
batt e ry ch arg i n g  

S afe t y i s s u e s  E l e c tri cal  

M e c h an i ca l   

( wi n d  e ffe c t  o n  P V 
array)  

E l e ct ri cal  

M o vi n g  p art s  

M e ch an i c a l  
( e re ct i o n  /  l ayi n g  
d o wn  t h e  m ach i n e )  

E l e ct ri cal  

M o vi n g  p arts  

H e at  

F i re  h a z ard  

E l e c tri cal  

M o vi n g  p arts  

W at e r p re s s u re  

E n vi ro n m e n tal  
i m p ac t  

Vi s u al  
G ro u n d  o cc u p at i o n  
B at te ry re c ycl i n g  
( i f  batt e ry s to ra g e )  

Vi s u al  
N o i s e  a n d  vi b rat i o n  
B att e ry re c ycl i n g  
( i f  b at te ry s t o ra g e )  

N o i s e  
S o i l  po l l u t i o n  d u e  t o  
o i l  an d  fu e l  
Ai r  po l l u t i o n  d u e  t o  
e xh au s t  
H e at  

Vi s u al  ( e s p e c i al l y  
d u e  t o  th e  we i r an d  
th e  p e n s t o c k,  i f  an y)  

F au n a an d  f l o ra 
i m p ac t  

 

E l e c tri c al  p e rfo rm an c e s  s h al l  b e  d e f i n e d  i n  o rd e r to  s u pp l y th e  q u al i t y l e ve l  as  re q u i re d  i n  th e  
G S  o f  th e  pro j e ct.  Su p p l y q u al i t y i n d i c ato rs  are  g i ve n  i n  I E C  TS  6 2 2 5 7- 2 : 2 0 1 5 ,  An n e x C ,  
Tabl e  C . 1 .  

S afe t y re co m m e n d ati o n s  i n c l u d e  g e n e ral  e l e ctri c al  s afe t y re q u i re m e n ts  fro m  I E C  T S  6 2 2 5 7 - 5  
( co m m o n  to  al l  g e n e rato rs )  bu t  atte n ti o n  s h al l  b e  pai d  to  th e  s p e c i f i c  as p e cts  re l ate d  to  e ac h  
te ch n o l o g y ( m e ch an i c al  h azard s ,  m o vi n g  parts ,  f i re  h azard s ,  h i g h  te m pe ratu re ,  e tc. ) .  

Th e  d e s i g n  o f  th e  g e n e rato r  s h al l  take  i n to  acco u n t  th e  c h aracte ri s ti cs  o f  th e  ap pl i an ce s  to  b e  
s u p p l i e d  ( e . g .  a  p o o r p o we r facto r i m pl i e s  th e  o ve rs i z i n g  o f  th e  g e n e rato r) .  

6.2.3  Speci fic  requ i rements for d i fferent  generator technolog ies  

S pe c i fi c  re q u i re m e n ts  fo r  d i ffe re n t  te c h n o l o g i e s  are  ad d re s s e d  i n  th e  fo l l o wi n g  te c h n i cal  
s pe c i f i cati o n s  as  i n d i cate d  i n  Tab l e  4 .  
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Table  4  – Speci fic  g enerators  requ i rements considered   
in  the  IEC 62257 series  

Designation  IEC 62257 reference  

P V arra y  

W i n d  t u rb i n e  

G e n e rati n g  s e t  

M i cro - h y d ro  t u rb i n e  

I E C  TS  6 2 2 5 7- 7 - 1  

 

I E C  TS  6 2 2 5 7 - 7 - 3  

 

 

7 Generator design  and  sizing  

P o we r an d  e n e rg y c an  b e  s u pp l i e d  b y o n e  o r  s e ve ral  co m b i n e d  g e n e rato rs .  

Th e  g e n e rato r o r  a  h yb ri d  m i cro p o we r s ys te m  i n c l u d i n g  s e ve ral  g e n e rato rs  s h al l  b e  s i z e d  an d  
d e s i g n e d  to  pro vi d e  th e  p e ak po we r an d  th e  e n e rg y re q u i re d  b y th e  G S .  

Th e  m ai n  arc h i te c tu re s  o f  m i cro p o we r s ys te m s  are  pro vi d e d  i n  I E C  T S  6 2 2 5 7- 2 .  

S e ve ral  s trate g i e s  m ay b e  d e ve l o p e d  to  e n s u re  bo th  th e  s ati s facti o n  o f  cu s to m e rs  an d  
pro f i tabi l i t y o f  th e  pro j e c t.  Th e  o ve rs i z i n g  o f  th e  g e n e rato r  m ay i n c re as e  th e  s ati s facti o n  o f  
cu s to m e rs ,  bu t  c an  al s o  e n d an g e r th e  p ro f i tab i l i t y o f  th e  pro j e c t.  Atte n ti o n  s h al l  be  p ai d  to  th e  
fact  th at  fo r g e n e rati n g  s e ts  o ve rs i zi n g  c an  al s o  be  a te ch n i cal  ri s k ( re fe r to   
I E C  T S  6 2 2 5 7 - 7- 3 ) .  

I n  o rd e r to  h e l p  o p ti m i zi n g  th e  te c h n o - e co n o m i c  cal c u l at i o n s  o f  s ys te m s ,  re fe r to  
I E C  T S 6 2 2 5 7 - 4 .  

Th e  G S re q u i re s  a  s pe c i fi e d  l e ve l  o f  q u al i t y o f  s u pp l y fo r vo l tag e  an d  cu rre n t  s u p p l i e d  t o  th e  
cu s to m e r.  Th e re fo re ,  g e n e rato rs  s h al l  b e  s e l e c te d ,  d e s i g n e d  an d  s i z e d  i n  o rd e r to  b e  ab l e  to  
pro vi d e  th e  re q u i re d  l e ve l  o f  q u al i t y.  F o r th at  pu rpo s e ,  i m po rtan t  p aram e te rs  s h al l  be  take n  
i n to  acc o u n t,  s u c h  as  th e  app l i an c e s  to  b e  p o we re d ,  th e  l e n g th  o f  th e  m i cro g ri d ,  th e  
arch i te c tu re  o f  th e  m i cro p o we r s ys te m  ( o n e  o r  s e ve ral  g e n e rato rs ,  m i x  o f  te ch n o l o g i e s ,  
sto rag e ,  e tc . ) .  

8 Hybrid  generation  

S pe c i f i c  re q u i re m e n ts  fo r  th e  c o m bi n ati o n  o f  d i ffe re n t  g e n e rato rs  i n  a  m i cro p o we r s ys te m  are  
ad d re s s e d  i n  I E C  TS  6 2 2 5 7- 9 - 1 .  
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