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operating	
   authorisation	
   and	
   the	
   authorisation	
   as	
   required	
   by	
   the	
   law	
   on	
  water	
   (act	
   of	
  
concession	
  constituting	
  authorisation	
  as	
  required	
  by	
  the	
  law	
  on	
  water).	
  
	
  
1) Need	
  for	
  an	
  authorization	
  to	
  build	
  a	
  new	
  plant	
  or	
  to	
  renew	
  an	
  existing	
  plant	
  :	
  
§ Authorization	
   from	
   the	
  Ministry	
  of	
  Environment	
   for	
  Hydro	
  Power	
  plants	
  under	
  4,	
  5	
  

MW	
   (authorization	
   regime).	
   These	
   authorisations	
   are	
   not	
   easy	
   to	
   obtain	
   and	
   the	
  
environmental	
  requirements	
  continue	
  to	
  increase.	
  

§ Authorization	
   from	
   the	
   Ministry	
   of	
   Energy	
   for	
   Hydro	
   Power	
   plants	
   above	
   4.5	
   MW	
  
(concession	
  regime).	
  

2) Getting	
  access	
  to	
  the	
  grid:	
  CARD	
  I	
  
3) Validation	
  from	
  the	
  local	
  administration	
  before	
  entering	
  into	
  operation.	
  
The	
  authorisation	
  procedures	
  for	
  energy	
  production	
  installations	
  are	
  drafted	
  and	
  applied	
  
at	
   national	
   level	
   by	
   the	
   Ministry	
   of	
   Energy.	
   The	
   cases	
   are	
   mainly	
   examined	
   by	
   the	
  
decentralised	
   State	
   services	
   at	
   departmental	
   and	
   regional	
   level	
   depending	
   on	
   the	
  
regulatory	
  aspects	
  considered.	
  The	
  authorisation	
  procedures	
  include	
  aspects	
  relating	
  to:	
  

	
  
§ Town	
  planning	
  with	
  the	
  application	
  for	
  planning	
  permission	
  or	
  prior	
  declaration	
  of	
  	
  

building	
  work;	
  
§ Electricity	
  regulations.	
  Any	
  electricity	
  production	
   facility	
  must	
  be	
   the	
  subject	
  of	
  a	
  	
  

notification	
   according	
   to	
   the	
   electricity	
   regulations:	
   prior	
   declaration,	
   or	
  
application	
   	
   for	
   authorisation	
   to	
   operate	
   if	
   the	
   power	
   rating	
   of	
   the	
   facility	
   is	
  
greater	
  than	
  4.5MW;	
  

§ The	
   environment,	
   under	
   the	
   regulations	
   relating	
   to	
   the	
   protection	
   of	
   the	
   water	
  
resource	
  or	
  by	
   the	
   execution	
  of	
   environmental	
   evaluations.	
  Where	
  necessary,	
   this	
  
will	
   involve	
   the	
   execution	
   of	
   impact	
   studies,	
   impact	
   studies	
   specific	
   to	
   the	
  
regulations	
   on	
   installations	
   classified	
   for	
   the	
   protection	
   of	
   the	
   environment,	
   or	
  
impact	
  assessment	
  for	
  Natura	
  2000	
  sites;	
  

	
  
These	
   procedures,	
   considered	
   lengthy,	
   should	
   ensure	
   the	
   compatibility	
   of	
   the	
  

projects	
   with	
   the	
   other	
   architectural,	
   landscape	
   and	
   environmental	
   requirements.	
  
However	
  the	
  procedures	
  are	
  proportionally	
  adapted	
  to	
  the	
  characteristics	
  (size,	
   installed	
  
power,	
  environmental	
  impact)	
  of	
  the	
  renewable	
  energy	
  production	
  facilities.	
  

The	
   Regional	
   Directorates	
   for	
   the	
   Environment,	
   Land-­‐use	
   Planning	
   and	
   Housing	
  
(DREAL	
  –	
  regional	
  levels	
  of	
  the	
  Ministry	
  of	
  Ecology,	
  Energy,	
  Sustainable	
  Development	
  and	
  
Sea	
  –	
  MEEDDM)	
  inform	
  and	
  accompany	
  the	
  project	
  sponsors	
  in	
  the	
  administrative	
  process.	
  
The	
   Internet	
   site	
   of	
   the	
   General	
   Directorate	
   for	
   Energy	
   and	
   Climate	
   (DGEC),	
   and	
   the	
  
Internet	
  site	
  of	
   the	
  Environment	
  and	
  Energy	
  Management	
  Agency	
  (ADEME)	
  describe	
  the	
  
applicable	
   administrative	
   procedures.	
   Finally,	
   the	
   Energy	
   Information	
   Spaces	
   are	
   also	
  
required	
   to	
   provide	
   project	
   sponsors	
   with	
   the	
   necessary	
   information	
   in	
   terms	
   of	
  
administrative	
  procedures.	
  
	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
  

a) Hydro	
  Potential	
  in	
  France	
  
In	
   2012,	
   Union	
   Française	
   de	
   l’Electricité	
   (UFE)	
   in	
   association	
   with	
   France	
   Hydro	
  

Electricité	
  carried	
  out	
  a	
  map	
  of	
  residual	
  sites	
   for	
  hydro	
  development.	
  A	
  potential	
  of	
  10.6	
  
TWh	
  was	
  set	
  up.	
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However	
  technical	
  feasibility	
  of	
  each	
  one	
  is	
  not	
  analysed	
  as	
  the	
  opportunity	
  of	
  creating	
  
a	
   reservoir	
   for	
   hydro	
   peaking.	
   Moreover	
   UFE	
   French	
   hydro	
   potential	
   does	
   not	
   include	
  
improvements	
  on	
  existing	
  hydro	
  plants	
  as	
  it	
  does	
  not	
  calculate	
  energy	
  losses	
  due	
  to	
  WFD	
  
implementation.	
  

Most	
  of	
  the	
  hydro	
  potential	
   is	
   in	
  green	
  field	
  new	
  schemes.	
  Around	
  500	
  sites	
   from	
  300	
  
kW	
  to	
  50	
  MW	
  could	
  generate	
  9.5	
  TWh.	
  Existing	
  small	
  weirs	
  can	
  be	
  equipped	
  generating	
  
1.1	
  TWh	
  and	
  be	
  an	
  opportunity	
  to	
  enhance	
  ecological	
  continuity.	
  The	
  Alps,	
  Massif	
  Central	
  
and	
  the	
  Pyrenees	
  are	
  the	
  main	
  locations.	
  

For	
  small	
  Hydro	
  only,	
  we	
  consider	
  the	
  total	
  potential	
  around	
  527	
  new	
  sites	
  in	
  green	
  
field	
  (1214	
  MW	
  and	
  4,368	
  GWh)	
  and	
  734	
  equipment	
  of	
  existing	
  small	
  weirs	
  (303	
  MW	
  and	
  
1,068	
  GWh).	
  Concerning	
  the	
  feasible	
  potential,	
  we	
  shall	
  apply	
  the	
  following	
  ratio:	
  cut	
  by	
  a	
  
third	
   for	
   economic	
   and	
   technical	
   constraints	
   and	
   another	
   third	
   for	
   environmental	
  
constraints	
   (revision	
  of	
   classification	
   in	
  course)=	
  +	
  419	
  power	
  plants	
  +	
  525	
  MW	
  +	
  1.812	
  
GWh	
  by	
  2020	
  

	
  	
  
b) Conflict	
  between	
  rivers	
  protection	
  and	
  hydro	
  development	
  is	
  rising	
  

The	
   French	
   government	
   is	
   carrying	
   out	
   pre-­‐planning	
   mechanisms.	
   On	
   one	
   side	
  
government	
   classifies	
   the	
   rivers	
   in	
  order	
   to	
  determine	
  absolute	
  protected	
   rivers	
   for	
   very	
  
good	
   status	
  water	
   bodies	
   or	
   great	
  migration	
   species	
   or	
   “biodiversity	
   reservoirs”.	
   On	
   the	
  
other	
  side	
  the	
  Regions	
  are	
  designing	
  renewable	
  potentials.	
  UFE	
  French	
  hydro	
  potential	
  has	
  
been	
   addressed	
   by	
   the	
   government.	
   The	
   target	
   is	
   to	
   prevent	
   conflict	
   between	
   these	
   two	
  
mechanisms	
  and	
  to	
  ensure	
  future	
  generation	
  have	
  the	
  choice	
  concerning	
  energy	
  sources	
  by	
  
preserving	
  hydro	
  potential.	
  

Developing	
  hydropower	
  cannot	
  any	
  longer	
  be	
  based	
  only	
  on	
  individual	
   initiatives.	
  
The	
   State	
   must	
   support	
   hydropower	
   development	
   by	
   determining	
   favourable	
   areas.	
  
Partnership	
  with	
  all	
  stakeholders	
  is	
  a	
  condition	
  of	
  success.	
  

	
  
c) Main	
  obstacles	
  to	
  the	
  development	
  of	
  SHP:	
  

A	
   plan	
   for	
   the	
   restoration	
   of	
   river	
   continuity	
   to	
   achieve	
   the	
   good	
   status	
  
objectives	
  laid	
  down	
  by	
  the	
  Water	
  Framework	
  Directive	
  is	
  actually	
  implemented.	
  This	
  plan	
  
organises	
  the	
  destruction	
  of	
  any	
  “obstacle”	
  which	
  includes	
  the	
  small	
  dams	
  and	
  wires	
  which	
  
are	
  not	
  in	
  operation	
  anymore.	
  River	
  continuity	
  is	
  now	
  a	
  goal	
  for	
  itself,	
  no	
  longer	
  a	
  mean	
  to	
  
achieve	
  good	
  status.	
  The	
  cost/benefit	
  ratio	
  would	
  not	
  be	
  in	
  favour	
  of	
  refurbishment.	
  
The	
  production	
  of	
   small	
   hydro	
   is	
  not	
   considered	
  as	
   sufficient	
   to	
   justify	
   to	
  maintain	
   such	
  
weirs.	
  In	
  practice	
  it	
  is	
  also	
  difficult	
  to	
  obtain	
  an	
  authorization	
  for	
  larger	
  power	
  plants.	
  

Revision	
   of	
   the	
   river	
   classification:	
   The	
   purpose	
   of	
   river	
   classification	
   is	
   to	
  
protect	
   rivers	
   from	
   any	
   human	
   activity	
   (unless	
   fishing).	
   River	
   classification	
   places	
   the	
  
rivers	
  or	
  segments	
  of	
  rivers	
  into	
  categories	
  or	
  classes	
  based	
  on	
  water	
  quality	
  goals.	
  Each	
  
class	
  is	
  then	
  managed	
  according	
  to	
  the	
  goal.	
  The	
  problem	
  is	
  the	
  missing	
  data	
  to	
  justify	
  the	
  
classification.	
   These	
   categories	
   should	
   have	
   been	
   identified	
   with	
   the	
   involvement	
   of	
   all	
  
stakeholders	
  based	
  on	
  transparent	
  criteria	
  and	
  it’s	
  not	
  the	
  case.	
  They	
  should	
  be	
  monitored	
  
and	
  revised	
  within	
  a	
  period	
  of	
  time.	
  

In	
   theory	
   the	
   use	
   of	
   such	
   pre-­‐planning	
   systems	
   could	
   assist	
   the	
   authorisation	
  
process	
  to	
  be	
  reduced	
  and	
  implemented	
  faster	
  but	
  in	
  fact,	
  the	
  classification	
  is	
  used	
  to	
  avoid	
  
entertaining	
  applications	
  for	
  new	
  projects.	
  

Two	
  lists	
  of	
  rivers	
  fixed	
  by	
  the	
  state	
  authority	
  in	
  the	
  basin:	
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§ one	
  of	
  protected	
  rivers	
  against	
  new	
  dams	
  (no-­‐go	
  rivers).	
  	
  The	
  list	
  of	
  no-­‐go	
  rivers	
  is	
  
based	
  on	
  three	
  criteria:	
  high	
  status	
  water	
  bodies,	
  migratory	
   fish	
  rivers,	
  biological	
  
reservoirs.	
  

§ one	
  of	
  rivers	
  where	
  continuity	
  restoration	
  is	
  a	
  priority	
  (dams	
  must	
  be	
  managed	
  or	
  
equipped	
  in	
  5	
  years,	
  to	
  ensure	
  upstream	
  and	
  downstream	
  migration	
  of	
  species	
  and	
  
a	
  sufficient	
  transfer	
  of	
  sediment).	
  

	
  
The	
   list	
   of	
   rivers	
   where	
   the	
   restoration	
   of	
   continuity	
   is	
   a	
   priority	
   is	
   based	
   on	
  

migratory	
   fish	
   rivers	
   and	
   at	
   risk	
   of	
   failing	
   the	
   environmental	
   objectives	
   due	
   to	
  
hydromorphological	
  pressures,	
  determined	
  in	
  the	
  basin	
  management	
  plan.	
  
In	
   theory,	
  both	
   lists	
  of	
   rivers	
  are	
   fixed	
  after	
  an	
  assessment	
  of	
   the	
   impact	
  on	
   the	
  existing	
  
water	
   uses	
   or	
   on	
   the	
   potential	
   of	
   new	
   hydropower	
   and	
   after	
   stakeholders	
   and	
   NGO's	
  
consultation.	
  

Need	
   for	
   more	
   scientific	
   data,	
   adequate	
   confidence	
   and	
   precision	
   in	
   the	
  
classification	
  of	
  the	
  quality	
  elements,	
  more	
  R&D	
  results	
  and	
  share	
  experiences	
  about	
  what	
  
is	
  done	
  in	
  other	
  European	
  countries.	
  
Scientists	
  can	
  hardly	
  define	
  good	
  indicators	
  of	
  the	
  ecological	
  status,	
  and	
  responsibilities	
  in	
  
the	
  river	
  status,	
  but	
  administration	
  calls	
  for	
  always	
  more	
  efforts	
  from	
  the	
  producers.	
  
	
  
d)	
  Other	
  main	
  action:	
  

A	
  regional	
  plan	
   for	
   the	
  climate,	
  air	
  and	
  energy	
  (SRCAE),	
   developed	
   jointly	
  by	
  
the	
   State	
   and	
   the	
   regional	
   authorities.	
   In	
   particular,	
   this	
   plan	
   defines,	
   for	
   2020	
   and	
   by	
  
geographical	
   area,	
   qualitative	
   and	
   quantitative	
   regional	
   targets	
   for	
   the	
   valorisation	
   of	
  
potential	
   territorial	
   renewable	
   energy,	
   taking	
   into	
   account	
   the	
   national	
   targets.	
   In	
  
practice,	
  this	
  means	
  identifying	
  all	
  sources	
  for	
  the	
  production	
  of	
  renewable	
  energies	
  and	
  of	
  
energy	
   savings	
  according	
   to	
   socio-­‐economic	
  and	
  environmental	
   criteria,	
  and	
  defining,	
   in	
  
association	
   with	
   the	
   local	
   stakeholders	
   (infra-­‐regional	
   authorities,	
   companies,	
   citizens),	
  
the	
   level	
   of	
   regional	
   contribution	
   in	
   achieving	
   the	
   targets	
   set	
   by	
   France.	
   These	
   plans	
  
represent	
  a	
  strategic	
  planning	
  tool	
  to	
  guide	
  the	
  activities	
  of	
  local	
  and	
  regional	
  authorities.	
  
SRCAE	
  are	
  in	
  process.	
  SRCAE,	
  for	
  hydropower	
  potential,	
  are	
  based	
  on	
  producers'	
  data	
  and	
  
compatibility	
  with	
  lists	
  of	
  no	
  go	
  rivers	
  and	
  restoration	
  of	
  continuity'	
  priorities.	
  

A	
  commitments	
  agreement	
   for	
   the	
  development	
   of	
   sustainable	
  hydropower	
  
in	
  compliance	
  with	
  aquatic	
  environments	
  restoration	
  has	
  been	
  signed	
  in	
  June	
  2010	
  to	
  
promote	
  hydroelectricity	
  when	
  it	
  is	
  suitable	
  with	
  environment	
  preoccupation.	
  A	
  part	
  of	
  the	
  
engagement	
   concerns	
   directly	
   the	
   equipment	
   of	
   existing	
   wires.	
   We	
   need	
   to	
   precise	
   the	
  
methodology	
  and	
  the	
  “suitable	
  conditions”	
  to	
  build	
  a	
  power	
  plant	
  on	
  an	
  existing	
  wire.	
  

France	
   Hydro	
   Electricité	
   wrote	
   a	
   guidebook	
   for	
   the	
   development	
   of	
   small	
  
hydroelectric	
  plants	
  with	
  due	
  respect	
  to	
  the	
  natural	
  environment	
  named	
  «	
  Towards	
  
the	
  hydroelectric	
  plant	
  of	
  the	
  21th	
  century	
  ».	
  It	
  defines	
  standards	
  for	
  the	
  conception	
  of	
  
a	
  high	
  environmental	
  quality	
  plant.	
  This	
  guide	
  is	
  recognised	
  and	
  disseminated	
  by	
  national	
  
administrations.	
  

ONEMA	
   (French	
  water	
   administration)	
   is	
   drafting	
  an	
   inventory	
   of	
   obstacles	
   in	
  
rivers	
   named	
   «	
   ROE	
   ».	
   The	
   goal	
   of	
   this	
   database	
   is	
   to	
   draw	
   up	
   an	
   inventory	
   of	
   all	
  
obstacles	
   blocking	
   flows	
   in	
   all	
   French	
   rivers	
   and	
   to	
   assess	
   the	
   degree	
   to	
   which	
   those	
  
obstacles	
   block	
   the	
   movement	
   of	
   species	
   and	
   sediment.	
   A	
   list	
   of	
   more	
   than	
   60	
   000	
  
obstacles,	
  including	
  dams,	
  locks,	
  weirs,	
  mills	
  no	
  longer	
  in	
  operation,	
  etc.,	
  on	
  French	
  rivers	
  
has	
   been	
   drawn	
   up	
   to	
   date.	
   This	
   vast	
   project,	
   bringing	
   together	
   a	
   large	
   number	
   of	
  
partners,	
  will	
  identify	
  the	
  installations	
  causing	
  the	
  greatest	
  problems	
  and	
  make	
  it	
  possible	
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to	
  set	
  priorities	
  for	
  corrective	
  action.	
  It	
  will	
  be	
  also	
  a	
  good	
  tool	
  to	
  identify	
  new	
  potential	
  for	
  
SHP.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Stop	
   the	
  dogma	
  of	
   “river	
   continuity”	
  and	
   return	
   to	
  a	
  well-­‐balanced	
  use	
  of	
  water.	
  
Need	
  for	
  research	
  and	
  objective	
  scientific	
  approach.	
  

§ Assure	
  the	
  hydropower	
  development	
  up	
  to	
  3	
  TWh	
  net	
  by	
  reducing	
  the	
  classification	
  
of	
  rivers.	
  

§ Need	
   for	
   a	
  new	
  economic	
   support	
   scheme	
   for	
   small	
   hydropower	
  which	
   is	
   neither	
  
well	
  adapted	
  nor	
  considered	
  by	
  the	
  emerging	
  French	
  electricity	
  market.	
  

§ Complete	
   the	
   knowledge	
   about	
   the	
   real	
   status	
   of	
   the	
   river	
   and	
   define	
   clear	
  
methodologies	
  to	
  be	
  used	
  in	
  the	
  respect	
  of	
  the	
  principles	
  of	
  cost	
  and	
  effectiveness	
  of	
  
measures,	
  ecologically	
  acceptance	
  and	
  economically	
  reasonable	
  approach.	
  

§ Make	
   significant	
   progress	
   in	
   administrative	
   adaptations,	
   data	
   gathering	
   and	
  
analyses,	
  public	
  	
  	
  information	
  and	
  stakeholders’	
  involvement,	
  setting	
  of	
  monitoring	
  
networks,	
  etc.	
  

§ We	
   need	
   to	
   promote	
   economic	
   studies	
   and	
   cost-­‐effectiveness	
   analysis	
   which	
   are	
  
essential	
  for	
  WFD	
  implementation.	
  

§ Remember	
   the	
   principles	
   of	
   proportionality,	
   cost-­‐efficiency,	
   pragmatism,	
  
prioritization	
   and	
  motivation	
   of	
   the	
   administration	
   demands.	
  We	
   need	
   for	
  more	
  
dialogue	
  and	
  pedagogy.	
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GERMANY	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   1,714	
   1,705	
   1,732	
   1,830	
  

Generation	
  (GWh)	
   7,996	
   8,000	
   8,043	
   8,600	
  

Number	
  of	
  power	
  plants	
   7,400	
   7,500	
   7,512	
   7,800	
  

Potential	
  (GWh)*	
   604	
   600	
   557	
   0	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   n/a	
  

Employment	
   1,900	
  

Civil	
  works	
  (estimation)	
   1,000	
  

Average	
  investment	
  cost	
  (€/MW)	
   2,000	
  -­‐	
  10,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   1.5	
  -­‐	
  	
  2.0	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   65	
  -­‐	
  75	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.03	
  -­‐	
  0.1	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

1.5	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

Generally	
  30%	
  of	
  mean	
   low	
  water	
   flow.	
  No	
  water	
  use	
   fees.	
   Concession	
   fees	
  differ	
  
from	
  Federal	
   State	
   to	
  Federal	
   State,	
   e.g.	
   10,000	
  €	
   for	
  150	
  kW	
  concession	
   in	
   the	
   state	
  of	
  
Hesse.	
  
New	
  concession	
  duration:	
  minimum	
  20	
  years,	
  maximum	
  30	
  years.	
  
	
  
Support	
  scheme	
  
Starting:	
  1	
  January	
  2012.	
  FIT:	
  
	
  

§ 12.7	
  c€/kWh	
  <	
  500	
  kW	
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§ 8.3	
  c€/kWh	
  <	
  2	
  MW	
  
§ 6.3	
  c€/kWh	
  <	
  5	
  MW	
  
§ 5.5	
  c€/kWh	
  <	
  10	
  MW	
  
§ 5.3	
  c€/kWh	
  <	
  20	
  MW	
  
§ 4.2	
  c€/kWh	
  <	
  50	
  MW	
  
§ 3.4	
  c€/kWh	
  >	
  50	
  MW	
  

	
  
Duration	
  of	
  FIT:	
  20	
  years	
  (tariffs	
  are	
  revised	
  every	
  4	
  years)	
  
	
  
Power	
  granting	
  scheme	
  

Ancient	
  water	
  rights	
  exist	
  with	
  no	
  time	
  limit.	
  
New	
  licenses	
  are	
  granted	
  for	
  revitalization	
  and/or	
  any	
  water	
  head	
  change	
  or	
  water	
  flow	
  
increase.	
  Permits	
  for	
  20	
  to	
  30	
  years	
  duration.	
  
They	
  are	
  granted	
  with	
  high	
  restrictions	
  because	
  of	
  WFD.	
  No	
  support	
  from	
  RES	
  so	
  far.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  

■ FIT	
  will	
  be	
  slightly	
  increased	
  starting	
  1	
  January	
  2012	
  (~	
  10%).	
  No	
  further	
  change	
  
of	
   support	
   schemes.	
   No	
   permitting	
   ease.	
   No	
   simplification	
   of	
   administration	
  
procedures.	
  SHP	
  role	
  (standby	
  energy,	
  storage	
  capacity)	
  in	
  future	
  smart	
  grids	
  not	
  
yet	
   sufficiently	
   recognized	
   and	
   therefore	
   not	
   supported	
   by	
   legislative	
   and	
  
administrative	
  activity.	
  

■ No	
   positive	
   impact	
   seen	
   so	
   far	
   on	
   RES	
   directive	
   but	
   negative	
   impact	
   from	
  WFD	
  
directive	
  (see	
  upon	
  “barriers”	
  for	
  development.	
  

■ Extremely	
   slow	
   development	
   of	
   further	
   increase	
   of	
   hydropower	
   capacity	
   and/or	
  
power	
  output.	
  Since	
  2007	
  official	
  increase	
  figures	
  up	
  to	
  2020:	
  18%.	
  

■ 	
  Social	
   acceptance	
   of	
   SHP	
   is	
   rather	
   high,	
   but	
   strong	
   influence	
   of	
   ecologically	
  
powerful	
  administration	
  and	
  NGOs	
  as	
  well	
  as	
  strong	
  influence	
  of	
  fishery	
  and	
  angler	
  
clubs	
  which	
  blame	
  SHP	
  to	
  harm	
  fish	
  live.	
  

■ The	
  WFD	
  directive	
  will	
  be	
   transferred	
   into	
  German	
   law	
  until	
  2015.	
  The	
   following	
  
mitigation	
  measures	
  regarding	
  environmental	
  impacts	
  are	
  currently	
  focused	
  on:	
  (i)	
  
upstream/downstream	
   fish	
   ladders,	
   (ii)	
   smaller	
   distance	
   between	
   bars	
   of	
   rake	
  
cleaners	
  (15	
  mm)	
  and	
  (iii)	
  river	
  bed	
  management/naturalization	
  of	
  water	
  flow	
  

■ No	
   support	
   of	
   the	
   Renewable	
   Energy	
   Framework	
   Directive	
   (RES)	
   so	
   far	
   for	
   new	
  
licenses	
  or	
  power	
  increase	
  of	
  existing	
  SHP.	
  

	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

■ Investment	
   support	
   (subsidy)	
   for	
   reactivation	
   of	
   1,000nds	
   SHPs	
   in	
   former	
   flower	
  
and	
  saw	
  mills	
  as	
  recognition	
  of	
  the	
  important	
  role	
  of	
  hydropower	
  (standby	
  energy	
  
and	
  storage	
  capacity)	
  

■ Establishment	
  of	
  the	
  RES	
  directive	
  in	
  German	
  legislation	
  as	
  strong	
  as	
  they	
  did	
  it	
  in	
  
case	
  of	
  the	
  WFD	
  directive.	
  

■ Establishment	
   of	
   standardized	
   guidelines	
   for	
   the	
   administrative	
   handling	
   of	
   the	
  
permitting	
  &	
  licensing	
  procedures	
  in	
  Germany.	
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GREECE	
  
	
  
1.	
  Key	
  Figures	
  
	
  

Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   89	
   96	
   195	
   350**	
  

Generation	
  (GWh)	
   220	
   223	
   753	
   1,148	
  

Number	
  of	
  power	
  plants	
   50	
   61	
   96	
   175	
  

Potential	
  (GWh)*	
   6,306	
   6,303	
   5,773	
   5,378	
  
*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
**	
  According	
  to	
  the	
  Low	
  for	
  20-­‐20-­‐20	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   70	
  

Employment	
   443	
  

Civil	
  works	
  (estimation)	
   n/a	
  

Average	
  investment	
  cost	
  (€/MW)	
   2,000,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   1	
  -­‐	
  3	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.019	
  
	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

~5	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

The	
  Residual	
  water	
  supply	
  that	
  legally	
  must	
  be	
  allowed	
  downstream	
  of	
  the	
  SHP	
  will	
  
be	
   equal	
   to	
   at	
   least	
   to:	
   the	
   50%	
   of	
   the	
   daily	
   average	
   water	
   supply	
   for	
   the	
   month	
   of	
  
September.	
  
The	
  30%	
  of	
  the	
  daily	
  average	
  water	
  supply	
  for	
  the	
  three	
  summer	
  months	
  (June,	
  July	
  and	
  
August).	
  The	
  absolute	
  value	
  0.030	
  m3/s.	
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Support	
  scheme	
  
In	
  Greece,	
  the	
  support	
  scheme	
  that	
   is	
   in	
  place	
  for	
  small	
  hydro	
  is	
  the	
  Feed-­‐in	
  tariff	
  

(FIT).	
  The	
  respective	
  Law	
  says	
   that	
   there	
   is	
  a	
  FIT	
  of	
  87.7	
  €/MWh,	
  up	
  to	
  20	
  years,	
  which	
  
could	
  be	
  extended	
  in	
  time,	
  after	
  the	
  renewal	
  of	
  the	
  operation	
  licence.	
  In	
  case	
  that	
  the	
  SHP	
  
plant	
  is	
  constructed	
  without	
  any	
  grants	
  from	
  the	
  state,	
  then	
  there	
  is	
  a	
  20%	
  increase	
  in	
  the	
  
FIT.	
  Every	
  year,	
  there	
  is	
  a	
  small	
  increase	
  in	
  the	
  FIT	
  according	
  to	
  a	
  percentage	
  of	
  the	
  yearly	
  
inflation	
  and	
  depending	
  on	
  the	
  justified	
  opinion	
  of	
  the	
  Minister	
  of	
  Environment.	
  	
  
	
  
Power	
  granting	
  scheme	
  

In	
  Greece,	
   in	
  order	
  to	
  receive	
  a	
  permit	
  for	
  a	
  SHP	
  plant	
  you	
  have	
  in	
  general	
  to	
  apply	
  for	
  a	
  
Production	
  License	
  to	
  RAE.	
  There	
  are	
  some	
  minor	
  exclusions	
  such	
  as	
   for	
  SHP	
  less	
  than	
  50	
  kW,	
   in	
  
which	
  case	
  you	
  do	
  not	
  need	
  a	
  Production	
  License,	
  but	
  these	
  SHP	
  are	
  a	
  small	
  percentage	
  only.	
  After	
  
you	
   receive	
   the	
  Production	
  License	
   (in	
  average	
  one	
  needs	
  1	
  year	
   time	
   to	
   receive	
   it),	
   you	
  have	
   to	
  
apply	
  for	
  the	
  Approval	
  of	
  Environmental	
  Terms,	
  either	
  in	
  EYPE	
  (a	
  central	
  division	
  in	
  the	
  Ministry	
  of	
  
Environment)	
  or	
  to	
  the	
  Decentralized	
  Authorities,	
  depending	
  on	
  specific	
  law	
  articles.	
  On	
  average,	
  
one	
  needs	
  2	
  years	
  time	
  to	
  receive	
  the	
  Approval	
  of	
  Environmental	
  Terms.	
  

In	
  this	
  mean	
  time	
  of	
  2	
  years,	
  you	
  apply	
  to	
  PPC/DESMHE	
  for	
  a	
  Non-­‐Bound	
  Grid	
  Offer,	
  and	
  on	
  
average	
  you	
  need	
  ½	
  years	
  time	
  to	
  receive	
  it.	
  After	
  that,	
  you	
  apply	
  to	
  the	
  Decentralized	
  Authorities	
  
for	
  the	
  Water	
  Usage	
  License	
  (3/4	
  years	
  time	
  to	
  receive	
  it)	
  and	
  in	
  parallel,	
  you	
  apply	
  to	
  the	
  Local	
  
Forest	
  Department	
  for	
  the	
  Approval	
  of	
  Intervention	
  (½	
  years	
  time	
  to	
  receive	
  it).After	
  you	
  receive	
  
the	
  Approval	
  of	
  Environmental	
  Terms,	
  you	
  ask	
  to	
  PPC/DESMHE	
  in	
  order	
  the	
  Non-­‐Bound	
  Grid	
  Offer	
  
to	
  become	
  a	
  Bound	
  Grid	
  Offer.	
  

Then,	
   you	
   apply	
   either	
   to	
   the	
   Ministry	
   of	
   Environmental	
   (RES	
   division)	
   or	
   to	
   the	
  
Decentralized	
  Authorities	
  for	
  the	
  Installation	
  License	
  (½	
  years	
  time	
  to	
  receive	
  it).	
  
With	
   the	
   Installation	
   License	
   in	
   hand,	
   you	
   can	
   start	
   building	
   the	
   SHP	
   plant	
   and	
   in	
   average	
   you	
  
needs	
  2	
  years	
  to	
  finish	
  all	
  the	
  installations.	
  Within	
  these	
  2	
  years	
  time,	
  you	
  sign	
  a	
  Connection	
  Treaty	
  
with	
  PPC	
  and	
  you	
  start	
  building	
  the	
  grid	
  infrastructure	
  in	
  order	
  to	
  connect	
  the	
  public	
  grid	
  with	
  the	
  
private	
   SHP.	
  After	
   you	
   finish	
  all	
   the	
   above	
  works,	
   you	
   sign	
  a	
  Buy	
  &	
   Sell	
   Electrical	
   Power	
  Treaty	
  
to/from	
  DESMHE.	
  

After	
   that,	
   you	
   can	
   start	
   the	
   operation	
   of	
   the	
   plant	
   and	
   you	
   operate	
   for	
   3	
   months	
   in	
   a	
  
testing	
  environment	
  in	
  order	
  to	
  check	
  you	
  SHP	
  plant	
  and	
  correct	
  any	
  problems.	
  If	
  everything	
  is	
  ok	
  
at	
   the	
   end	
   of	
   the	
   3	
  months	
   period	
   you	
   receive	
   the	
   final	
   Operation	
   License	
   from	
   the	
  Ministry	
   of	
  
Environment	
  (RES	
  division)	
  and	
  you	
  start	
  to	
  receive	
  money	
  from	
  DESMHE.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
   The	
  last	
  three	
  years,	
  there	
  is	
  a	
  slowing	
  down	
  in	
  the	
  trend	
  of	
  putting	
  SHP	
  plants	
  into	
  
operation.	
   The	
   main	
   reasons	
   are	
   difficulties	
   in	
   financing	
   of	
   the	
   plants	
   on	
   behalf	
   of	
   the	
  
banks,	
  the	
  extremely	
  bureaucratic	
  licensing	
  environment,	
  and	
  the	
  fact	
  that	
  on	
  31/12/2009	
  
the	
   time	
   limit	
   for	
  Greece	
   to	
  adopt	
   the	
  European	
  water	
   framework	
  expired.	
   It	
   resulted	
   in	
  
the	
  Greek	
  legal	
  framework	
  to	
  face	
  problems	
  with	
  the	
  Water	
  Usage	
  Framework.	
  As	
  a	
  result,	
  
less	
  than	
  ten	
  installation	
  licenses	
  were	
  issued	
  in	
  the	
  last	
  three	
  years,	
  stopping	
  the	
  excellent	
  
marching	
  of	
  the	
  SHP	
  sector,	
  which	
  was	
  a	
  very	
  dynamic	
  sector	
  up	
  to	
  2008.	
  

§ There	
  is	
  a	
  long	
  discussion	
  in	
  Greece	
  for	
  improving	
  the	
  support	
  schemes	
  and	
  many	
  
new	
   laws	
   and	
  ministerial	
   decisions	
   have	
   been	
   voted	
   in	
   order	
   to	
   enforce	
   the	
   RES	
  
development	
  and	
  consequently	
  the	
  SHP	
  development.	
  Although	
  there	
  is	
  an	
  obvious	
  
trend	
  to	
  unification	
  and	
  simplification	
  of	
  the	
  legal	
  framework,	
  time	
  is	
  still	
  needed	
  in	
  
order	
  this	
  to	
  be	
  achieved.	
  

§ Concerning	
  the	
  Grid	
  development	
  in	
  Greece,	
  since	
  the	
  SHP	
  are	
  small	
  plants	
  and	
  no	
  
extended	
  new	
  Grid	
  is	
  needed,	
  there	
  are	
  no	
  major	
  problems	
  with	
  that.	
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§ The	
   Low	
   for	
   the	
   20-­‐20-­‐20	
   targets	
   of	
   Greece,	
   passed	
   in	
   2010	
   has	
   set	
   a	
   very	
   low	
  
target	
  for	
  SHP,	
  i.e.	
  350MW,	
  despite	
  of	
  the	
  high	
  potential	
  that	
  is	
  estimated	
  at	
  2,000	
  
MW.	
  

§ Moreover	
  a	
  new	
  Ministerial	
  Decision	
  (Ministry	
  of	
  Environment,	
  Energy	
  and	
  Climate	
  
Change/518/05.04.2011)	
  that	
  arbitrarily	
  set	
  limits	
  on	
  the	
  magnitude	
  of	
  the	
  MWs	
  of	
  
a	
   SHP	
   according	
   to	
   the	
   length	
   of	
   the	
   stream	
   diversion,	
   has	
   been	
   voted,	
   and	
   this	
  
Decision	
   cancels	
   more	
   than	
   50	
   MW	
   SHP	
   that	
   were	
   already	
   in	
   the	
   queue	
   for	
  
receiving	
   licences.	
   Moreover,	
   the	
   potential	
   of	
   energy	
   exploitation	
   of	
   small	
   water	
  
currents	
  (which	
  can	
  produce	
  around	
  1.5	
  MW	
  approximately,	
  each)	
  that	
  adds	
  to	
  a	
  
total	
   of	
   green	
   energy	
   capacity	
   of	
   approximately	
   500	
   MW	
   (an	
   invalidated	
  
investment	
   of	
   around	
   1	
   billion	
   €)	
   is	
   cancelled,	
   as	
   well,	
   since	
   this	
   Ministerial	
  
Decision	
  was	
  applied	
  retroactively	
  to	
   investments	
  that	
  had	
  been	
  submitted	
  before	
  
three	
  or	
  more	
  years	
  under	
  a	
  different	
  law	
  of	
  environmental	
  licensing	
  regime.	
  This	
  
Ministerial	
  Decision	
  substantially	
  cancels	
  the	
  “Special	
  Land-­‐Planning	
  Law	
  for	
  RES”	
  
(December	
  2008),	
  introducing	
  unscientific,	
  arbitrary	
  and	
  extreme	
  criteria	
  and	
  was	
  
not	
   based	
   either	
   on	
   scientific	
   analysis,	
   or	
   in	
   statistical	
   data.	
   This	
   Ministerial	
  
Decision	
   was	
   finally	
   signed,	
   although	
   it	
   went	
   into	
   a	
   public	
   consultation	
   in	
   the	
  
summer	
   of	
   2010.	
   The	
   outcome	
   of	
   the	
   rich	
   and	
   excellent	
   level	
   of	
   the	
   public	
  
consultation	
  was	
  apparently	
  against	
   the	
  draft	
   of	
   the	
  Ministerial	
  Decision	
   (171	
  of	
  
174	
   reviews),	
   although	
   concrete	
   proposals	
   from	
   the	
   League	
   and	
   our	
   many	
  
participants	
   on	
   these	
   issues	
   were	
   provided.	
   HSHA	
   asks	
   constantly	
   that	
   the	
  
Ministerial	
  Decision	
  518/05.04.11	
  to	
  be	
  totally	
  abolished.	
  

§ The	
  aforementioned	
  two	
  legal	
  documents	
  have	
  put	
  strict	
   limits	
  to	
  the	
  SHP	
  sector,	
  
and	
  HSHA	
  works	
  hard	
  to	
  raise	
  them.	
  Moreover,	
  HSHA	
  believes	
  that	
  increasing	
  the	
  
target	
  of	
  the	
  20-­‐20-­‐20	
  to	
  1,000	
  MW	
  by	
  the	
  year	
  2020	
  in	
  the	
  National	
  energy	
  mix	
  is	
  
entirely	
  justifiable.	
  
	
  

	
   Concerning	
  the	
  transposition	
  and	
  implementation	
  of	
  the	
  WFD	
  Directive	
  (60/2000)	
  
in	
   Greece	
   and	
   the	
   completion	
   of	
   management	
   studies	
   of	
   water	
   districts	
   under	
   this	
  	
  
Directive,	
   there	
   is	
   a	
   big	
   effort	
   to	
   gain	
   the	
   lost	
   ground,	
   and	
   in	
   2011,	
   there	
  will	
   be	
   some	
  
public	
  consultations	
  for	
  certain	
  Greek	
  areas	
  for	
  the	
  ruling	
  of	
  the	
  Streams.	
  
	
   The	
  continuous	
  enactment	
  of	
  new	
  special	
  management	
  plans	
  to	
  protect	
  more	
  and	
  
more	
   mountainous	
   areas	
   which	
   can	
   site	
   Small	
   Hydro	
   (for	
   example	
   Rodopi,	
   Pindos,	
  
Tzoumerka,	
  etc.)	
   leads	
  to	
   the	
  creation	
  of	
  very	
  extensive	
  exclusion	
  zones	
   for	
  Small	
  Hydro,	
  
since	
  all	
  these	
  areas	
  prohibit	
  projects	
  of	
  environmental	
  category	
  A1	
  and	
  only	
  in	
  peripheral	
  
areas	
   of	
   these	
   regions	
   projects	
   	
   of	
   environmental	
   category	
   A2	
   are	
   allowed	
   (with	
   the	
  
current	
  classification	
  of	
  projects,	
  this	
  means	
  projects	
  with	
  diversion	
  less	
  than	
  1,000	
  m,	
  but	
  
this	
  classification	
  changes	
  these	
  days),	
  resulting	
  in	
  substantially	
  zero	
  	
  possibility	
  of	
  siting	
  
Small	
   Hydro	
   in	
   all	
   these	
   areas.	
   From	
   HSHA	
   point	
   of	
   view,	
   it	
   is	
   incorrect	
   to	
   introduce	
  
general	
   rules	
   of	
   absolute	
   prohibition	
   of	
   establishment	
   of	
   RES	
   in	
   areas	
   governed	
   by	
   any	
  
specific	
  or	
  general	
  protection	
  regime,	
  without	
  considering	
  the	
  specifics	
  of	
  the	
  installation	
  
area	
  and	
   the	
  proposed	
  project	
  at	
  a	
   time.	
  The	
   introduction	
  of	
   these	
  general	
   exclusions	
   is	
  
contrary	
   to	
   the	
   Community	
   Law	
   and	
   the	
   specific	
   Directive	
   2009/28/EC,	
   which	
   includes	
  
legally	
  binding	
  targets	
  for	
  the	
  penetration	
  of	
  RES	
  in	
  all	
  Member	
  Countries	
  of	
  the	
  EU.	
  
	
   It	
   is	
   required	
   to	
   review	
  Management	
   Studies	
   of	
   the	
  protected	
  areas	
   to	
   effectively	
  
take	
  into	
  account	
  the	
  special	
  land-­‐planning	
  for	
  RES,	
  as	
  it	
  is	
  provided	
  in	
  the	
  Law	
  3851/10.	
  
	
   Finally,	
  there	
  is	
  the	
  major	
  problem	
  that	
  everyone	
  has	
  the	
  ability	
  at	
  any	
  stage	
  of	
  the	
  
licensing	
  process	
  to	
  appeal	
  the	
  investment	
  in	
  The	
  Council	
  of	
  State,	
  thus	
  causing	
  very	
  long	
  
delays	
  and	
  with	
  the	
  great	
  danger	
  not	
  only	
  an	
  investment	
  to	
  be	
  cancelled	
  but	
  the	
  investor	
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companies	
  and	
  the	
  manufacturers	
  of	
  these	
  projects	
  to	
  suffer	
  a	
  serious	
  economic	
  damage	
  or	
  
even	
  an	
  economic	
  destruction.	
  HSHA	
  asks	
  for	
  that	
  asymmetry	
  to	
  the	
  costs	
  has	
  to	
  be	
  totally	
  
eliminated.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Further	
  simplification	
  and	
  unification	
  of	
  administrative	
  procedure.	
  
§ Radically	
   change	
   the	
   procedure	
   of	
   appealing	
   the	
   SHP	
   investment	
   or	
   licensing	
  

procedure	
  in	
  The	
  Council	
  of	
  State,	
  and	
  eliminate	
  this	
  ability	
  of	
  everyone	
  in	
  doing	
  so.	
  
Set	
   high	
   deposit	
   amounts	
   in	
   order	
   to	
   do	
   such	
   an	
   appeal	
   that	
   will	
   be	
   lost	
   if	
   the	
  
appeal	
  is	
  lost.	
  

§ The	
  Ministerial	
  Decision	
  518/05.04.11	
  should	
  be	
  totally	
  abolished,	
  even	
  today.	
  
§ The	
  limits	
  of	
  the	
  Low	
  for	
  the	
  20-­‐20-­‐20	
  targets	
  of	
  Greece	
  (2010)	
  for	
  SHP	
  should	
  be	
  

revised	
  from	
  the	
  current	
  350	
  MW	
  for	
  2020	
  to	
  1,000	
  MW	
  for	
  2020,	
  thus	
  exploiting	
  
the	
  high	
  potential	
  that	
  is	
  estimated	
  at	
  2,000	
  MW.	
  

§ Finally,	
   accelerate	
   the	
   transposition	
   and	
   implementation	
   of	
   the	
   WFD	
   Directive	
  
(60/2000)	
   in	
  Greek	
   legal	
   system	
  and	
   complete	
   the	
  management	
   studies	
   of	
  water	
  
districts	
   under	
   this	
   Directive,	
   the	
   soonest	
   possible,	
   since	
   this	
   should	
   had	
   been	
  
finished	
  at	
  31.12.2009,	
  but	
  is	
  not	
  in	
  place	
  yet.	
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HUNGARY	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   12	
   12	
   14	
   28	
  

Generation	
  (GWh)	
   39	
   40	
   67	
   80	
  

Number	
  of	
  power	
  plants	
   34	
   34	
   36	
   42	
  

Potential	
  	
  (GWh)*	
   69	
   68	
   58	
   28	
  	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   11	
  

Employment	
   476	
  

Civil	
  works	
  (estimation)	
   n/a	
  

Average	
  investment	
  cost	
  (€/MW)	
   2,900,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   1,5	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.013	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

In	
   the	
   period	
   2007	
   –	
   2010,	
   only	
   5	
   small	
   hydro	
   power	
   plants	
   have	
   been	
  
commissioned	
  with	
  a	
  total	
  capacity	
  is	
  0.3	
  MW.	
  Permitting	
  is	
  not	
  really	
  a	
  key	
  issue.	
  
Oppositely,	
   the	
  process	
  to	
  obtain	
  the	
  permits	
   for	
  the	
  new	
  plant	
  with	
  a	
  12.1	
  MW	
  capacity	
  
(not	
  SHP)	
  on	
  the	
  Maas	
  river,	
  which	
  has	
  been	
  initiated	
  in	
  2004,	
  is	
  far	
  to	
  be	
  finalized.	
  
	
  
Residual	
  flow	
  regulation	
  

There	
  is	
  no	
  general	
  residual	
  flow	
  regulation	
  in	
  the	
  Netherlands.	
  
Every	
   hydro	
   power	
   plant	
   needs	
   to	
   obtain	
   separate	
   permits,	
   and	
   this	
   issue	
   is	
   arranged	
  
individually	
  in	
  each	
  permit.”	
  
	
  
	
  
Support	
  scheme	
  



61 

Hungary	
   has	
   introduced	
   a	
   sustainable	
   (non-­‐central-­‐budget-­‐based)	
   feed-­‐in-­‐tariff	
  
scheme	
  which	
  is	
  guaranteed	
  until	
  2020.	
  
The	
  system	
  was	
  modified	
  in	
  favour	
  of	
  smaller	
  plants	
  and	
  those	
  providing	
  remote	
  heating	
  in	
  
2008.	
  	
  Rates	
  are	
  to	
  be	
  adjusted	
  yearly	
  in	
  line	
  with	
  the	
  inflation	
  rate.	
  
FIT	
  Peak-­‐	
  and	
  off-­‐peak	
  
Average	
  tariff	
  	
  ≈	
  9	
  c€/kWh	
  *k	
  (k	
  =	
  last	
  year	
  inflation	
  rate	
  (-­‐1)	
  
To	
  avoid	
  excessive	
  support,	
  guaranteed	
  tariffs	
  should	
  be	
  provided	
  until	
   the	
   investment	
   is	
  
recouped,	
  taking	
  into	
  consideration	
  any	
  investment	
  aid	
  for	
  this	
  purpose.	
  
	
  
Power	
  granting	
  scheme	
  

For	
  small-­‐scale	
  renewable	
  energy	
  investments	
  that	
  are	
  still	
  subject	
  to	
  a	
  permit	
  and	
  
have	
   a	
   capacity	
   of	
   over	
   0.5	
   MW,	
   the	
   Office	
   issues	
   combined	
   small-­‐scale	
   power	
   plant	
  
permits	
   in	
   a	
   simplified	
   procedure.	
   This	
   permit	
   contains	
   both	
   an	
   establishment	
   and	
   a	
  
production	
   authorisation.	
   The	
   authorisation	
   process	
   is	
   independent	
   of	
   the	
   type	
   of	
   the	
  
power	
  plant	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
   Hungary	
  is	
  one	
  of	
  the	
  less	
  mountainous	
  countries	
  in	
  Central	
  Europe,	
  and	
  therefore	
  
has	
  only	
  limited	
  hydroelectric	
  potential.	
  There	
  are	
  all	
  together	
  31	
  installations	
  with	
  a	
  total	
  
capacity	
  of	
  55	
  MW.	
  They	
  have	
  generated	
  228	
  GWh	
  electricity	
  in	
  2009.	
  	
  There	
  are	
  only	
  four	
  
commercial	
   hydroelectric	
   power	
   plants	
   in	
   the	
   country,	
   Kesznyéten	
   (Hernadviz),	
   Ikervar,	
  
Kiskore	
  and	
  Tiszalok.	
  The	
  power	
  plant	
  in	
  Kesznyéten	
  is	
  owned	
  by	
  Hernadviz	
  Hydropower	
  
Ltd.,	
   while	
   the	
   Kiskore	
   and	
   Tiszalok	
   power	
   plants	
   are	
   owned	
   by	
   Tiszaviz	
   Hydro	
   Power	
  
Plants	
  Ltd.	
  A	
   small	
  1.5	
  MW	
  capacity	
  hydropower	
   station	
   in	
  Kenyeri	
  was	
   financed	
  by	
   the	
  
Environment	
   and	
   Infrastructure	
   Operational	
   Programme	
   and	
   started	
   its	
   operation	
   in	
  
2009.	
  	
  
	
   The	
   Government	
   is	
   committed	
   to	
   reducing	
   the	
   administrative	
   and	
   bureaucratic	
  
burdens	
   on	
   enterprises	
   in	
   the	
   future.	
   Energy	
   regulations	
   and	
   authorisation	
   constitute	
   a	
  
significant	
   part	
   of	
   this	
   process.	
   Authorisation	
   procedures	
   are	
   currently	
   complicated,	
  
complex,	
   and	
   in	
   some	
   cases	
   require	
   the	
   participation	
   of	
   several	
   high	
   authorities	
   and	
  
special	
   authorities.	
   The	
   possibilities	
   for	
   making	
   authorisation	
   procedures	
   faster	
   and	
  
simpler	
   are	
   already	
   the	
   subject	
   of	
   an	
   ongoing	
   comprehensive	
   governmental	
   review.	
  
Hydroelectric	
  plants	
  at	
  protected	
  natural	
  sites	
  of	
  national	
  importance.	
  Based	
  on	
  Annexes	
  1	
  
and	
  2	
  to	
  Government	
  Decree	
  No	
  314/2005	
  (XII.	
  25.)	
  	
  
	
   On	
   environmental	
   impact	
   assessment	
   and	
   uniform	
   environmental	
   use	
  
authorisation	
   procedures,	
   this	
   activity	
   is	
   conditional	
   on	
   an	
   environmental	
   impact	
  
assessment.	
  Investors	
  can	
  obtain	
  support	
  via	
  tender	
  schemes.	
  The	
  aid	
  intensity	
  of	
  schemes	
  
promoting	
  renewables	
  ranges	
  from	
  10%	
  to	
  80%;	
  the	
  final	
  aid	
  intensity	
   is	
  established	
  for	
  
each	
  project	
  after	
  an	
  analysis	
  of	
  cost	
  efficiency.	
  Support	
  is	
  provided	
  only	
  for	
  the	
  portion	
  of	
  
the	
   investment	
   which	
   cannot	
   be	
   recouped	
   under	
   market	
   conditions.	
   This	
   methodology	
  
takes	
   into	
   account	
   the	
   support	
   for	
   electricity	
   from	
   renewable	
   sources	
   which	
   is	
  
incorporated	
   into	
   the	
   off-­‐take	
   price	
   of	
   such	
   electricity,	
   and	
   only	
   provides	
   investment	
  
support	
  to	
  projects	
  which	
  cannot	
  be	
  recouped	
  even	
  when	
  selling	
  at	
  such	
  subsidised	
  price.	
  

There	
   is	
   no	
   green	
   certificate	
   system	
   in	
   Hungary.	
   Setting	
   up	
   and	
   gradually	
  
introducing	
  a	
  green	
  certificate	
  scheme	
   is	
  among	
  the	
   long-­‐term	
  plans	
  of	
   the	
  Government.	
  
The	
   approved	
   2009/28/EC	
   Directive	
   on	
   Renewable	
   Energy	
   sets	
   binding	
   targets	
   on	
   the	
  
share	
  of	
  renewable	
  energy	
  in	
  gross	
  final	
  energy	
  consumption.	
  In	
  the	
  EU	
  the	
  target	
  is	
  20%	
  
by	
   2020	
   and	
   Hungary	
   has	
   to	
   reach	
   a	
   rather	
   moderate	
   target,	
   13%	
   but	
   Hungarian	
  
Government	
  set	
  an	
  even	
  more	
  ambitious	
  target	
  to	
  reach	
  14.65%.	
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   Hungary	
  is	
  one	
  of	
  the	
  less	
  mountainous	
  countries	
  in	
  Central	
  Europe,	
  and	
  therefore	
  
has	
  only	
  limited	
  hydroelectric	
  potential.	
  From	
  the	
  energy	
  producing	
  potential	
  66%	
  belongs	
  
to	
  the	
  Danube,	
  10%	
  to	
  the	
  Tisza	
  and	
  24%	
  for	
  the	
  other	
  rivers.	
  It	
  is	
  estimated	
  that	
  only	
  5	
  -­‐	
  
6%	
   of	
   the	
   potential	
   hydro	
   energy	
   can	
   be	
   exploited.	
   New	
   hydropower	
   projects	
   consist	
  
primarily	
  of	
  small	
  plants,	
  with	
  the	
  possibility	
  of	
  re-­‐use	
  of	
  water	
  from	
  existing	
  hydropower	
  
plants.	
  Since	
  1970s	
  there	
  have	
  been	
  only	
  a	
   few	
  SHP	
  developments	
   in	
  Hungary.	
  The	
  same	
  
tendency	
   has	
   been	
   kept	
   till	
   2003.	
   There	
   are	
   all	
   together	
   31	
   installations	
   with	
   a	
   total	
  
capacity	
  of	
  55	
  MW.	
  They	
  have	
  generated	
  228	
  GWh	
  electricity	
  in	
  2009.	
  	
  There	
  are	
  only	
  four	
  
commercial	
   hydroelectric	
   power	
   plants	
   in	
   the	
   country,	
   Kesznyéten	
   (Hernadviz),	
   Ikervar,	
  
Kiskore	
   and	
   Tiszalok.	
   Rivers	
   have	
   990	
   MW	
   theoretical	
   power	
   out	
   of	
   which	
   7,446	
   GWh	
  
/year	
  energy	
  could	
  be	
  generated	
  theoretically.	
  On	
  the	
  small	
  streams	
  308	
  GWh/year	
  is	
  the	
  
theoretical	
  production.	
  
In	
  the	
  Renewable	
  Energy	
  Action	
  Plan	
  Hungary	
  is	
  not	
  counting	
  on	
  large	
  scale	
  hydropower	
  
installations	
  but	
  is	
  rather	
  willing	
  to	
  support	
  miniature	
  size	
  plants	
  below	
  10	
  MWe	
  and	
  100	
  -­‐	
  
500	
  kWe	
  turbines	
  using	
  the	
  energy	
  of	
  river	
  currents.	
  
	
   Hydropower	
   has	
   long	
  been	
  a	
  much	
  debated	
   topic	
   in	
  Hungary.	
   Plans	
   to	
   construct	
  
such	
  facilities	
  on	
  a	
  larger	
  scale	
  have	
  always	
  been	
  opposed	
  by	
  the	
  members	
  of	
  the	
  current	
  
governing	
   coalition,	
   to	
   the	
   disappointment	
   of	
   many	
   experts	
   who	
   regard	
   hydropower	
  
exploitation	
  as	
  a	
  feasible	
  way	
  of	
  generating	
  power.	
  The	
  government	
  still	
  does	
  not	
  consider	
  
high-­‐capacity	
  hydroelectric	
  power	
  a	
   real	
  option	
  compared	
   to	
  other	
   sources	
  of	
   energy.	
   It	
  
claims	
   that	
   the	
   topographic	
   conditions	
   of	
   Hungary	
   do	
   not	
   allow	
   for	
   favourable	
   and	
  
economic	
  utilization	
  of	
  hydroelectric	
  power.	
  A	
   large	
  part	
  of	
   the	
  country	
   is	
   flat,	
  although	
  
there	
  are	
  some	
  low	
  hills,	
  but	
  even	
  at	
  smaller	
  mountains	
  there	
  are	
  hardly	
  any	
  areas	
  with	
  a	
  
significant	
  change	
  in	
  elevation.	
  Rivers	
  with	
  high	
  water	
  output	
  do	
  not	
  have	
  marked	
  drops	
  in	
  
elevation	
   either.	
   In	
   the	
   government’s	
   view,	
   instead	
   of	
   constructing	
   large	
   dams,	
   it	
  makes	
  
much	
  more	
  business	
  sense	
  to	
  establish	
  small-­‐scale	
  hydropower	
  generators	
  (of	
  which	
  there	
  
are	
   a	
   few	
   dozen	
   in	
   Hungary,	
   representing	
   total	
   capacity	
   of	
   only	
   around	
   50	
  MW).	
   Mini	
  
hydroelectric	
  plants	
  with	
  an	
  output	
  of	
  less	
  than	
  10	
  MW	
  and	
  turbines	
  installed	
  in	
  river	
  beds	
  
could	
   provide	
   energy-­‐efficient	
   solutions	
   for	
   smaller	
   towns	
  and	
   rural	
   areas.	
   According	
   to	
  
the	
  government,	
  the	
  establishment	
  of	
  only	
  such	
  smaller	
  plants	
  is	
  in	
  the	
  national	
  interest.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  
§ The	
  long	
  authorisation	
  period	
  
§ Relatively	
  low	
  buy-­‐back	
  rate	
  
§ Difficulties	
  related	
  to	
  electricity	
  grid	
  access	
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IRELAND	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   38	
   38	
   42	
   60	
  

Generation	
  (GWh)	
   93	
   150	
   160	
   200	
  

Number	
  of	
  power	
  plants	
   40	
   47	
   50	
   60	
  

Potential	
  	
  (GWh)*	
   294	
   237	
   227	
   187	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   31	
  

Employment	
   124	
  

Civil	
  works	
  (estimation)	
   20	
  

Average	
  investment	
  cost	
  (€/MW)	
   3,000,000	
  -­‐	
  12,000,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   4.7	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   55	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.083	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

Experience	
   is	
   limited	
  but	
   for	
  a	
  new	
  small	
  hydro	
  project,	
   the	
   time	
   taken	
   to	
  obtain	
  
environmental	
  consents,	
  planning	
  permission	
  and	
  accreditation	
  should	
  take	
  about	
  1	
  year.	
  
	
  
Residual	
  flow	
  regulation	
  

The	
  Department	
   of	
   Communications,	
   Energy	
   and	
  Natural	
   Resources’	
   	
   “Guidelines	
  
on	
  the	
  Planning,	
  Design,	
  Construction	
  &	
  Operation	
  of	
  Small-­‐Scale	
  Hydro-­‐Electric	
  Schemes	
  
and	
  Fisheries”	
  covers	
  residual	
   flow	
  requirements.	
   It	
  stipulates	
  that	
  residual	
   flow	
  must	
  be	
  
decided	
  on	
  an	
  individual	
  basis	
  and	
  is	
  dependent	
  on	
  river	
  type	
  and	
  fish	
  requirements.	
  
	
  
Support	
  scheme	
  

The	
   Department	
   of	
   Communications,	
   Energy	
   and	
   Natural	
   Resources	
   operates	
  
Ireland’s	
  RE	
  incentive	
  scheme	
  “Renewable	
  Energy	
  Feed	
  in	
  Tariff'	
  (REFIT).	
  The	
  first	
  REFIT	
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scheme	
   ('REFIT	
   1')	
   was	
   announced	
   in	
   2006	
   and	
   state	
   aid	
   approval	
   was	
   obtained	
   in	
  
September	
  2007.	
  
The	
  current	
  REFIT	
  2	
   scheme	
  covers	
  onshore	
  wind,	
   small	
  hydro	
  and	
   landfill	
  gas	
  and	
  was	
  
opened	
  in	
  March	
  2012.	
  The	
  scheme	
  covers	
  projects	
  built	
  and	
  operational	
  between	
  1/1/10	
  
and	
  31/12/15.	
  
The	
  “Reference	
  Price	
  for	
  the	
  hydro	
  tariff	
  is	
  €83.81	
  per	
  MWh.	
  This	
  price	
  is	
  subject	
  to	
  market	
  
price	
  and	
  a	
  balancing	
  payment	
  which	
  could	
  effectively	
  increase	
  the	
  value	
  by	
  up	
  to	
  30%.	
  
	
  
Power	
  granting	
  scheme	
  

The	
   Commission	
   for	
   Energy	
   Regulation	
   (CER)	
   licenses	
   and	
   regulates	
   the	
  
generation,	
   distribution,	
   transmission	
   and	
   supply	
   of	
   electricity	
   in	
   Ireland.	
   The	
   CER	
   the	
  
authorisations	
   to	
   construct	
   or	
   reconstruct	
   electricity	
   generating	
   stations.	
   A	
   generating	
  
scheme	
  not	
  greater	
  than	
  1	
  MW	
  is	
  exempted	
  from	
  authorisation	
  to	
  construct	
  or	
  reconstruct	
  
a	
  generating	
  station.	
  An	
  Authorisation	
  will	
  be	
  valid	
  for	
  5	
  years	
  or	
  until	
  completion	
  of	
  the	
  
construction/reconstruction	
   project.	
   The	
   CER,	
   at	
   its	
   discretion,	
   may	
   extend	
   the	
  
Authorisation	
  beyond	
  the	
  period	
  of	
  5	
  years	
  
To	
  grant	
  the	
  authorisation,	
  the	
  following	
  may	
  be	
  required:	
  
	
  

§ Environmental	
  Impact	
  Statement	
  
§ Construction	
   and	
   commissioning	
   programme	
   giving	
   major	
   milestones	
   in	
   the	
  

project	
  development,	
  from	
  authorisation	
  to	
  completion	
  
§ Statements	
  of	
  accounts	
  for	
  the	
  last	
  2	
  years	
  
§ An	
  outline	
  5-­‐year	
  business	
  plan	
  in	
  relation	
  to	
  application,	
  including	
  information	
  on	
  

project	
  finance	
  
§ Water	
  extraction	
  Licence	
  
§ Accepted	
  Connection	
  Offer	
  from	
  the	
  Transmission	
  System	
  Operator	
  or	
  Distribution	
  

System	
  Operator	
  for	
  the	
  generating	
  station	
  
§ Power	
  Purchase	
  Agreement	
  	
  
§ Planning	
   permission	
   or	
   confirmation	
   of	
   planning	
   exemption	
   from	
   planning	
  

authority.	
  
§ IPC	
   Licence	
   or	
   confirmation	
   that	
   an	
   application	
   has	
   been	
   submitted	
   to	
   the	
  

Environment	
  Protection	
  Agency.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  

Hydropower	
   development	
   in	
   Ireland	
   has	
   been	
   slow	
   since	
   some	
   large	
   projects,	
  
including	
   pumped	
   storage,	
  were	
   developed	
   in	
   the	
  mid-­‐20th	
   century.	
   Attempts	
   have	
   been	
  
made	
   to	
   encourage	
   the	
   development	
   of	
   small	
   hydropower	
   at	
   either	
   new	
   sites	
   or	
  
refurbishing	
   old	
   projects,	
   predominantly	
   mill	
   sites.	
   However,	
   the	
   investment	
   cost	
   has	
  
generally	
  been	
  too	
  high	
  to	
  take	
  advantage	
  of	
  the	
  incentive	
  programmes.	
  

Added	
   to	
   this	
   the	
   exceptionally	
   strong	
   fishing	
   lobby	
   in	
   Ireland	
   has	
   attempted	
   to	
  
stop	
  any	
  development	
  which	
  may	
  have	
  an	
  effect	
  on	
   fish	
  and	
   fish	
  habitat	
  despite	
  suitable	
  
mitigation	
  measures.	
  Environmental	
   consenting	
  has	
   therefore	
  developed	
  with	
   some	
  very	
  
stringent	
   measures	
   regarding	
   impact	
   assessments	
   and	
   flow	
   availability.	
   A	
   flow	
   split	
  
requirement	
  on	
   flows	
  available	
   to	
  a	
  hydro	
   scheme	
  was	
  adopted	
  at	
  a	
   very	
   early	
   stage	
  of	
  
consenting	
   requirements.	
   This	
   was	
   despite	
   questioning	
   of	
   the	
   scientific	
   base	
   for	
   this	
  
requirement.	
  

It	
   is	
  hoped	
   that	
   the	
   recently	
   introduced	
  REFIT2	
  programme	
  of	
   feed-­‐in	
   tariffs	
  will	
  
produce	
   more	
   confidence	
   and	
   accelerate	
   micro	
   and	
   small	
   hydropower	
   development	
   in	
  
Ireland.	
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Hydro	
   targets	
   for	
   hydropower	
   in	
   the	
   National	
   Renewable	
   Action	
   Plan	
   for	
   Ireland	
   are	
  
modest.	
  This	
  will	
  cause	
  little	
  government	
  attention	
  to	
  be	
  paid	
  to	
  hydro	
  development.	
  There	
  
is,	
  however	
  a	
  growing	
  movement	
  of	
  individual	
  and	
  community	
  projects	
  which	
  could	
  herald	
  
a	
  better	
  future.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Urgent	
  review	
  of	
  the	
  environmental	
  regulations	
  is	
  required	
  especially	
  with	
  regard	
  
to	
  the	
  “flow-­‐split”	
  requirements	
  for	
  water	
  use	
  in	
  a	
  hydropower	
  plant.	
  

§ Review	
   is	
   also	
   required	
   of	
   the	
   Irish	
  RE	
   incentives	
   system	
   since	
   there	
   are	
   suitable	
  
incentives	
  to	
  develop	
  wind	
  energy.	
  The	
  hydro	
  potential	
  in	
  Ireland	
  is	
  much	
  greater	
  
than	
   the	
   NREAG	
   plans	
   indicate	
   and	
   this	
   could	
   be	
   the	
   cause.	
   Internal	
   viable	
  
potential	
  should	
  be	
  reviewed	
  and	
  this	
  might	
  “kick	
  start”	
  future	
  development.	
  

§ Individual	
   and	
   community	
   benefits	
   of	
   hydropower	
   development	
   and	
   re-­‐
development	
  must	
  be	
  emphasised.	
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ITALY	
  
1.	
  Key	
  Figures	
  
	
  

Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   2,468	
   2,523	
   2,735	
   3,900	
  

Generation	
  (GWh)	
   8,649	
   7,100	
   10,958	
   12,077	
  

Number	
  of	
  power	
  plants	
   1,799	
   1,835	
   2,427	
   2,250	
  

Potential	
  	
  (GWh)*	
   12,312	
   13,860	
   10,002	
   8,883	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  

Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   400	
  

Employment	
   3,000	
  

Civil	
  works	
  (estimation)	
   n/a	
  

Average	
  investment	
  cost	
  (€/MW)	
   4,500,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   1	
  -­‐	
  4	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50	
  -­‐	
  60	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.076	
  -­‐	
  0.15	
  
	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

2	
  -­‐	
  3	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

The	
  environmental	
   law	
  152/06	
   identifies	
   the	
   fields	
  of	
  application	
  of	
   the	
  Reserved	
  
Flow	
  and	
  the	
  allocation	
  of	
  competences.	
  The	
  River	
  Basin	
  Authorities	
  have	
  to	
   identify	
   the	
  
general	
   criteria	
   for	
   Reserved	
   Flow	
   definition	
   (within	
   the	
   specific	
   competence	
   of	
   water	
  
balance	
   planning).	
   The	
   Regions	
   have	
   the	
   regulatory	
   competence;	
   they	
   introduce	
   the	
  
Reserved	
  Flow	
  regulation	
  in	
  the	
  Water	
  Protection	
  Plans.	
  There	
  is	
  a	
  wide	
  range	
  of	
  methods	
  
of	
   calculation	
   suggested	
   by	
   the	
   River	
   Basin	
   Authorities	
   (e.g.	
   based	
   on	
   hydrological	
   and	
  
morphological	
  parameters	
  or	
  environmental	
   conditions)	
  and	
  adopted	
  by	
   the	
  Regions,	
   so	
  
there	
  are	
  very	
  different	
  RF	
  values.	
  Also	
  along	
  the	
  same	
  water	
  body,	
  going	
  from	
  one	
  Region	
  
to	
  another,	
  RF	
  values	
  can	
  be	
  very	
  different.	
  
	
  



67 

Support	
  scheme	
  
Hydro	
  plants	
  of	
  <1	
  MW	
  are	
  guaranteed	
  a	
  minimum	
  tariff	
  of	
  150.0	
  €/MWh	
  for	
  the	
  

first	
  250	
  MWh,	
  95.0€/MWh	
  between	
  251st	
  -­‐	
  500th	
  MWh,	
  and	
  82.0	
  €/MWh	
  between	
  501st	
  
–	
   1.000th	
   MWh	
   of	
   production	
   and	
   76.2	
   €/MWh	
   between	
   1.001st	
   –	
   2.000th	
   MWh	
   of	
  
production.	
  Plants	
  >1	
  MW	
  but	
  <10	
  MW,	
  sell	
   their	
  energy	
  at	
  the	
  hourly	
  zonal	
  price.	
  Since	
  
January	
  2008	
  hydropower	
  plants	
  of	
   <	
  1	
  MW	
  can	
   choose,	
   instead	
  of	
  Green	
  Certificates,	
   a	
  
“comprehensive	
  Feed-­‐in	
  tariff”	
  FIT	
  (electricity	
  price	
  +	
  incentive)	
  which	
  has	
  been	
  set	
  to	
  22	
  
c€/kWh	
  for	
  15	
  years.	
  A	
  new	
  support	
  scheme	
  will	
  came	
  in	
  force	
  in	
  January	
  2013.	
  
	
  
Power	
  granting	
  scheme	
  

The	
  Legislative	
  Decree	
  No.	
  387/2003	
  (implementation	
  of	
  the	
  RES-­‐e	
  Directive)	
  has	
  
introduced	
  the	
  "single	
  permit",	
  that	
  is	
  a	
  one-­‐stop	
  shop	
  for	
  all	
  RES	
  project	
  developers.	
  The	
  
license	
   for	
   the	
   use	
   of	
   water	
   isn’t	
   generally	
   integrated	
   with	
   the	
   authorization.	
   So,	
  
commonly,	
  to	
  build	
  up	
  a	
  SHP	
  plant	
  in	
  Italy	
  you	
  need	
  to	
  ask	
  for	
  both	
  the	
  concession	
  for	
  the	
  
water	
  use	
  (if	
  an	
  EIA	
  is	
  required,	
  it	
  is	
  done	
  at	
  this	
  stage)	
  and	
  for	
  the	
  permit	
  to	
  build	
  and	
  run	
  
the	
  plant,	
  which	
  in	
  fact	
  includes	
  all	
  the	
  necessary	
  permits	
  that	
  are	
  not	
  already	
  included	
  in	
  
the	
  concession	
  for	
  the	
  water	
  use.	
  For	
  the	
  access	
  to	
  the	
  grid	
  a	
  request	
  to	
  the	
  grid	
  operator	
  is	
  
necessary	
  and	
  the	
  authorisation	
  of	
  the	
  new	
  grid	
  infrastructures	
  is	
  generally	
  included	
  in	
  the	
  
authorisation	
  of	
  the	
  plant	
  itself.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
   The	
  RES	
  energy	
  in	
  Italy	
  is	
  growing	
  also	
  thanks	
  to	
  great	
  performance	
  of	
  hydropower	
  
production	
   that	
   represents	
  more	
   than	
   70%	
   of	
   RES-­‐E.	
   The	
   last	
   three	
   years	
   (2008-­‐2009-­‐
2010),	
   thanks	
   to	
   the	
   extraordinary	
   hydrological	
   conditions	
   occurred,	
  were	
   very	
   positive	
  
for	
  HP	
  production	
  that	
  reach	
  record	
  values,	
  among	
  the	
  highest	
   in	
  the	
  last	
  10	
  years.	
  SHP,	
  
especially	
  plants	
  up	
  to	
  1	
  MW,	
   is	
  growing	
  more	
  than	
  LHP,	
  thanks	
  to	
  a	
  good	
  incentivation	
  
system	
  enforced	
  at	
  the	
  moment,	
  which	
  recognize	
  to	
  the	
  energy	
  produced	
  by	
  these	
  plants	
  a	
  
comprehensive	
   tariff	
   of	
   220	
  €/MWh	
   for	
   the	
   first	
   15	
   years.	
   The	
  NREAP	
   foresees	
  a	
  global	
  
steadiness	
   of	
   the	
   HP	
   sector	
   between	
   2005	
   and	
   2020.	
   This	
   does	
   not	
   mean	
   a	
   complete	
  
paralysis	
  of	
  the	
  sector,	
  since	
  if	
  we	
  go	
  deep	
  into	
  the	
  figures,	
  we	
  can	
  see	
  that	
  the	
  SHP	
  sector	
  
(up	
  to	
  10	
  MW)	
  will	
  grow	
  of	
  about	
  1,500	
  MW	
  and	
  will	
   in	
  fact	
  compensate	
  the	
  production	
  
decrease	
  of	
  the	
  LHP,	
  due	
  to	
  the	
  loss	
  of	
  efficiency	
  of	
  the	
  old	
  plants.	
  
	
   Due	
  to	
  the	
  delay	
  in	
  the	
  transposition	
  and	
  implementation	
  of	
  the	
  WFD,	
  its	
  effects	
  on	
  
the	
  production	
  of	
  small	
  hydropower	
  are	
  not	
  yet	
  clear.	
  The	
  RBMPs	
  were	
  adopted	
  only	
  at	
  the	
  
end	
  of	
  February	
  2010	
  and	
  many	
  of	
   the	
  new	
  measures	
  planned	
  are	
   still	
   at	
  a	
  draft	
   stage.	
  	
  
Anyway	
  there	
  are	
  many	
  obstacles	
  hindering	
  the	
  future	
  development	
  of	
  this	
  sector.	
  	
  
1) First	
  of	
  all,	
  the	
  long	
  and	
  complicated	
  administrative	
  procedures:	
  to	
  get	
  the	
  concession	
  

for	
  the	
  use	
  of	
  water	
  and	
  the	
  authorization	
  to	
  build	
  and	
  manage	
  the	
  plant	
  a	
  producer	
  
needs	
   at	
   least	
   between	
   two	
   to	
   three	
   years,	
   but	
   in	
   some	
   Regions	
   the	
   procedures	
   are	
  
much	
  longer	
  and	
  many	
  producers	
  have	
  to	
  pay	
  lawyers	
  and	
  sometimes	
  go	
  to	
  the	
  court	
  
in	
  order	
  to	
  see	
  their	
  rights	
  respected.	
  	
  

2) Then	
  there	
  are	
  the	
  environmental	
  barriers:	
  local	
  administrations	
  are	
  identifying	
  a	
  lot	
  
of	
  “no	
  go	
  areas”	
  and	
  an	
  expensive	
  and	
  time	
  consuming	
  EIA	
  is	
  requested	
  also	
   for	
  very	
  
small	
   plants	
   with	
   negligible	
   impacts.	
   As	
   far	
   as	
   exiting	
   plants	
   are	
   considered,	
   the	
  
increasing	
  of	
  reserved	
  flow	
  values,	
  not	
  always	
  justified	
  from	
  a	
  scientific	
  point	
  of	
  view,	
  
are	
  causing	
  the	
  shutdown	
  of	
  some	
  small	
  plants	
  and	
  creating	
  problems	
  also	
  to	
  bigger	
  
plants.	
  	
  

3) Finally,	
   the	
   instability	
   of	
   the	
   incentivation	
   system:	
  within	
   the	
   implementation	
   of	
   the	
  
new	
   RES	
   Directive	
   (28/2009/CE),	
   the	
   Italian	
   Government	
   decided	
   to	
   implement,	
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starting	
   from	
   2012,	
   and	
   a	
   new	
   incentivation	
   system	
   for	
   all	
   renewable	
   sources.	
   The	
  
general	
   framework	
  of	
   the	
  new	
  system	
  has	
  been	
  outlined	
   (D.Lgs.	
  28/2011),	
  but	
  many	
  
aspects	
  should	
  be	
  defined	
  in	
  a	
  Ministerial	
  Decree	
  that	
  should	
  be	
  enforced	
  by	
  the	
  end	
  of	
  
September	
  2011.	
  A	
  strong	
  debate	
   is	
  now	
  on-­‐going	
  among	
  producers,	
   institutions	
  and	
  
consumers.	
  In	
  particular	
  for	
  SHP	
  there	
  will	
  be	
  anyway	
  a	
  tariff,	
  but	
  is	
  not	
  clear	
  yet	
  if	
  it	
  
will	
   be	
   a	
   feed	
   in	
   tariff	
   or	
   a	
   feed	
   in	
   premium.	
  Probably	
   the	
   value	
   of	
   the	
   tariff	
  will	
   be	
  
differentiated	
  into	
  three	
  or	
  more	
  capacity	
  ranges	
  (e.g.:	
  0-­‐200	
  kW,	
  200-­‐1,000	
  kW,	
  etc.),	
  
while	
   producers	
   think	
   that	
   a	
   tariff	
   based	
   on	
   energy	
   ranges	
   would	
   be	
   much	
   more	
  
efficient.	
  For	
  plants	
  exceeding	
  5	
  MW	
  the	
  value	
  of	
  the	
  tariff	
  could	
  be	
  based	
  on	
  tenders:	
  
APER,	
   with	
   support	
   of	
   other	
   European	
   Associations	
   (ESHA	
   and	
   EWEA),	
   pointed	
   out	
  
some	
  criticalities	
  of	
  tenders	
  system,	
  also	
  related	
  to	
  experiences	
  of	
  other	
  EU	
  countries.	
  
Another	
  critical	
  point	
  is	
  incentivation	
  for	
  refurbishment,	
  which	
  will	
  be	
  probably	
  cut	
  to	
  
a	
  very	
  low	
  level,	
  stopping	
  the	
  positive	
  trend	
  launched	
  some	
  years	
  ago.	
  
	
  

	
   The	
  general	
  atmosphere	
  around	
  SHP	
  is	
  not	
  very	
  positive	
  at	
  the	
  moment,	
  since	
  many	
  
people	
  think	
  that	
  the	
  high	
  level	
  of	
  incentives	
  is	
  pushing	
  the	
  sector	
  too	
  much,	
  encouraging	
  
the	
  realization	
  of	
  SHP	
  plants	
  anywhere.	
  Moreover,	
  local	
  communities	
  ask	
  for	
  a	
  higher	
  slice	
  
of	
  the	
  cake	
  and	
  want	
  to	
  enter	
  directly	
   in	
  the	
  hydropower	
  business,	
  obliging	
  producers	
  to	
  
create	
   mixed	
   public-­‐private	
   companies.	
   This	
   is	
   not	
   always	
   a	
   good	
   solution,	
   especially	
  
where	
  the	
  public	
  subject	
  is	
  the	
  same	
  one	
  who	
  releases	
  the	
  water	
  concession,	
  since	
  they	
  can	
  
alter	
  the	
  market.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Stabilisation	
  of	
  the	
  incentivation	
  scheme:	
  incentivation	
  system	
  should	
  be	
  clearly	
  set	
  
out	
   and	
   all	
   changes	
   should	
   be	
   scheduled	
   and	
   timed,	
   so	
   that	
   producers	
   can	
   plan	
  
properly	
  their	
  investments.	
  In	
  fact	
  hydropower	
  developers	
  need	
  to	
  know	
  at	
  an	
  early	
  
stage	
  the	
  rules:	
  how	
  and	
  under	
  which	
  conditions	
  their	
  projects	
  will	
  be	
  sustained.	
  

§ Simplification	
   of	
   administrative	
   procedure:	
   at	
   least	
   for	
   SHP	
   plants	
   located	
   on	
  
irrigation	
   channel,	
   on	
   water	
   supply	
   system,	
   integrated	
   in	
   existing	
   dams	
   or	
  
wastewater	
  treatment	
  facilities,	
  and	
  for	
  the	
  rehabilitation	
  of	
  the	
  old	
  schemes.	
  Since	
  
these	
  plants	
  are	
  located	
  in	
  artificial	
  context,	
  their	
  environmental	
  impacts	
  are	
  very	
  
limited.	
  Moreover	
  they	
  also	
  guarantee	
  a	
  multiple	
  use	
  of	
  water	
  resource.	
  

§ Suitable	
  incentivation	
  support	
  for	
  the	
  rehabilitation	
  and	
  upgrading	
  of	
  old	
  plants,	
  to	
  
avoid	
  in	
  the	
  future	
  losing	
  the	
  present	
  energy	
  production	
  and,	
  in	
  many	
  cases,	
  to	
  get	
  
the	
   chance	
   to	
   increase	
   it	
   improving	
   the	
   schemes	
   performances	
   also	
   from	
   the	
  
environmental	
  point	
  of	
  view.	
  

§ Improvement	
   of	
   synergies	
   between	
   SHP	
   and	
   smart	
   grids:	
   hydropower	
   has	
   an	
  
increasing	
   role	
   in	
   supporting	
   transmission	
   and	
   distribution	
   grids	
   by	
   his	
   proper	
  
capability	
   to	
   regulate	
   frequency	
   and	
   to	
   integrate	
   other	
   discontinuous	
   renewable	
  
sources	
  like	
  solar	
  and	
  wind.	
  Besides	
  LHP,	
  also	
  SHP	
  can	
  play	
  a	
  role,	
  especially	
  where	
  
it	
   is	
   possible	
   to	
   combine	
   it	
   with	
   small	
   basins	
   and	
   integrate	
   it	
   in	
   hybrid	
   systems.	
  
More	
   research	
   should	
   be	
   promoted	
   on	
   this	
   aspects	
   and	
   a	
   dedicated	
   regulatory	
  
framework	
  should	
  be	
  enforced.	
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LATVIA	
  
	
  
1.	
  Key	
  Figures	
  
	
  

Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   25	
   25	
   26	
   35	
  

Generation	
  (GWh)	
   46	
   65	
   69	
   85	
  

Number	
  of	
  power	
  plants	
   125	
   139	
   142	
   180	
  

Potential	
  	
  (GWh)*	
   249	
   230	
   226	
   210	
  
*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  

Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   116*	
  

Employment	
   318	
  

Civil	
  works	
  (estimation)	
   10	
  

Average	
  investment	
  cost	
  (€/MW)	
   2,600,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   3	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   22	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.04	
  

*Most	
  of	
  the	
  companies	
  are	
  small	
  ones	
  operating	
  only	
  one	
  or	
  two	
  small	
  plants.	
  
	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

1/2	
  -­‐	
  3	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

An	
  officially	
  approved	
  compensation	
  flow	
  (RF)	
  setting	
  methodology	
  exists.	
  RF	
  is	
  set	
  
as	
  a	
  mean	
  monthly	
  (30	
  consecutive	
  days)	
  low	
  flow	
  (return	
  period	
  of	
  20	
  years).	
  The	
  losses	
  
in	
  SHP	
  electricity	
  production	
  resulting	
  from	
  maintaining	
  CF	
  can	
  reach	
  up	
  to	
  5%.	
  
SHPs	
  are	
  not	
  entitled	
  to	
  pay	
  the	
  fees	
  for	
  use	
  of	
  water.	
  	
  
	
  
Support	
  scheme	
  

SHP	
  feed-­‐in	
  tariff	
  provisions	
  are	
  presented	
  	
  	
  in	
  	
  	
  the	
  rule	
  of	
  the	
  Cabinet	
  of	
  Ministers	
  	
  
of	
  24	
  February,	
  2009.	
  Feed-­‐in	
  tariff	
  (FIT)	
  was	
  related	
  to	
  the	
  natural	
  gas	
  price	
  	
  using	
  	
  this	
  
formula:	
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FIT=159	
  x	
  K	
  x	
  e.	
  	
  	
  
K-­‐	
  coefficient	
  depending	
  on	
  SHP	
  installed	
  power	
  P;	
  	
  K=1.4	
  (P	
  <	
  80	
  kW)	
  
K=1.23	
  (P=80	
  -­‐150	
  kW)	
  etc.	
  
e	
  -­‐	
  exchange	
  rate	
  	
  Lata/Euro	
  =0.7028.	
  
	
  
FIT=159	
  x	
  1.23x	
  0.7028	
  =	
  138.566	
  €/MW.	
  
	
  

After	
  10	
  years	
  FIT	
  will	
  be	
  decreased	
  by	
  factor	
  0.8:	
  FIT	
  =	
  159	
  x	
  k	
  x	
  0.8	
  
	
  
Power	
  granting	
  scheme	
  

In	
   total	
   eight	
   authorisations	
   issued	
   by	
   different	
   authorities	
   are	
   needed.	
   It	
   could	
  
take	
  up	
  between	
  one	
  to	
  two	
  years	
  for	
  developer	
  to	
  start	
  building	
  a	
  SHP	
  plant.	
  SHP	
  which	
  
capacity	
  exceeds	
  1	
  MW	
  must	
  get	
   the	
   licence	
   for	
  power	
  production,	
  which	
   lasts	
  10	
  years.	
  	
  
Almost	
  SHP	
  plants,	
  except	
  only	
  one,	
  do	
  not	
  exceed	
  this	
  installed	
  capacity	
  in	
  Latvia.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
There	
  are	
  going	
  hectic	
  discussions	
  about	
  recently	
  drafted	
  renewable	
  Energy	
  Law.	
  A	
  main	
  
issue	
   is	
  a	
   future	
   support	
   scheme.	
  Government	
   is	
  not	
   interested	
   in	
  promoting	
  SHP	
  plants.	
  
Only	
  wind,	
  biomass,	
  solar	
  power	
  are	
  on	
  the	
  agenda.	
  	
  	
  

Support	
   scheme	
   and	
   tariff	
   are	
   quite	
   attractive.	
   Despite	
   some	
   efforts	
   made	
   by	
   SHP	
  
promoters	
  until	
  now	
  there	
  was	
  no	
  any	
  simplification	
  of	
  administrative	
  procedures	
  for	
  SHP	
  
development.	
  

A	
  marginal	
  role	
  is	
  designated	
  for	
  SHP	
  in	
  energy	
  supply.	
  Prospects	
  for	
  large	
  hydro	
  (>10	
  
MW)	
  are	
   entirely	
   null.	
   	
   And	
   this	
   is	
   due	
   to	
   disproportionate	
   environmental	
   requirements	
  
and	
  inflexible	
  enforcement	
  and	
  implementation	
  of	
  WFD	
  and	
  other	
  EU	
  legislation.	
  Some	
  10	
  
MW	
  of	
  additional	
  capacity	
  is	
  planned	
  up	
  to	
  2020.	
  

There	
  is	
  a	
  clear	
  public	
  support	
  for	
  SHP	
  development	
  in	
  the	
  country.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Revise	
  Regulation	
  No.	
  27	
  as	
  of	
  15	
  January	
  2002	
  issued	
  by	
  the	
  Cabinet	
  of	
  Ministers	
  of	
  
the	
  Republic	
  of	
  Latvia	
  preventing	
  more	
  than	
  200	
  water	
  streams	
  from	
  exploitation	
  
hydropower	
   potential	
   in	
   order	
   to	
   protect	
   fish	
   migration.	
   Restoration	
   of	
   the	
   old	
  
water	
   mills	
   in	
   these	
   water	
   streams	
   is	
   out	
   of	
   discussions	
   even	
   if	
   fish	
   passes	
   are	
  
proposed	
   to	
   be	
   installed.	
   In	
   the	
   result,	
   some	
   150	
   to	
   200	
   GWh/year	
   cannot	
   be	
  
exploited.	
  

§ Introduce	
  real	
  simplifications	
  of	
  administrative	
  procedures	
  for	
  SHP	
  development.	
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LITHUANIA	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   27	
   28	
   29	
   40	
  

Generation	
  (GWh)	
   66	
   96	
   93	
   120	
  

Number	
  of	
  power	
  plants	
   78	
   82	
   87	
   110	
  

Potential	
  	
  (GWh)*	
   156	
   126	
   129	
   102	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   56*	
  

Employment	
   140	
  

Civil	
  works	
  (estimation)	
   15	
  

Average	
  investment	
  cost	
  (€/MW)	
   2,500,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   3	
  -­‐	
  5	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   30	
  -­‐	
  50	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.025	
  -­‐	
  0.03	
  

*	
  Most	
  of	
  the	
  companies	
  are	
  small	
  ones	
  operating	
  only	
  one	
  or	
  two	
  small	
  plants.	
  
	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

0.5	
  -­‐	
  2	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

It	
   is	
   set	
   as	
   a	
  mean	
  monthly	
   (30	
   consecutive	
   days)	
   low	
   flow	
   (return	
   period	
   of	
   20	
  
years).	
  The	
   losses	
   in	
  SHP	
  electricity	
  production	
  resulting	
   from	
  maintaining	
  residual	
   flow	
  
are	
  negligible.	
  For	
  diversions	
  schemes	
  RF	
  is	
  10%	
  of	
  long	
  term	
  mean	
  flow.	
  
	
  
	
  
Support	
  scheme	
  

Support	
  system	
  is	
  regulated	
  by	
  a	
  recently	
  promulgated	
  law	
  on	
  Renewable	
  Energy.	
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Feed-­‐in	
   tariff	
   is	
   guaranteed	
   for	
   12	
   years	
   commencing	
   the	
   year	
   2011.	
   Actual	
   FIT	
   =	
   5.8	
  
c€/kWh.	
  For	
  new	
  plants	
  a	
  quota	
  obligation	
   system	
  with	
  FIT	
   is	
   in	
   force.	
  Auctions	
  will	
  be	
  
organised	
  to	
  ensure	
  a	
  least	
  FIT	
  value	
  proposed	
  by	
  a	
  proponent.	
  Very	
  small	
  capacity	
  plants	
  
(<30	
  kW)	
  will	
  have	
  a	
  different	
  FIT.	
  	
  
	
  
Power	
  granting	
  scheme	
  

There	
   is	
  no	
  specific	
  hydropower	
   legislation	
   in	
  Lithuania.	
  Small	
  hydro	
   is	
  regulated	
  
by	
   the	
   laws,	
   decrees,	
   orders	
   published	
   by	
   the	
   Government,	
   Ministries	
   of	
   Economy,	
  
Environment	
  and	
  Agriculture.	
  In	
  total	
  10	
  authorisations	
  issued	
  by	
  different	
  authorities	
  are	
  
needed.	
  
There	
  are	
  2	
  types	
  of	
  concession:	
  
	
  

§ Leasing	
  of	
  an	
  existing	
  dam	
  and	
  associated	
  reservoir	
  belonging	
   to	
   the	
  State	
   (local	
  
municipality)	
   during	
   auction	
   procedure.	
   Initial	
   fee	
   is	
   fixed	
   at	
   2%	
   of	
   annual	
  
revenues	
  for	
  power	
  delivered	
  to	
  the	
  grid.	
  	
  Duration	
  of	
  this	
  type	
  of	
  concession	
  varies	
  
from	
  50	
  to	
  99	
  years.	
  

§ Concession	
  fee	
  linked	
  to	
  leasing	
  out	
  of	
  State	
  land	
  for	
  impoundment	
  (duration	
  up	
  to	
  
99	
  years).	
  If	
  land	
  is	
  privately	
  owned	
  than	
  it	
  can	
  be	
  purchased.	
  
	
  

The	
  licence	
  (permit)	
  for	
  power	
  production	
  must	
  be	
  obtained	
  independently	
  from	
  SHP	
  
size.	
   It	
   is	
   authorised	
   forever.	
   SHP	
   developers	
   are	
   responsible	
   for	
   covering	
   the	
   costs	
   of	
  
extensions	
  and	
  of	
  strengthening	
  the	
  grid,	
  although	
  40%	
  of	
  these	
  costs	
  are	
  subsidised.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
   After	
  a	
  very	
  long	
  debates	
  (more	
  than	
  2	
  years)	
  a	
  law	
  on	
  Renewable	
  Energy	
  has	
  been	
  
introduced.	
   	
   For	
   different	
   power	
   generation	
   technologies	
   the	
   2020	
   targets	
   in	
   terms	
   of	
  
installed	
   capacity	
   are	
   proposed.	
   	
   For	
   the	
   hydro	
   sector	
   -­‐	
   141	
   MW	
   (starting	
   128	
   MW	
   in	
  
2005).	
  This	
  contribution	
  coincides	
  with	
  that	
  given	
  in	
  the	
  NREAP.	
  	
  Hydropower	
  proponents	
  
wanted	
  to	
  see	
  a	
  bigger	
  figure	
  (up	
  to	
  250	
  MW)	
  but	
  they	
  failed.	
  But	
  environmental	
  groups	
  
prevented	
   them	
   from	
   this	
   increase.	
   Support	
   scheme	
  will	
   be	
   the	
   same,	
  guaranteed	
   for	
  12	
  
years,	
   but	
   complemented	
  with	
   auctions	
   during	
  which	
   a	
   least	
   FIT	
   value	
   by	
   a	
   proponent	
  
might	
  be	
  offered.	
  This	
  law	
  introduces	
  simplifications	
  of	
  administrative	
  procedures	
  for	
  RES	
  
technologies	
   up	
   to	
   350	
   kW.	
   However	
   hydropower	
   of	
   any	
   size	
   is	
   excluded	
   from	
   this	
  
simplification.	
  	
  Only	
  one	
  exception	
  is	
  made	
  for	
  damless	
  hydro	
  technology	
  which	
  still	
  has	
  no	
  
commercial	
  ground	
  even	
   in	
  well	
  developed	
  countries.	
  The	
   law	
  especially	
  highlights	
  using	
  
damless	
  hydro	
  technology.	
  And	
  this	
   is	
  despite	
  a	
  reasonable	
  approach:	
  Lithuania	
   is	
  a	
   low	
  
lying	
  country.	
  	
  

There	
  was	
  no	
  a	
  particular	
  discussion	
  about	
  the	
  SHP	
  role	
  in	
  grid	
  development.	
  The	
  SHP	
  
role	
   in	
   energy	
   storage	
   to	
   cover	
   intermittent	
   RES	
   technologies	
   is	
   very	
   limited	
   in	
   a	
   small	
  
country	
  like	
  Lithuania.	
  Moreover,	
  there	
  is	
  still	
  an	
  unfinished	
  a	
  large	
  pumped	
  storage	
  plant	
  
(pure	
  pumping)	
  operating	
  with	
  a	
  half	
  of	
  designed	
  capacity.	
  
	
  	
   A	
  marginal	
  role	
   is	
  designated	
  for	
  SHP	
  in	
  energy	
  supply.	
  Prospects	
   for	
   large	
  hydro	
  
(>10	
   MW)	
   are	
   entirely	
   null.	
   	
   And	
   this	
   is	
   due	
   to	
   disproportionate	
   environmental	
  
requirements	
   and	
   inflexible	
   enforcement	
   and	
   implementation	
   of	
   WFD	
   and	
   other	
   EU	
  
legislation.	
  
	
   Some	
  12	
  MW	
  of	
  additional	
   capacity	
   is	
   planned	
  up	
   to	
  2020.	
  After	
   introducing	
   the	
  
Law	
   on	
   RES	
   small	
   hydro	
   and	
   other	
   renewables	
   development	
   has	
   been	
   temporally	
  
suspended.	
   All	
   RES	
   proponents	
   are	
   now	
   waiting	
   for	
   a	
   Governmental	
   order	
   that	
   will	
  
regulate	
  auction	
  procedures.	
  It	
  should	
  be	
  issued	
  at	
  the	
  end	
  of	
  2012.	
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   There	
   is	
   a	
   clear	
   public	
   support	
   for	
   SHP	
   development	
   in	
   the	
   country.	
   	
   This	
   was	
  
proven	
  by	
  an	
   inquiry	
  to	
  evaluate	
  acceptance	
  of	
  different	
  energy	
  technologies	
   launched	
  a	
  
few	
  years	
  ago.	
  In	
  contrast	
  to	
  those	
  findings	
  the	
  country’s	
  top	
  officials	
  are	
  reluctant	
  to	
  see	
  
further	
   hydropower	
   development.	
   	
   Under	
   pressure	
   of	
   international	
   and	
   local	
  
environmental	
   groups	
   they	
   are	
   suggesting	
   to	
   look	
   for	
   “more	
   friendly	
   RES	
   technologies	
  
rather	
   than	
   hydro	
   can	
   offer”,	
   they	
   are	
   ignoring	
   benefits	
   associated	
   with	
   	
   multipurpose	
  
hydropower	
  	
  schemes	
  for	
  other	
  water	
  and	
  environment	
  	
  related	
  sectors	
  (navigation,	
  flood	
  
defence	
  etc.).	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Revise	
  a	
  list	
  of	
  “no	
  go	
  areas”,	
  introducing	
  “less	
  favourable	
  sites”	
  where	
  there	
  are	
  no	
  
environmental	
   designations	
   (protected	
   areas	
   under	
   the	
   law	
   on	
   Environmental	
  
protection).	
  

§ Prepare	
  a	
  governmental	
  decree	
  allowing	
   restoration	
  of	
   old	
  water	
  mills	
  and	
   their	
  
dams	
   in	
   “no	
   go	
   areas”	
   taking	
   into	
   account	
   the	
   best	
   available	
   environmental	
  
practice.	
  	
  

§ For	
  SHP	
  apply	
  the	
  same	
  simplifications	
  of	
  administrative	
  procedures	
  as	
  they	
  are	
  in	
  
force	
   for	
   other	
  RES	
   technologies.	
   Currently	
   these	
   simplifications	
   are	
   applied	
   only	
  
for	
  extremely	
  small	
  hydro	
  schemes	
  which	
  capacity	
  P<30	
  kW.	
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LUXEMBURG	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   34	
   34	
   34	
   44	
  

Generation	
  (GWh)	
   85	
   108	
   100	
   124	
  

Number	
  of	
  power	
  plants	
   28	
   29	
   33	
   42	
  

Potential	
  	
  (GWh)*	
   160	
   137	
   145	
   121	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   32	
  

Employment	
   30	
  

Civil	
  works	
  (estimation)	
   10	
  

Average	
  investment	
  cost	
  (€/MW)	
   Recent	
  projects	
  
are	
  not	
  
representative	
  
due	
  to	
  small	
  size	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   n/a	
  
(confidential)	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   n/a	
  
(confidential)	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

Only	
  231	
  kW	
  of	
  new	
  capacity	
  in	
  the	
  2005-­‐2010	
  period;	
  not	
  representative.	
  
	
  
Residual	
  flow	
  regulation	
  

Case	
  by	
  case.	
  
	
  
Support	
  scheme	
  
	
   FIT:	
  Guaranteed	
  for	
  15	
  year	
  annual	
  degression	
  rate	
  of	
  0.25%	
  since	
  2008.	
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§ Up	
  to	
  1	
  MW:	
  105	
  €/MWh	
  
§ From	
  1	
  to	
  6	
  MW:	
  85	
  €/MWh	
  
	
  

Investment	
  subsidies:	
  %	
  of	
   the	
  eligible	
  expenses	
  which	
  are	
  the	
  difference	
  between	
  
the	
  costs	
  of	
  the	
  investment	
  in	
  hydropower	
  and	
  the	
  costs	
  of	
  an	
  investment	
  in	
  a	
  gas	
  power	
  
station	
  with	
  equivalent	
  power.	
  The	
  %	
  of	
   the	
  eligible	
  expenses	
  varies	
  with	
   the	
   size	
  of	
   the	
  
company,	
  from	
  65%	
  down	
  to	
  45%.	
   	
  
	
  
Power	
  granting	
  scheme	
  

Permits	
  are	
  required	
  as	
  follows:	
  
§ Authorisation	
  for	
  abstraction,	
  impounding	
  works	
  and	
  any	
  other	
  engineering	
  works	
  

from	
  the	
  Water	
  Management	
  Administration	
  
§ Environmental	
  licence	
  from	
  the	
  Ministry	
  of	
  Environment	
  
§ Construction	
  licence	
  from	
  the	
  Municipality	
  
§ Electricity	
  generation	
  from	
  the	
  Institut	
  ‘Luxembourgeois	
  de	
  Régulation'	
  

	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
  
Energy	
  production	
  

§ In	
  2005,	
  47%	
  of	
  the	
  electricity	
  from	
  renewable	
  sources	
  has	
  been	
  generated	
  by	
  small	
  
hydro	
   power	
   plants;	
   24	
   micro	
   hydropower	
   plants	
   have	
   already	
   been	
  
reactivated/upgraded	
  in	
  the	
  period	
  1993	
  -­‐	
  2005;	
  nevertheless	
  the	
  electricity	
   from	
  
renewable	
  sources	
  accounted	
  for	
  only	
  3.5	
  of	
  the	
  electricity	
  generation.	
  

§ During	
  the	
  period	
  2005	
  –	
  2010,	
  the	
  hydropower	
  capacity	
  has	
  increased	
  by	
  only	
  0.13	
  
MW.	
  

§ The	
   surface	
   of	
   Luxembourg	
   is	
   2,586	
   km²;	
   the	
   identified	
   potential	
   for	
   producing	
  
more	
  hydropower	
  energy	
  is	
  limited:	
  

§ One	
  new	
  site	
  on	
  the	
  Sauer	
  river:	
  5MW	
  
§ Reactivation	
  of	
  10	
  micro	
  power	
  plants	
  
§ Upgrading	
   of	
   Seo’s	
   power	
   plants;	
   Seo	
   is	
   the	
   main	
   hydro	
   electricity	
  

generator	
  (95%	
  of	
  the	
  installed	
  capacity)	
  
§ In	
  May	
  2011,	
  the	
  Minister	
  has	
  announced	
  that	
  45	
  power	
  plants	
  will	
  be	
  operational	
  

in	
  2020	
  
§ The	
  main	
  project	
   is	
   to	
   increase	
  the	
  capacity	
  of	
  the	
  Vianden	
  pumped	
  storage	
  from	
  

1,096	
  MW	
  to	
  1296	
  MW	
  in	
  2013	
  
§ The	
   renewable	
   electricity	
   consumption	
  will	
   be	
  more	
   than	
  4	
   times	
  higher	
   in	
  2020	
  

than	
   in	
   2005;	
   the	
   growth	
   should	
  mainly	
   be	
   sourced	
   from	
  photovoltaic,	
  wind	
   and	
  
biomass	
  

	
  
Support	
  systems	
  

§ SHP	
  is	
  mainly	
  supported	
  by	
  FIT	
  and	
  investment	
  subsidies;	
  the	
  FIT	
  applicable	
  since	
  
January	
  2008	
  are	
  higher	
  than	
  in	
  the	
  previous	
  system	
  and	
  guaranteed	
  for	
  15	
  years;	
  
the	
  investment	
  subsidies	
  applicable	
  since	
  January	
  2010	
  are	
  more	
  appropriate.	
  

	
  
Barriers	
  related	
  to	
  hydropower	
  development	
  

§ The	
  main	
  limitation	
  results	
  from	
  the	
  hydrological	
  potential;	
  a	
  very	
  small	
  number	
  of	
  
potential	
  sites	
  are	
  available	
  for	
  development	
  

§ Various	
   permits	
   are	
   required	
   from	
   various	
   authorities,	
   both	
   national	
   and	
   local:	
  
authorisations	
   for	
   water	
   abstraction,	
   impounding	
   works,	
   environmental	
   licence,	
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construction	
   permits,	
   electricity	
   generation	
   licence;	
   but	
   Luxemburg	
   is	
   a	
   small	
  
country,	
  where	
  everyone	
  knows	
  everyone	
  

§ As	
   per	
   the	
   Water	
   Management	
   Administration,	
   currently	
   there	
   are	
   not	
   open	
  
application	
  for	
  licence,	
  despite	
  appropriate	
  financial	
  supports	
  

§ As	
  per	
  the	
  recent	
  report	
  “Non	
  cost	
  barriers	
  to	
  renewables,	
  Luxembourg”,	
  issued	
  by	
  
Ecorys	
  in	
  September	
  2010,	
  there	
  are	
  no	
  barriers	
  indicated.	
  

	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Energy	
   Agency	
   should	
   develop	
   an	
   action	
   plan	
   to	
   achieve	
   the	
   2020	
   objective	
   as	
  
defined	
  by	
  the	
  Minister	
  in	
  2011	
  

§ A	
  comprehensive	
  study,	
  using	
  a	
  GIS	
  based	
  computer	
  model,	
  should	
  be	
  carried	
  out	
  to	
  
provide	
   a	
   clear	
   estimate	
   of	
   the	
   practical	
   potential	
   for	
   expanding	
   hydropower	
  
production	
  within	
  Luxemburg.	
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THE	
  NETHERLANDS	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   2	
   2	
   3	
   3	
  

Generation	
  (GWh)	
   6	
   7	
   8	
   10	
  

Number	
  of	
  power	
  plants	
   10	
   12	
   17	
   25	
  

Potential	
  	
  (GWh)*	
   34	
   30	
   29	
   27	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  Hydropower	
   2010	
  

Number	
  of	
  companies	
   10	
  

Employment	
   195	
  

Civil	
  works	
  (estimation)	
   10	
  

Average	
  investment	
  cost	
  (€/MW)	
   5,000,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   5	
  -­‐	
  8	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.013	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

In	
   the	
   period	
   2007	
   –	
   2010,	
   only	
   5	
   small	
   hydro	
   power	
   plants	
   have	
   been	
  
commissioned	
   with	
   a	
   total	
   capacity	
   is	
   0.3	
   MW.	
   Permitting	
   is	
   not	
   really	
   a	
   key	
   issue.	
  
Oppositely,	
   the	
  process	
  to	
  obtain	
  the	
  permits	
   for	
  the	
  new	
  plant	
  with	
  a	
  12.1	
  MW	
  capacity	
  
(not	
  SHP)	
  on	
  the	
  Maas	
  river,	
  which	
  has	
  been	
  initiated	
  in	
  2004,	
  is	
  far	
  to	
  be	
  finalized.	
  
	
  
Residual	
  flow	
  regulation	
  

There	
  is	
  no	
  general	
  residual	
  flow	
  regulation	
  in	
  the	
  Netherlands.	
  Every	
  hydro	
  power	
  
plant	
   needs	
   to	
   obtain	
   separate	
   permits,	
   and	
   this	
   issue	
   is	
   arranged	
   individually	
   in	
   each	
  
permit.	
  
	
  
Support	
  scheme	
  
SDE:	
  Operating	
  subsidy	
  for	
  the	
  production	
  of	
  renewable	
  electricity.	
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§ Height	
   <	
   5	
   meters:	
   maximum	
   12.2	
   c€/kWh	
   (minus	
   the	
   energy	
   market	
   price)	
  
maximum	
  of	
  3,800	
  hours	
  

§ Height	
  >	
  5	
  meters:	
  7.1	
  c€/kWh	
  (minus	
  the	
  energy	
  market	
  price)	
  maximum	
  of	
  4,800	
  
hours	
  

EIA	
  tax	
  deduction:	
  44%	
  of	
  the	
  investment	
  costs	
  can	
  be	
  deducted	
  from	
  the	
  taxable	
  profit	
  
	
  
Power	
  granting	
  scheme	
  

Permits	
  are	
  required	
  as	
  follows:	
  
§ Permit	
  from	
  the	
  Water	
  Management	
  Administration	
  
§ Environmental	
  licence	
  from	
  the	
  Ministry	
  of	
  Environment	
  
§ Nature	
  protection	
  permit	
  
§ Construction	
  licence	
  from	
  the	
  Municipality	
  

	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
Energy	
  production	
  

§ Despite	
   the	
   fact	
   that	
   the	
   Netherlands	
   are	
   a	
   very	
   flat	
   country,	
   hydropower	
  
contributes	
   to	
   the	
   production	
   of	
   renewable	
   electricity.	
   The	
   total	
   production	
   of	
  
hydroelectricity	
   is	
  dominated	
  by	
  three	
   large	
  power	
  plants	
  build	
   in	
  the	
  eighties	
  on	
  
the	
   two	
   major	
   rivers,	
   the	
   Rhine	
   and	
   Maas.	
   A	
   fourth	
   power	
   station	
   should	
   be	
  
operational	
  in	
  2014.	
  

§ SHP	
  accounts	
   for	
   a	
  minor	
   part	
   of	
   the	
   hydro	
   electricity	
   production,	
   less	
   than	
  8%:	
  
only	
  3	
  plants	
  have	
  a	
  capacity	
  between	
  0.1	
  and	
  10	
  MW;	
  a	
  few	
  power	
  plants	
  have	
  a	
  
capacity	
  under	
  0.1	
  MW.	
  

§ Many	
  small	
  watermills	
  still	
  could	
  be	
  reactivated.	
  
§ As	
  per	
  a	
  report	
  issued	
  by	
  Deltares	
  in	
  April	
  2010,	
  the	
  hydro	
  potential	
  from	
  rivers	
  is	
  

100	
  MW.	
  SHP	
  is	
  not	
  estimated.	
  
§ The	
  renewable	
  electricity	
  production	
  will	
  be	
  more	
  than	
  7	
  times	
  higher	
  in	
  2020	
  than	
  

in	
   2005;	
   the	
   growth	
   should	
   mainly	
   be	
   sourced	
   from	
   wind,	
   biomass	
   and	
  
photovoltaic;	
  hydropower	
  to	
  account	
  for	
  less	
  than	
  one	
  per	
  cent.	
  

Support	
  systems	
  
SHP	
  is	
  mainly	
  supported	
  by	
  the	
  SDE	
  operating	
  subsidy	
  and	
  the	
  EIA	
  tax	
  deduction.	
  

The	
  SDE	
  +	
  is	
  in	
  2011	
  changed	
  compared	
  to	
  the	
  SDE	
  subsidy	
  that	
  was	
  started	
  in	
  2008.	
  The	
  
SDE	
   offers	
   long-­‐term	
   financial	
   (hydropower:	
   15	
   years)	
   security	
   by	
   covering	
   the	
  
unprofitable	
  component	
  of	
  projects.	
  The	
  subsidy	
  is	
  the	
  difference	
  between	
  a	
  basic	
  amount	
  
(cost	
  price	
  of	
  the	
  renewable	
  energy)	
  and	
  the	
  energy	
  market	
  price.	
  In	
  2011,	
  one	
  can	
  apply	
  
for	
  the	
  SDE	
  +	
  during	
  four	
  different	
  time	
  slots	
  open	
  from	
  July	
  1st	
  to	
  December	
  30th	
  2011.	
  
Each	
   slot	
   has	
  a	
  different	
  maximum.	
  The	
  Dutch	
  government	
  has	
  determined	
  a	
  maximum	
  
SDE+	
  budget	
  for	
  2011.	
  	
  If	
  this	
  maximum	
  is	
  reached	
  in	
  a	
  certain	
  slot,	
  no	
  SDE+	
  is	
  available	
  
for	
  the	
  next	
  slots.	
  This	
  means:	
  first	
  come,	
  first	
  serve,	
  and	
  the	
  projects	
  that	
  tender	
  in	
  the	
  first	
  
slot	
  (with	
  lower	
  subsidy)	
  have	
  the	
  best	
  chance	
  to	
  get	
  the	
  subsidy	
  awarded.	
  Hydropower:	
  if	
  
height	
   <	
   5	
   meters:	
   maximum	
   12.2	
   ct/kWh	
   (minus	
   the	
   energy	
   market	
   price)	
   and	
   a	
  
maximum	
  of	
  3,800	
  hours;	
  if	
  height	
  >	
  5	
  meters:	
  7.1	
  ct/kWh	
  (minus	
  the	
  energy	
  market	
  price)	
  
and	
  a	
  maximum	
  of	
  4,800	
  hours.	
  
	
  
Barriers	
  related	
  to	
  hydropower	
  development	
  

§ The	
  main	
  limitation	
  results	
  from	
  the	
  hydrological	
  potential	
  in	
  a	
  flat	
  country.	
  
§ It’s	
   very	
   difficult	
   to	
   obtain	
   Waterwet	
   (water	
   law)	
   and	
   Natuur-­‐beschermingswet	
  

(nature	
  preservation	
  law)	
  permits,	
  due	
  to	
  new	
  fish	
  mortality	
  requirements.	
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§ Almost	
   all	
   sites	
   are	
   government	
   property;	
   no	
   government	
   policy	
   in	
   place	
   for	
  
allocation	
  of	
  sites	
  to	
  developers.	
  

	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ SHP	
  accounts	
  for	
  less	
  than	
  0.1	
  %	
  of	
  the	
  renewable	
  electricity	
  produced	
  in	
  2010.	
  
§ Renewable	
  electricity	
  is	
  mainly	
  sourced	
  from	
  wind	
  and	
  biomass.	
  
§ Taking	
   into	
   account	
   that	
   almost	
   all	
   potential	
   sites	
   are	
   government	
   property,	
   the	
  

Dutch	
  Government	
  should	
  develop	
  a	
  plan	
  to	
  exploit	
  its	
  SHP	
  potential.	
  
§ Then,	
   the	
   Government	
   will	
   have	
   to	
   balance	
   on	
   one	
   side,	
   the	
   environmental	
  

protection,	
  on	
  the	
  other	
  side,	
  its	
  renewable	
  energy	
  targets	
  

POLAND	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   246	
   262	
   275	
   332	
  

Generation	
  (GWh)	
   860	
   964	
   1,036	
   1,130	
  

Number	
  of	
  power	
  plants	
   659	
   681	
   722	
   840	
  

Potential	
  	
  (GWh)*	
   2,104	
   2,000	
   1,928	
   1,834	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   380	
  

Employment	
   2,800	
  

Civil	
  works	
  (estimation)	
   330	
  

Average	
  investment	
  cost	
  (€/MW)	
   6,400,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   6	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   80	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.05	
  

3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

The	
  water-­‐legal	
   consent	
   for	
  using	
  water	
   for	
  hydropower	
  purposes	
   is	
   to	
  be	
   issued	
  
within	
  14	
  days	
  after	
  submitting	
  application	
  with	
  the	
  so	
  called	
  water	
  use	
  concept	
  and	
  the	
  
water	
  management	
  instruction.	
  In	
  practice	
  the	
  procedure	
  takes	
  approximately	
  2	
  months	
  if	
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no	
   amendments	
   to	
   the	
   attachments	
   are	
   needed.	
   Concession	
   for	
   production	
   of	
   electric	
  
energy	
   out	
   of	
   a	
   renewable	
   energy	
   source	
   is	
   to	
   be	
   issued	
  within	
  14	
  days	
   if	
   no	
  additional	
  
obstacles	
  occur.	
  
	
  
Residual	
  flow	
  regulation	
  

Current	
  Polish	
  law	
  provides	
  merely	
  the	
  following	
  RF	
  definition:	
  “residual	
  flow	
  is	
  the	
  
minimum	
   flow	
   necessary	
   to	
   support	
   biological	
   life	
   in	
   a	
  watercourse”.	
   In	
   practice,	
   use	
   is	
  
made	
  of	
  the	
  methodology	
  of	
  the	
  Polish	
  Institute	
  of	
  Meteorology	
  and	
  Water	
  Management,	
  
(IMGW)	
  especially	
  of	
  the	
  techniques	
  developed	
  by	
  Prof.	
  Kostrzewa	
  and	
  the	
  so	
  called	
  Little	
  
Poland	
   Methodology.	
   According	
   to	
   a	
   simplified	
   version	
   of	
   Kostrzewa	
   method,	
  
proportionality	
  between	
  the	
  residual	
  flow	
  and	
  the	
  low	
  flow	
  average	
  value	
  is	
  assumed.	
  The	
  
proportionality	
   coefficient	
   is	
   located	
   between	
   0.5	
   and	
   1.5	
   and	
   depends	
   on	
   river	
  
characteristics	
  and	
  catchment	
  basin	
  area.	
  The	
  IMGW	
  has	
  published	
  the	
  RF	
  values	
  for	
  some	
  
Polish	
   watercourses	
   and	
   these	
   data	
   are	
   generally	
   accepted	
   by	
   the	
   water	
   management	
  
authorities	
  when	
  assessing	
   the	
  drafts	
   of	
  water	
  use	
   concepts.	
   Further	
   information	
  on	
   the	
  
IMGW	
  methodology	
  is	
  to	
  be	
  found	
  in	
  the	
  Polish	
  version	
  of	
  the	
  Layman’s	
  Guide	
  and	
  in	
  the	
  
cited	
  bibliography.	
  
	
  
Support	
  scheme	
  

Tradable	
   green	
   certificate	
   system	
   (~6,4	
   €c/kWh	
   on	
   top	
   of	
   5	
   c€/kWh	
   for	
   “black”	
  
energy).	
   The	
   black	
   energy	
   price	
   is	
   announced	
   annually	
   by	
   the	
   Energy	
   Regulatory	
  Office	
  
(URE)	
  basing	
  on	
   the	
   free	
  market	
  price	
   from	
   the	
  previous	
  year.	
  URE	
  announces	
  annually	
  
also	
  the	
  replacement	
  fee	
  to	
  be	
  paid	
  by	
  energy	
  enterprises	
  having	
  failed	
  to	
  cancel	
  sufficient	
  
number	
  of	
  certificates.	
  
	
  
Power	
  granting	
  schemes	
  
Plant	
  erection:	
  Permit	
  for	
  erection	
  is	
  issued	
  basing	
  on	
  the	
  following	
  documents:	
  

a) Construction	
  project	
  
b) Decision	
   on	
   building	
   conditions	
   and	
   spatial	
   development	
   plan	
   (issued	
   by	
   local	
  

	
   administration)	
  
c) Decision	
  on	
  environmental	
  constraints	
  
d) Water-­‐legal	
  consent	
  
e) Statement	
  on	
  the	
  rights	
  to	
  manage	
  the	
  estate	
  

	
  
	
   	
   The	
  decision	
  on	
  environmental	
  constraints	
  may	
  require	
  the	
  Environmental	
  Impact	
  
Assessment	
  
	
   	
   The	
  water	
  legal-­‐consent	
  requires	
  submitting	
  the	
  following	
  documents:	
  
	
  

a) Water	
  legal	
  action	
  plan	
  
b) Water	
  management	
  guidelines	
  (draft)	
  
c) Decision	
  on	
  building	
  conditions	
  and	
  spatial	
  development	
  
d) Description	
  of	
  planned	
  activity	
  
	
  

Connection	
  to	
  the	
  grid	
  
	
   	
   Connection	
   to	
   the	
   grid	
   takes	
   place	
   according	
   to	
   the	
   previously	
   issued	
   connection	
  
conditioning	
  statement.	
  Renewable	
  energy	
  suppliers	
  with	
  capacity	
  up	
  to	
  5	
  MW	
  cover	
  50%	
  
of	
   realistic	
   connection	
   costs.	
   Grid	
   impact	
   assessment	
   is	
   required	
   in	
   case	
   of	
   RES-­‐E	
   plants	
  
with	
   capacity	
   over	
   2	
   MW	
   connected	
   to	
   the	
   grid	
   with	
   rated	
   voltage	
   exceeding	
   1	
   kV.	
   All	
  
refusals	
  have	
  to	
  be	
  justified	
  in	
  writing.	
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Commissioning	
  and	
  operation	
  
	
  	
   Concession	
  of	
  the	
  Energy	
  Regulatory	
  Office	
  is	
  needed	
  in	
  order	
  to	
  produce	
  electricity	
  
in	
  all	
  renewable	
  energy	
  sources.	
  Investors	
  often	
  apply	
  for	
  concession	
  promises	
  at	
  the	
  early	
  
stages	
  of	
  their	
  projects.	
  No	
  concession	
  charge	
  is	
  imposed	
  on	
  RES-­‐E	
  owners	
  with	
  capacity	
  up	
  
to	
   5	
  MW.	
   Local	
   grid	
   operator	
   has	
   to	
   check	
   the	
   equipment	
   and	
   seal	
   the	
   energy	
   counters	
  
before	
  plant	
  operation	
  is	
  commenced.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  

The	
  discussion	
  on	
  SHP	
  future	
  in	
  Poland	
  is	
  induced	
  occasionally	
  by	
  opponents	
  to	
  any	
  
development	
   of	
   civil	
   engineering	
   infrastructure	
   of	
   Polish	
   rivers.	
   Their	
   actions	
   are	
  
facilitated	
  by	
  lack	
  of	
  systematic	
  plans	
  for	
  developing	
  Polish	
  hydropower	
  potential.	
  In	
  2009	
  
such	
  a	
  discussion	
  resulted	
  in	
  a	
  memorandum	
  demanding	
  moratorium	
  on	
  erection	
  of	
  SHPs	
  
in	
  Poland.	
  The	
  memorandum	
  was	
  supported	
  by	
  a	
  number	
  of	
  institutions	
  and	
  media,	
  but	
  no	
  
ban	
  on	
  SHP	
  was	
   implemented.	
  The	
  discussion	
  on	
  changing	
   the	
  RES	
   support	
  mechanisms	
  
has	
  been	
  continued	
  for	
  several	
  years	
  now,	
  as	
  the	
  large	
  heat	
  power	
  plants	
  co-­‐firing	
  biomass	
  
with	
   traditional	
   fossil	
   fuels	
   have	
   appeared	
   the	
   main	
   beneficiary	
   of	
   the	
   current	
   green	
  
certificate	
  system.	
  The	
  changes	
  in	
  the	
  support	
  mechanisms	
  are	
  proposed	
  in	
  the	
  draft	
  of	
  the	
  
RES	
   Promotion	
   Act,	
   currently	
   under	
   preparation	
   by	
   the	
   Ministry	
   of	
   Economy.	
   Social	
  
consultations	
  are	
  expected	
  this	
  autumn.	
  New	
  regulations	
  may	
  appear	
  highly	
  unfavourable	
  
for	
  large	
  hydro.	
  However,	
  they	
  are	
  not	
  expected	
  to	
  harm	
  the	
  SHP	
  sector.	
  Simplification	
  of	
  
administrative	
   procedures	
   may	
   be	
   hardly	
   expected.	
   Since	
   autumn	
   last	
   year	
   the	
  
requirement	
   of	
   Environmental	
   Impact	
   Assessment	
   may	
   be	
   imposed	
   on	
   any	
   hydropower	
  
project,	
  irrespective	
  of	
  its	
  capacity.	
  
The	
  SHP	
  role	
  in	
  development	
  of	
  the	
  electric	
  power	
  grid,	
  and	
  especially	
  in	
  maintaining	
  its	
  
parameters	
   in	
   the	
   peripheral	
   areas,	
   is	
   often	
   raised	
   during	
   branch	
   conferences	
   and	
  
meetings.	
  It	
  is	
  also	
  somehow	
  reflected	
  by	
  some	
  reductions	
  in	
  the	
  grid	
  connection	
  charges.	
  
However,	
  SHPs	
  are	
  usually	
  treated	
  in	
  the	
  same	
  way	
  as	
  other	
  RES	
  plants	
  with	
  capacity	
  up	
  
to	
   5	
   MW.	
   Generally,	
   grid	
   operators	
   make	
   no	
   use	
   any	
   more	
   of	
   SHP	
   grid	
   regulation	
  
capabilities.	
  

The	
  2001/77/EC	
  RES	
  Directive	
  had	
  a	
  decisive	
   influence	
  on	
   stipulations	
  of	
   the	
  EU	
  
Accession	
   Treaty	
   which	
   obliged	
   Poland	
   to	
   reach	
   the	
   RES	
   index	
   goals	
   in	
   2010.	
   This	
   has	
  
resulted	
   in	
   numerous	
   positive	
   actions,	
   including	
   introduction	
   of	
   the	
   green	
   certificate	
  
system	
  and	
  some	
  SHP	
  preferential	
  stipulations	
  in	
  the	
  Polish	
  Energy	
  Law.	
  The	
  2009/28/CE	
  
Directive	
  exerts	
  surely	
  a	
  positive	
   influence	
  on	
  preserving	
  the	
  above	
  policy	
  trend	
  and	
  new	
  
actions	
  aimed	
  at	
  giving	
  SHP	
  investors	
  access	
  to	
  water	
  stages	
  owned	
  by	
  the	
  State	
  Treasure.	
  
Both	
   directives	
   had	
   an	
   impact	
   on	
   the	
   rules	
   of	
   awarding	
   donations	
   from	
   EU	
   structural	
  
funds	
   although	
   support	
   for	
   the	
   SHPs	
   concerned	
   often	
   solely	
   the	
   accompanying	
   civil	
  
engineering	
   structures	
   (fish	
   ladders).	
   Current	
   formulation	
   of	
   the	
   rules	
   of	
  managing	
   the	
  
structural	
  funds	
  results	
  in	
  SHP	
  projects	
  loosing	
  competition	
  with	
  other	
  RES	
  due	
  to	
  too	
  low	
  
interest	
  rate.	
  Implementation	
  of	
  the	
  Water	
  Framework	
  Directive	
  has	
  resulted	
  in	
  rising	
  the	
  
environmental	
  requirements	
  and	
  investment	
  costs.	
  The	
  requirement	
  to	
  erect	
  a	
  fish	
  ladder	
  
or	
  a	
  pathway	
  accompanying	
  the	
  already	
  existing	
  weir/dam	
  is	
  a	
  typical	
  example.	
  

These	
   issues	
   represent	
   the	
  most	
   significant	
   barrier	
   for	
   development	
   of	
  whole	
   the	
  
hydropower	
   sector.	
   The	
  main	
   opposition	
   against	
   SHPs	
   comes	
   from	
   angling	
   associations	
  
which	
  aim	
  at	
  banning	
  erection	
  of	
  new	
  dams	
  at	
  main	
  fish	
  migration	
  routes.	
  Such	
  initiatives	
  
are	
   raised	
   forward	
   systematically	
   despite	
   applying	
   ever	
   more	
   sophisticated	
   measures	
  
compensating	
   unfavourable	
   environmental	
   impact	
   of	
   damming	
   structures.	
   Provision	
   of	
  
each	
  new	
  hydropower	
  plant	
  with	
  a	
  fish	
  ladder	
  or	
  fish	
  pathway	
  has	
  been	
  has	
  been	
  required	
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for	
  a	
   long	
  time	
  now.	
  The	
  owners	
  of	
  hydropower	
  plants	
  provided	
  with	
  none	
  or	
   inefficient	
  
fish	
  ladders	
  are	
  required	
  to	
  cover	
  costs	
  of	
  introducing	
  fry	
  to	
  the	
  head	
  and	
  tail	
  water.	
  The	
  
hydropower	
  plant	
  owners	
  are	
  ever	
  more	
  interested	
  in	
  fish	
  deterring	
  devices	
  to	
  be	
  installed	
  
at	
   turbine	
   inlets.	
   Since	
   autumn	
   2010	
   the	
   Environmental	
   Impact	
   Assessment	
   may	
   be	
  
required	
   when	
   applying	
   for	
   construction	
   permit	
   of	
   any	
   hydropower	
   plant.	
   The	
  
requirements	
   on	
   compensation	
   measures	
   are	
   written	
   down	
   into	
   the	
   environmental	
  
decisions	
   taken	
   by	
   the	
   Regional	
   Environmental	
   Protection	
   Managements	
   and	
   other	
  
documents	
   allowing	
   erection	
   and	
   operation	
   of	
   a	
   hydropower	
   plant.	
   Receiving	
   such	
   a	
  
decision	
  is	
  particularly	
  difficult	
  in	
  case	
  of	
  Natura	
  2000	
  areas,	
  as	
  the	
  investor	
  has	
  to	
  prove	
  
necessity	
   of	
   his	
   project	
   and	
   compensation	
   of	
   all	
   undesirable	
   side	
   effects.	
   Typical	
  
requirements	
  resulting	
  from	
  other	
  regulations	
  include	
  mandatory	
  compensation	
  of	
  losses	
  
in	
  forest	
  areas	
  in	
  administration	
  of	
  the	
  State	
  Forests	
  company	
  in	
  case	
  of	
  flooding	
  needed	
  to	
  
create	
  storage	
  ponds.	
  

Over	
  the	
  past	
  two	
  decades	
  the	
  average	
  annual	
  rise	
  in	
  SHP	
  installed	
  capacity	
  was	
  6	
  
MW.	
  However,	
  much	
  slower	
  growth	
  has	
  been	
  observed	
  since	
  2005.	
  According	
  to	
  available	
  
information,	
  the	
  plants	
  of	
  total	
  capacity	
  of	
  30	
  MW	
  are	
  currently	
  under	
  construction	
  or	
  in	
  
the	
  phase	
  of	
  advanced	
  construction	
  preparations.	
  Unfortunately,	
  some	
  of	
  them	
  have	
  been	
  
remaining	
  in	
  this	
  state	
  since	
  nineties	
  of	
  the	
  last	
  century.	
  It	
  is	
  worthwhile	
  to	
  notice	
  that	
  in	
  
the	
   end	
   of	
   2009	
   there	
   were	
   9	
   installations	
   with	
   valid	
   electricity	
   production	
   concession	
  
promises	
  (with	
  total	
  capacity	
  of	
  5	
  MW)	
  while	
  7	
  such	
  promises	
  were	
  issued	
  in	
  2010.	
  In	
  the	
  
coming	
  years,	
  small	
  hydro	
  development	
  will	
  be	
  probably	
  prompted	
  by	
  better	
  access	
  to	
  the	
  
dams	
  owned	
  by	
   the	
   State	
  Treasure	
  and	
  by	
  development	
  of	
   technology	
   enabling	
   rational	
  
utilization	
   of	
   dams	
   with	
   head	
   below	
   2	
   m.	
   The	
   hemming	
   factor	
   will	
   be	
   the	
   decreasing	
  
number	
  of	
   really	
  attractive	
  and	
   still	
  unused	
   stages	
  of	
   fall.	
   In	
   the	
  beginning	
  of	
  90-­‐ies	
   the	
  
total	
   hydropower	
   potential	
   of	
   these	
   stages	
  was	
   ca.	
   200	
  MW.	
   Since	
   then	
   SHPs	
  with	
   total	
  
capacity	
  of	
  120	
  MW	
  have	
  been	
  put	
   in	
  operation.	
  Only	
  a	
   small	
   fraction	
  has	
  been	
  erected	
  
together	
  with	
  new	
  dams.	
  In	
  general,	
  erection	
  of	
  new	
  dams	
  proceeds	
  slowly	
  and	
  encounters	
  
numerous	
  obstacles.	
  
The	
  factors	
  hemming	
  further	
  development	
  of	
  the	
  sector	
  include	
  also	
  implementation	
  of	
  the	
  
Water	
  Framework	
  Directive	
  and	
  Natura	
  2000	
  programme	
  covering	
   the	
  areas	
  of	
  highest	
  
attractiveness	
  for	
  hydropower	
  investors.	
  In	
  2008,	
  11%	
  of	
  Polish	
  territory	
  was	
  covered	
  by	
  
the	
  Natura	
  2000	
  programme.	
  However,	
  the	
  pro-­‐ecological	
  NGOs	
  require	
  further	
  widening	
  
of	
  the	
  current	
  list	
  of	
  protected	
  areas.	
  While	
  incorporating	
  a	
  territory	
  into	
  the	
  Natura	
  2000	
  
register	
  does	
  not	
  imply	
  immediate	
  exemption	
  from	
  any	
  hydropower	
  investment,	
  this	
  may	
  
pose	
  an	
  invincible	
  barrier	
  for	
  a	
  prospective	
  SHP	
  developer	
  if	
  conservative	
  interpretation	
  of	
  
existing	
  regulations	
  is	
  applied.	
  
Under	
  these	
  circumstances	
  reaching	
  the	
  target	
  of	
  380	
  MW	
  installed	
  in	
  small	
  hydro	
  in	
  2020	
  
as	
  declared	
  in	
  the	
  RES	
  National	
  Action	
  Plan	
  may	
  be	
  considered	
  doubtful.	
  According	
  to	
  our	
  
predictions	
  the	
  installed	
  capacity	
  will	
  reach	
  the	
  level	
  of	
  330	
  MW.	
  Our	
  prognosis	
  of	
  annual	
  
energy	
  production	
  is	
  by	
  80	
  GWh	
  lower	
  than	
  that	
  of	
  the	
  Action	
  Plan.	
  

The	
   position	
   of	
   hydropower	
   in	
   the	
   eyes	
   of	
   decision	
  makers	
   and	
   highly	
   influential	
  
circles	
  is	
  fable.	
  The	
  sector	
  may	
  count	
  on	
  some	
  support	
  from	
  the	
  Ministry	
  of	
  Economy	
  which	
  
feels	
  obliged	
  to	
  fulfil	
  the	
  tasks	
  following	
  from	
  the	
  2009/28/EC	
  RES	
  Directive	
  and	
  climate	
  
package	
   stipulations.	
   The	
   above	
   attitude	
   is	
   manifested	
   by	
   establishing	
   the	
   Hydropower	
  
Development	
  Advisory	
  Group	
  with	
   representatives	
   of	
   the	
  Polish	
  Hydropower	
  Association	
  
and	
   the	
   Polish	
   Association	
   for	
   Small	
   Hydro	
   Development	
   as	
   members	
   of	
   this	
   body.	
   The	
  
Minister	
   of	
   Environment	
   remains	
   under	
   strong	
   influence	
   of	
   the	
   “pro-­‐ecological”	
   lobby.	
  
Development	
   of	
   large	
   hydro	
   is	
   generally	
   opposed	
   while	
   the	
   small	
   hydro	
   sector	
   is	
   often	
  
merely	
   tolerated.	
   Such	
   an	
   approach	
   was	
   presented	
   especially	
   frequently	
   by	
   the	
   former	
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Minister	
  of	
  Environment,	
  Prof.	
  Maciej	
  Nowicki.	
  The	
  poor	
  position	
  of	
  hydropower	
  sector	
  is	
  
reflected	
   also	
   in	
   the	
   programmes	
   of	
   local	
   and	
   national	
   development,	
   research	
   and	
  
development	
   as	
   well	
   as	
   RES	
   related	
   conferences	
   and	
   seminars.	
   Unfavourable	
   opinions	
  
about	
  hydropower	
   sector	
  are	
  often	
  disseminated	
  by	
  media	
  –	
   including	
   the	
  public	
  ones	
  –	
  
which	
  usually	
   sympathise	
  with	
  pro-­‐ecological	
  NGOs.	
  Generally,	
   the	
  hydropower	
   sector	
   is	
  
scarcely	
   mentioned,	
   and	
   if	
   it	
   already	
   happens	
   then	
   hardly	
   anything	
   positive	
   may	
   be	
  
expected.	
  Under	
  this	
  situation	
  the	
  public	
  opinion	
  remains	
  divided.	
  There	
  exists	
  still	
  strong	
  
sympathy	
  to	
  hydropower	
  as	
  a	
  traditional	
  technology	
  of	
  electricity	
  generation.	
  Substantial	
  
understanding	
   of	
   local	
   communities	
   to	
   the	
   profits	
   resulting	
   from	
   the	
   erection	
   of	
   the	
  
multitask	
   hydro	
   schemes	
   can	
   be	
   also	
   observed.	
   This	
   concerns	
   in	
   particular	
   communities	
  
from	
  areas	
  affected	
  by	
  floods	
  in	
  the	
  recent	
  years	
  which	
  had	
  an	
  opportunity	
  to	
  compare	
  the	
  
behaviour	
   of	
   a	
   harnessed	
   river	
   with	
   one	
   neglected	
   due	
   to	
   notorious	
   lack	
   of	
   funds	
   for	
  
maintenance	
  of	
   side	
  dams.	
  On	
   the	
  other	
   side,	
   in	
   large	
  municipal	
   centres	
   there	
   exist	
  well	
  
organised	
  green	
  NGOs.	
  Their	
  activity	
  exerts	
  an	
  undoubted	
  effect	
  on	
  the	
  position	
  of	
  general	
  
public.	
  When	
  acting	
  locally,	
  the	
  hydropower	
  opponents	
  try	
  often	
  to	
  use	
  the	
  element	
  of	
  envy	
  
and	
   to	
   present	
   the	
   SHP	
   investors	
   as	
   black	
   and	
   ruthless	
   characters	
   aimed	
   only	
   at	
  
multiplying	
  their	
  profits.	
  

Without	
   a	
   thorough	
   study	
   of	
   public	
   opinion,	
   with	
   proper	
   account	
   of	
   both	
   the	
  
regions	
   featured	
   by	
   high	
   hydropower	
   potential	
   and	
   inhabitants	
   of	
   large	
   cities	
   with	
  
university	
  centres,	
  we	
  are	
  unable	
  to	
  assess	
  what	
  is	
  the	
  real	
  distribution	
  of	
  social	
  approach	
  
to	
   the	
   sector.	
   In	
   the	
   end	
   of	
   2011	
   the	
   RES	
   Law	
   draft	
   was	
   published.	
   The	
   desires	
   of	
   the	
  
legislator	
  include	
  sparing	
  funds	
  used	
  for	
  the	
  public	
  support	
  for	
  renewables.	
  It	
  is	
  the	
  policy	
  
of	
  the	
  legislator	
  to	
  support	
  exclusively	
  erection	
  of	
  new	
  plants	
  and	
  major	
  rehabilitation	
  of	
  
the	
  old	
  ones.	
  
The	
  changes	
  include:	
  
	
  

a) shortening	
  the	
  support	
  to	
  15	
  years	
  after	
  erection	
  or	
  major	
  rehabilitation	
  (30	
  %	
  of	
  
the	
  initial	
  value	
  of	
  the	
  installation)	
  leading	
  to	
  increase	
  of	
  installed	
  capacity	
  

b) applying	
   coefficient	
   system	
   in	
   which	
   some	
   green	
   certificate	
   owners	
   are	
   paid	
   the	
  
market	
   price	
   of	
   the	
   certificate	
   multiplied	
   by	
   a	
   certain	
   coefficient,	
   dependent	
   on	
  
technology	
  and	
  installed	
  capacity	
  

	
  
The	
   document	
   has	
   been	
   considered	
   a	
   major	
   blow	
   to	
   all	
   RES	
   sectors,	
   giving	
   rise	
   to	
  

severe	
  criticism.	
  Some	
  positive	
  changes	
  to	
  the	
  document	
  were	
  reported	
  in	
  the	
  end	
  of	
  May	
  
2012.	
  However,	
  it	
  is	
  clear	
  that	
  the	
  older	
  plants	
  will	
  lose	
  a	
  major	
  part	
  of	
  their	
  revenue.	
  The	
  
plant	
  owners	
  having	
  refurbished	
   their	
   installations	
   few	
  years	
  ago	
  are	
   in	
   fear	
  of	
   losing	
  a	
  
chance	
  for	
  a	
  payback	
  of	
  their	
   investment	
  –	
  especially	
   if	
  no	
  rise	
   in	
   installed	
  capacity	
  took	
  
place.	
  

The	
   positive	
   modifications	
   of	
   the	
   draft	
   do	
   account	
   for	
   economic	
   analysis	
   results,	
  
including	
   SHP	
   STREAM	
   MAP	
   findings	
   as	
   presented	
   to	
   the	
   Ministry	
   of	
   Economy	
   and	
  
showing	
  clearly	
  high	
  specific	
  investment	
  costs.	
  In	
  contradiction	
  to	
  the	
  general	
  opinion	
  the	
  
costs	
  often	
   rise	
  with	
   installed	
   capacity	
  due	
   to	
   extensive	
  amount	
  of	
   civil	
  works	
  needed	
   in	
  
case	
   large	
   low	
   head	
   installations.	
   Nevertheless,	
   there	
   are	
   opinions	
   of	
   some	
   RES	
   experts	
  
stating	
  that	
  the	
  draft	
  gives	
  too	
  many	
  preferences	
  for	
  hydropower	
  plants	
  and	
  especially	
  the	
  
large	
  ones.	
  

In	
  June	
  2012	
  the	
  key	
  assumptions	
  for	
  the	
  new	
  Water	
  Law	
  were	
  published.	
  In	
  addition	
  
to	
   fundamental	
   changes	
   in	
  organizing	
   the	
  water	
  management	
   system,	
   introducing	
  a	
   fee	
  
for	
  using	
  water	
   for	
  hydropower	
  purposes	
  has	
  been	
  proposed.	
  There	
  are	
   significant	
   fears	
  
that	
  this	
  might	
  be	
  another	
  blow	
  to	
  the	
  sector.	
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5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

Only	
   moderate	
   development	
   of	
   the	
   SHP	
   sector	
   may	
   be	
   expected	
   if	
   no	
   far	
   going	
  
changes	
  in	
  state	
  policy	
  are	
  introduced.	
  New	
  low	
  head	
  technologies	
  will	
  hardly	
  compensate	
  
deficit	
  in	
  attractive	
  sites.	
  The	
  situation	
  in	
  large	
  hydro	
  will	
  be	
  even	
  worse	
  as	
  stagnation	
  has	
  
been	
  observed	
  in	
  this	
  sector	
  for	
  several	
  decades.	
  
The	
  key	
   recommendations	
   for	
  policymakers	
   in	
  order	
   to	
  overcome	
   the	
  barriers	
   identified	
  
include:	
  

§ Development	
   of	
   a	
   national	
   programme	
   of	
   harnessing	
   the	
   hydropower	
   potential	
  
with	
   possibility	
   to	
   revise	
   the	
   letter	
   and	
   practice	
   of	
   environmental	
   regulations	
  
(including	
  revision	
  of	
  Natura	
  2000	
  areas	
  and	
  less	
  rigorous	
  approach	
  to	
  the	
  habitat	
  
directives)	
  

§ Continuation	
   of	
   the	
   process	
   of	
   giving	
   access	
   to	
   the	
   state	
   owned	
   dams	
   to	
   the	
  
hydropower	
   investors	
   and	
   starting	
   erection	
   of	
   new	
  multitask	
   installations	
  within	
  
the	
   framework	
   of	
   partnership	
   between	
   water	
   management	
   authorities	
   and	
  
hydropower	
  investors	
  

§ Introducing	
   regulation	
   redirecting	
   the	
   incomes	
   resulting	
   from	
   green	
   certificates	
  
	
  in	
  state	
  owned	
  hydropower	
  plants	
  to	
  support	
  investments	
  within	
  the	
  sector.	
  

	
  
Numerous	
   changes	
   proposed	
   in	
   the	
   RES	
   Law	
   and	
   Water	
   Law	
   drafts	
   are	
   really	
  

controversial	
   and	
   it	
   is	
   impossible	
   to	
   quote	
   all	
   the	
   critical	
   remarks	
   in	
   this	
   document.	
  
Although	
   the	
  new	
  RES	
  Law	
  draft	
   implements	
  a	
  number	
  of	
  our	
   suggestions	
   it	
   is	
   still	
   very	
  
risky	
   for	
   the	
   sector.	
   The	
   Polish	
   Hydropower	
   Association	
   and	
   the	
   Polish	
   Association	
   for	
  
Development	
  of	
  Small	
  Hydropower	
  argue	
  for	
  further	
  modifications,	
  including:	
  

	
  
a) using	
  annual	
  production	
  criterion	
  when	
  establishing	
  the	
  coefficient	
  value	
  instead	
  of	
  

that	
  of	
  the	
  installed	
  capacity	
  
b) Taking	
  proper	
  care	
  of	
  the	
  owners	
  having	
  refurbished	
  their	
  plants	
  within	
  the	
  last	
  15	
  

years	
  
	
  

Both	
   associations	
   are	
   strongly	
   against	
   water	
   use	
   fee.	
   If	
   such	
   a	
   payment	
   were	
  
unavoidable	
   it	
   should	
   take	
   rather	
   a	
   form	
   of	
   an	
   additional	
   tax	
   for	
   generated	
   electrical	
  
energy	
   than	
   that	
   of	
   a	
   charge	
   proportional	
   to	
   the	
   amount	
   of	
   water	
   having	
   passed	
   the	
  
turbines.	
  The	
  last	
  solution	
  may	
  hit	
  especially	
  severely	
  the	
  low	
  head	
  installations.	
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PORTUGAL	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   340	
   399	
   450	
   750	
  

Generation	
  (GWh)	
   689	
   895	
   1,370	
   2,032	
  

Number	
  of	
  power	
  plants	
   100	
   137	
   155	
   250	
  

Potential	
  	
  (GWh)*	
   2,592	
   2,570	
   1,908	
   1,246	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   305	
  

Employment	
   1,745	
  

Civil	
  works	
  (estimation)	
   450	
  

Average	
  investment	
  cost	
  (€/MW)	
   2,000,000	
  -­‐	
  2,500,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   0.5	
  -­‐	
  1.5	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50	
  -­‐	
  70	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.070	
  -­‐	
  0.075	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

3	
  -­‐	
  11	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

There	
   is	
   no	
   regulation	
   published	
   establishing	
   the	
   residual	
   flow.	
   Yet,	
   there	
   are	
  
indications	
  stating	
  that	
  the	
  ecological	
  flow	
  in	
  Portugal	
  should	
  be,	
  in	
  average,	
  5	
  to	
  10%	
  of	
  
the	
  modular	
   flow.	
   Also,	
   this	
   flow	
   should	
   be	
   variable	
   during	
   the	
   year,	
   to	
   enable	
   a	
   better	
  
adjustment	
   to	
   the	
   differences	
   on	
   the	
   natural	
   hydrological	
   regime	
   and	
   to	
   the	
   spawning	
  
seasons.	
  The	
  residual	
  flow	
  would	
  be	
  the	
  sum	
  of	
  the	
  ecological	
  flow	
  with	
  flow	
  necessary	
  for	
  
the	
  existing	
  uses	
  as	
  irrigation	
  and	
  water	
  supply.	
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Support	
  scheme	
  
In	
   Portugal,	
   the	
   support	
   scheme	
   in	
   place	
   for	
   SHP	
   is	
   the	
   Feed-­‐In	
  Tariff	
   (FIT).	
   The	
  

Decree-­‐Law	
  225/2007,	
  of	
  May	
  31,	
   indicates	
  an	
  average	
  reference	
  FIT	
  of	
  7.5-­‐7.7	
  c€/kWh,	
  
with	
  a	
   limit	
   to	
   the	
   first	
  52	
  GWh/MW	
  or	
  up	
   to	
  20	
  years	
  whatever	
   is	
   reached	
   first,	
  which	
  
could	
  be	
  increased	
  to	
  until	
  25	
  years	
  in	
  exceptional	
  cases.	
  In	
  2010,	
  a	
  new	
  tariff	
  was	
  defined	
  
by	
   the	
   Decree-­‐Law	
   126/2010,	
   specific	
   for	
   the	
   public	
   tender	
   launched	
   in	
   that	
   year:	
   9.5	
  
c€/kWh,	
  up	
  to	
  25	
  years.	
  
	
  
Power	
  granting	
  scheme	
  

There	
  are	
  two	
  alternative	
  procedures	
  for	
  granting	
  a	
  SHP	
  plant:	
  through	
  private	
  or	
  
public	
  initiative.	
  However,	
  in	
  the	
  last	
  years,	
  the	
  private	
  initiatives	
  have	
  few	
  results,	
  due	
  to	
  
the	
  incapacity	
  of	
  response	
  of	
  the	
  National	
  Authorities	
  responsible	
  for	
  these	
  procedures.	
  
In	
  any	
  case,	
  there	
  are	
  three	
  steps	
  that	
  must	
  be	
  taken:	
  first	
  of	
  all,	
  it	
  is	
  required	
  the	
  title	
  for	
  
the	
  private	
  use	
  of	
  water	
  resources	
  in	
  the	
  public	
  domain,	
  in	
  the	
  terms	
  of	
  the	
  Law	
  58/2005	
  
(the	
   Portuguese	
   Water	
   Law)	
   and	
   the	
   Decree-­‐law	
   226-­‐A/2007;	
   then,	
   it	
   is	
   necessary	
   to	
  
obtain	
  power	
  capacity	
  to	
  inject	
  in	
  the	
  electric	
  grid	
  of	
  public	
  service;	
  finally,	
  it	
  is	
  necessary	
  
the	
  identification	
  of	
  reception	
  points	
  on	
  the	
  electric	
  grid	
  for	
  the	
  electricity	
  produced	
  under	
  
special	
  regime	
  in	
  the	
  SHP.	
  

Note	
   that	
   the	
   public	
   tender	
   launched	
   in	
   2010,	
   foresaw	
   an	
   innovation:	
   the	
  
simultaneous	
   attribution	
   of	
   these	
   first	
   three	
   authorisations.	
   Then,	
   as	
   any	
   other	
   power	
  
plants,	
  it	
  is	
  necessary	
  to	
  have	
  several	
  permits/authorisations	
  granted	
  in	
  order	
  to	
  construct	
  
and	
  start	
  operating.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  

Portugal	
   is	
   under	
   a	
   slow	
   stage	
   of	
   development	
   of	
   its	
   SHP	
   sector	
  with	
   only	
   a	
   few	
  
power	
  plants	
  being	
  developed	
  in	
  the	
  last	
  decade.	
  Several	
  barriers	
  were	
  already	
  identified	
  
as	
  majors	
  responsible	
  for	
  this	
  lethargy,	
  namely:	
  
	
  
Licensing	
  Procedure	
  

The	
   licensing	
  procedure	
  of	
  a	
  SHP	
  plant	
   takes	
   in	
  average	
  3	
   to	
  11	
  years	
   (there	
  are	
  
inclusively	
  cases	
  of	
  SHP	
  that	
  took	
  two	
  decades	
  to	
  be	
  licensed),	
  being	
  quite	
  costly	
  and	
  with	
  
an	
   unpredictable	
   outcome.	
   The	
   main	
   reason	
   for	
   this	
   is	
   the	
   dependency	
   from	
   entities	
  
tutored	
  by	
  different	
  Ministries	
  which	
  are	
  not	
  properly	
   coordinated,	
   implying	
  a	
   slow	
  and	
  
bureaucratic	
  process.	
  

No	
   significant	
   room	
   has	
   been	
   given	
   for	
   private	
   initiatives	
   concerning	
   the	
  
development	
   of	
   new	
   SHP	
   plants	
   in	
   the	
   last	
   decade,	
   generating	
   a	
   vast	
   list	
   of	
   request	
   by	
  
promoters.	
  The	
  Portuguese	
  Government	
  has	
  launched	
  a	
  public	
  tender	
  in	
  2010,	
  ignoring	
  all	
  
the	
  requests	
  already	
  presented,	
  with	
  the	
  positive	
  aim	
  of	
  implementing	
  simplified	
  licensing	
  
procedures	
  to	
  ensure	
  the	
  coordination	
  and	
  facilitation	
  of	
  obtaining	
  the	
  permits	
  necessary	
  
to	
   implement	
  SHP.	
  Nevertheless,	
   the	
   tender	
  was	
  subverted	
  by	
   its	
   incorrect	
   structure:	
   the	
  
allocation	
  of	
  capacity	
  had	
  as	
  single	
  criterion	
  the	
  payment	
  of	
  a	
  financial	
  counterpart	
  to	
  the	
  
State.	
  
	
  
Environmental,	
  Technical	
  and	
  Financial	
  Constraints	
  

The	
   obligation	
   to	
   comply	
   with	
   more	
   stringent	
   environmental	
   requirements,	
  
particularly	
   resulting	
   from	
   the	
   implementation	
   of	
   the	
  Water	
   Framework	
   Directive,	
   (for	
  
example,	
   the	
   imposition	
   of	
   more	
   demanding	
   environmental	
   flows	
   and	
   significant	
  
compensatory	
  measures,	
  which	
  often	
  go	
  beyond	
  the	
  dimension	
  of	
  the	
  investments	
  and	
  the	
  
scope	
  of	
  activity	
  of	
  the	
  promoters)	
  leads	
  to	
  a	
  limitation	
  of	
  the	
  technical	
  characteristics	
  and	
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potentially	
  to	
  a	
  reduction	
  in	
  the	
  profitability	
  of	
  SHP	
  plants.	
  Also,	
  it	
  is	
  important	
  to	
  promote	
  
a	
   better	
   coordination	
   between	
   the	
   water	
   resources	
   management	
   instruments	
   and	
   the	
  
energy	
  sector	
  planning,	
  in	
  order	
  to	
  optimize	
  the	
  existing	
  resources.	
  
There	
  is	
  also	
  a	
  major	
  concern	
  with	
  the	
  current	
  panorama	
  of	
  the	
  financial	
  market	
  that	
  is	
  
preventing	
  any	
  project	
  to	
  be	
  funded.	
  
	
  
Support	
  Mechanisms	
  

In	
   2005,	
   the	
   Decree-­‐Law	
   33-­‐A/2005,	
   introduced	
   amendments	
   to	
   the	
   existing	
   FIT	
  
previously	
   established	
   by	
   Decree-­‐Law	
   339-­‐C/2001,	
   lowering	
   significantly	
   its	
   average	
  
value,	
  leading	
  to	
  a	
  much	
  scarcer	
  development	
  of	
  new	
  SHP	
  plants;	
  it	
  is	
  estimated	
  that	
  only	
  
around	
  eight	
  SHP	
  plants	
  were	
  developed	
  after	
  this	
  revision.	
  Taking	
  this	
  into	
  account,	
  it	
  is	
  
possible	
  to	
  infer	
  that	
  nowadays	
  there	
  is	
  a	
  mismatch	
  of	
  the	
  current	
  tariff	
  that	
  barely	
  covers	
  
the	
  costs.	
  
In	
   the	
   2010	
   tender	
   for	
   the	
   development	
   of	
   SHP,	
   a	
   new	
   FIT	
  was	
   specifically	
   established,	
  
higher	
  than	
  the	
  current	
  in	
  place	
  -­‐	
  95	
  €/MWh,	
  during	
  25	
  years.	
  However	
  the	
  increase	
  in	
  the	
  
tariff	
   did	
   not	
   mean	
   higher	
   profitabilities	
   for	
   the	
   projects:	
   the	
   payment	
   of	
   a	
   financial	
  
compensation	
   to	
   the	
  State	
   (in	
  average,	
  332	
  €/kW),	
   that	
  was	
  used	
   to	
  cover	
  costs	
  outside	
  
the	
  electricity	
  sector,	
  induced	
  higher	
  initial	
  costs	
  for	
  the	
  promoters.	
  
	
  	
   In	
  terms	
  of	
  recent	
  developments	
  in	
  the	
  view	
  of	
  the	
  2020	
  targets,	
  Portugal	
  assumed	
  
in	
   its	
   National	
   Renewable	
   Energy	
   Action	
   Plan	
   (NREAP)	
   a	
   contribution	
   of	
   1.511	
   GWh	
   of	
  
SHP	
   in	
   2020,	
   corresponding	
   to	
   a	
   total	
   installed	
   capacity	
   of	
   750	
   MW	
   –	
   an	
   increase	
   of	
  
around	
  300	
  MW.	
  For	
  this	
  purpose,	
  the	
  NREAP	
  foresaw	
  the	
  definition	
  of	
  a	
  specific	
  plan	
  for	
  
SHP,	
   to	
   exploit	
   the	
   existing	
   potential.	
   However,	
   no	
   plan	
   is	
   already	
   in	
   place	
   and	
   the	
  
identified	
  barriers	
  are	
  still	
  in	
  place.	
  

Furthermore,	
   in	
   the	
   Memorandum	
   of	
   Understanding	
   for	
   the	
   bailout	
   of	
   the	
  
Portuguese	
   Economy,	
   signed	
   in	
  May	
   2011,	
   it	
   is	
   stated	
   that	
   the	
   possibility	
   of	
   agreeing	
   a	
  
renegotiation	
   of	
   the	
   existing	
   contract	
   of	
   the	
   renewable	
   energy	
   sources	
   producing	
  under	
  
special	
   regime,	
   should	
  be	
   evaluated	
  with	
   the	
   view	
  of	
   reducing	
   the	
   subsidized	
   tariff.	
   This	
  
possibility	
  brought	
  speculation	
  and	
  instability,	
  in	
  addition	
  to	
  the	
  existing	
  negative	
  impacts	
  
of	
  the	
  economic	
  crisis.	
  There	
  is	
  still	
  no	
  outcome	
  of	
  these	
  negotiations,	
  although	
  SHP	
  sector	
  
is	
  not	
  predicted	
  to	
  be	
  affected	
  by	
  them.	
  

In	
  2012,	
  the	
  Decree-­‐Law	
  25/2012	
  was	
  published	
  stopping	
  the	
  award	
  of	
  connections	
  
to	
   the	
   grid	
   for	
   all	
   projects	
   for	
   power	
   plants	
   under	
   Special	
   Regime.	
   A	
   month	
   later,	
   the	
  
Dispatch	
  3316/2012	
  came	
  applying	
  the	
  referred	
  Decree-­‐Law	
  specifically	
  to	
  the	
  SHP	
  sector,	
  
not	
  only	
  “freezing”	
  it	
  but	
  also	
  invalidating	
  all	
  private	
  initiatives	
  pending	
  on	
  the	
  authorities	
  
responsible	
  for	
  the	
  licensing	
  of	
  these	
  power	
  plants.	
  Also,	
  from	
  the	
  approximately	
  700	
  MW	
  
potential	
   to	
   be	
   installed	
   and	
   the	
   250	
   MW	
   foreseen	
   in	
   the	
   referred	
   Cabinet	
   Resolution	
  
72/2010	
   and	
  Decree-­‐Law	
   126/2010,	
   until	
   now	
   only	
   150	
  MW	
  were	
  made	
   available,	
   and	
  
only	
  a	
  few	
  projects	
  took-­‐off,	
  being	
  presently	
  under	
  environmental	
  impact	
  studies.	
  There	
  is,	
  
in	
  this	
  sense,	
  a	
  huge	
  uncertainty	
  regarding	
  the	
  possibilities	
  of	
  developing	
  new	
  SHP	
  plants	
  
in	
   Portugal,	
   although	
   in	
   what	
   concerns	
   public	
   support	
   for	
   SHP	
   development	
   and	
   social	
  
acceptance	
  for	
  SHP	
  development	
  it	
  is	
  not	
  noticed	
  major	
  opposition.	
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5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  
	
  
Licensing	
  Procedure	
  

§ Licensing	
   procedure	
   suitable	
   for	
   SHP	
   projects	
   –	
   better	
   coordination	
   between	
   the	
  
national	
   authorities	
   responsible	
   for	
   this	
   process,	
   with	
   simplified	
   administrative	
  
procedures.	
  

§ Analysis	
   of	
   the	
  already	
  delivered	
   requests	
   for	
   licensing,	
   instead	
  of	
   launching	
  new	
  
tenders	
  -­‐	
  taking	
  advantage	
  of	
  the	
  studies	
  already	
  produced	
  on	
  several	
  locations.	
  

§ Establishment	
  of	
   solid	
   criteria	
   to	
   concede	
   licences	
   to	
  develop	
  SHP	
  –	
   example,	
   the	
  
quality	
  of	
  the	
  projects	
  and	
  the	
  experience	
  of	
  the	
  promoter.	
  

§ Establishment	
  of	
  the	
  “one-­‐stop	
  shop”,	
  including	
  the	
  figure	
  of	
  project	
  manager.	
  
	
  

Environmental,	
  Technical	
  and	
  Financial	
  Constraints	
  
§ Analysis	
   and	
   discussion	
   of	
   the	
   imposition	
   of	
   minimum	
   ecological	
   flows	
   and	
  

compensatory	
   measures	
   for	
   the	
   implementation	
   of	
   SHP	
   -­‐	
   involving	
   a	
   joint	
   force	
  
between	
  the	
  national	
  authorities	
  and	
  the	
  promoter.	
  

§ Introduction	
   in	
   the	
   composition	
   of	
   the	
   commissions	
   for	
   environmental	
   impact	
  
assessment	
  of	
  a	
  delegate	
  from	
  the	
  promoter	
  (as	
  an	
  observer,	
  with	
  no	
  voting	
  rights).	
  

§ Regulatory	
  stability	
  and	
  Governmental	
  support	
  to	
  help	
  on	
  achieving	
  financing	
  for	
  
developing	
   new	
   projects	
   –	
   urgency	
   in	
   solving	
   the	
   current	
   constraints	
   of	
   the	
  
financial	
  market.	
  
	
  

Support	
  Mechanisms	
  
§ Adequacy	
   of	
   the	
   FIT	
   and	
   the	
   concession	
   period	
   to	
   the	
   specificities	
   of	
   the	
   country	
  

(Portugal	
  has	
  a	
  large	
  intra-­‐annual	
  variability	
  in	
  water	
  run-­‐off).	
  
§ Introduction	
  of	
  a	
  specific	
  tariff	
  for	
  pump	
  storage	
  on	
  SHP	
  plants	
  in	
  Portugal.	
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ROMANIA	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   325	
   354	
   387	
   730	
  

Generation	
  (GWh)	
   608	
   599	
   719	
   1,360	
  

Number	
  of	
  power	
  plants	
   223	
   236	
   274	
   550	
  

Potential	
  	
  (GWh)*	
   1,491	
   1,500	
   1,380	
   739	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   n/a	
  

Employment	
   n/a	
  

Civil	
  works	
  (estimation)	
   n/a	
  

Average	
  investment	
  cost	
  (€/MW)	
   3,000,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   1.5	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   65	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.03	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

The	
  average	
  duration	
  of	
  authorisation	
  procedure	
  could	
  be	
  considered	
  to	
  be	
  2	
  years.	
  
This	
  is	
  the	
  viability	
  of	
  the	
  water	
  uses	
  permit	
  which	
  could	
  have	
  a	
  prolongation	
  for	
  another	
  
two	
  years	
  period	
  if	
  not	
  all	
  the	
  permits	
  are	
  ready..	
  
	
  
Residual	
  flow	
  regulation	
  

The	
  residual	
   flow	
  is	
   imposed	
  by	
  the	
  Ministry	
  of	
  Environment	
  and	
  Forests	
   through	
  
his	
  administration	
  ANAR	
  -­‐	
  The	
  Romanian	
  Waters	
  National	
  Association	
  for	
  each	
  site	
  in	
  the	
  
permit	
  of	
  water	
  use.	
  As	
  a	
  common	
  requirement	
  the	
  reserved	
  flow	
  is	
  imposed	
  to	
  be	
  greater	
  
than	
  10%	
  of	
  the	
  mean	
  flow.	
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Support	
  scheme	
  
The	
   support	
   scheme	
   in	
   Romania	
   is	
   mandatory	
   quotas	
   combined	
   with	
   tradable	
  

green	
  certificates	
  (GC).	
  For	
  the	
  green	
  electricity	
  produced	
  in	
  SHP	
  there	
  three	
  options	
  to	
  be	
  
sold:	
  by	
  bilateral	
  contracts	
  at	
  negotiated	
  prices,	
  On	
  Day	
  Ahead	
  Market	
  or	
  to	
  distribution	
  
companies	
  at	
  a	
  regulated	
  price	
  which	
  is	
  about	
  31	
  €/MWh.	
  

For	
  green	
  certificates	
  there	
  are	
  two	
  options	
  to	
  be	
  sold:	
  by	
  bilateral	
  contracts	
  or	
  on	
  
the	
   centralized	
   GC	
  market	
  with	
   prices	
   in	
   the	
   range	
   27...55	
   €/GC	
   until	
   2014	
   and	
  with	
   a	
  
minimum	
  guaranteed	
  price	
  of	
  27	
  €/GC	
  for	
  the	
  period	
  2015-­‐2030.	
  

The	
  SHP	
  receives	
  GC	
  according	
  to	
  the	
  following	
  scheme:	
  
	
  
§ 3	
  GC/MWh	
  for	
  new	
  SHP	
  for	
  15	
  years	
  
§ 2	
  GC/MWh	
  for	
  refurbished	
  SHP	
  for	
  10	
  years	
  
§ 1/2	
  GC/MWh	
  for	
  old	
  SHP	
  for	
  3	
  years	
  

	
  
Power	
  granting	
  schemes	
  

§ Title	
  to	
  land	
  /	
  1	
  month	
  
§ Certificate	
   of	
   urbanism	
   -­‐	
   including	
   specifications	
   on	
   all	
   contain	
   opinions	
   to	
   be	
  

obtained/	
  1-­‐2	
  month	
  
§ Construction	
  permit	
  in	
  accordance	
  with	
  Law	
  50/1991/	
  1-­‐	
  2	
  month	
  
§ Environmental	
   permit	
   to	
   give	
   their	
   holder	
   the	
   right	
   to	
   build	
   the	
   project	
   and	
   the	
  

right	
   to	
   exploit	
   all	
   or	
   part	
   of	
   an	
   installation	
   in	
   conditions	
   which	
   ensure	
   the	
  
installation	
  meets	
  the	
  requirements	
  of	
  integrated	
  pollution	
  prevention	
  and	
  control	
  
/	
  1-­‐2	
  month	
  

§ In	
  accordance	
  with	
  art.	
  13	
  of	
  the	
  Energy	
  Law,	
  construction	
  of	
  new	
  power	
  capacity	
  
(for	
  example,	
  an	
  electricity	
  generation	
  capacity)	
  as	
  well	
  as	
  upgrading	
  existing	
  ones	
  
is	
  based	
  on	
  a	
  foundation	
  permits.	
  /	
  1-­‐2	
  month	
  

§ Production,	
  transportation,	
  provision	
  of	
  ancillary	
  services,	
  distribution	
  and	
  supply	
  
of	
   electricity,	
   and	
   all	
   management	
   activities	
   for	
   centralized	
   energy	
   market	
   are	
  
under	
  licenses	
  issued	
  by	
  ANRE,	
  based	
  on	
  which	
  natural	
  or	
  legal	
  persons,	
  Romanian	
  
or	
   foreign,	
   are	
   allowed	
   to	
   exploit	
   the	
   commercial	
   power	
   capacity.	
   The	
   term	
   for	
  
which	
   they	
   are	
   granted	
   licenses	
   for	
   commercial	
   operation	
   of	
   energy	
   production	
  
capacity	
  is	
  25	
  years/	
  30	
  days	
  

§ Approval	
  of	
  water	
  management,	
  which	
  allows	
  starting	
  a	
  new	
  project	
  construction	
  
or	
   equipment	
   /	
   facilities	
   related	
   to	
   water,	
   including	
   construction	
   of	
   new	
  
hydroelectric	
  plants	
  /	
  1-­‐2	
  month	
  

§ Contract	
   of	
   sale	
   with	
   the	
   company	
   dealing	
   with	
   distribution	
   and	
   supply	
   of	
  
electricity	
  /	
  15-­‐30	
  days	
  

§ Priority	
  production	
  qualification	
  for	
  electricity	
  production	
  capacity	
  /	
  15-­‐30	
  days	
  
§ Subscriptions	
  OPEE	
  (SC	
  OPCOM	
  SA)	
  -­‐	
  to	
  sell	
  E-­‐RES	
  in	
  the	
  market	
  for	
  the	
  next	
  day	
  

(DAM)	
  /	
  15-­‐30	
  days	
  
§ Subscriptions	
  TSO	
   (Transelectrica	
   SA)	
   -­‐	
   to	
   obtain	
   green	
   certificates	
   (VC)	
   /	
   15-­‐30	
  

days	
  
§ Subscriptions	
  OPCV	
  (SC	
  OPCOM	
  SA)	
  -­‐	
  to	
  participate	
  in	
  the	
  centralized	
  market	
  CV	
  /	
  

1-­‐2	
  month	
  
	
  
	
  
	
  
	
  
	
  



91 

4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
§ There	
   were	
   no	
   discussions	
   regarding	
   the	
   change	
   of	
   support	
   scheme	
   (mandatory	
  

quotas	
   combined	
   with	
   tradable	
   green	
   certificates).	
   Since	
   the	
   beginning	
   of	
   year	
  
2011	
  there	
  were	
  only	
  changes	
  in	
  the	
  number	
  of	
  GC	
  for	
  1	
  MWh	
  of	
  produced	
  energy	
  
(see	
  point	
  3).	
  

§ The	
   RES	
   Directive	
   push	
   forward	
   the	
   SHP	
   development.	
   The	
   WFD	
   impose	
   the	
  
environmental	
  flow	
  -­‐	
  which	
  could	
  be	
  seen	
  as	
  a	
  loss	
  in	
  energy	
  produced,	
  define	
  water	
  
body	
   statuses	
  and	
  protected	
  areas,	
  which	
  completely	
  block	
   the	
  SHP	
  development.	
  
The	
  harmonization	
  of	
   the	
   two	
  Directives	
   remains	
  one	
  of	
  most	
   important	
  goals	
  of	
  
our	
  government.	
  

§ For	
   new	
   projects,	
   the	
   developer	
   must	
   have	
   an	
   EIA	
   in	
   order	
   to	
   obtain	
   the	
  
environmental	
  permit	
  where	
  are	
   stipulated	
  all	
   the	
  demands	
   to	
  be	
   fulfilled	
  by	
   the	
  
SHP	
  developer	
  in	
  order	
  that	
  the	
  plant	
  respects	
  the	
  environment.	
  

§ There	
  were	
   important	
  developments	
  after	
   the	
  put	
   into	
   force	
  of	
   the	
  RES	
  Directive	
  
and	
   the	
  prospect	
   is	
   that	
   in	
  2020	
   the	
  number	
  of	
   SHP	
  will	
   double.	
  The	
  prevision	
   is	
  
that	
  Romania	
  will	
  fulfil	
  the	
  target.	
  

§ Unfortunately	
   media	
   is	
   presenting	
   SHPs	
   as	
   having	
   a	
   negative	
   impact	
   on	
   the	
  
environment	
   and	
   as	
   people	
   are	
   very	
   sensitive	
   on	
   media	
   the	
   public	
   support	
   and	
  
social	
  acceptance	
  for	
  SHP	
  development	
  is	
  very	
  low.	
  

	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ Cooperation	
   among	
   the	
   Ministry	
   of	
   Environment	
   and	
   Ministry	
   of	
   Economy,	
  
Commerce	
   and	
   Business	
   Environment,	
   respectively	
   Romanian	
   Water	
   National	
  
Administration	
  and	
  Hidroelectrica,	
  when	
   issuing	
  new	
   laws,	
  Decisions,	
   regulations	
  
and	
  for	
  the	
  re-­‐evaluation	
  of	
  the	
  SHP	
  potential	
  for	
  all	
  rivers.	
  

§ For	
   every	
   new	
   law	
   or	
   GD	
   very	
   clear	
   regulations	
   of	
   application	
   and	
   immediately	
  
after	
  the	
  law	
  or	
  GD	
  is	
  issued.	
  

§ Creation	
  of	
  a	
  "One	
  stop	
  shop"	
  for	
  SHP	
  investors.	
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SLOVAKIA	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   67	
   70	
   80	
   140	
  

Generation	
  (GWh)	
   250	
   267	
   303	
   443	
  

Number	
  of	
  power	
  plants	
   201	
   203	
   279	
   380	
  

Potential	
  	
  (GWh)*	
   397	
   380	
   344	
   204	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  

Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   135	
  

Employment	
   n/a	
  

Civil	
  works	
  (estimation)	
   n/a	
  

Average	
  investment	
  cost	
  (€/MW)	
   5,500,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   n/a	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   n/a	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   n/a	
  
	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  
Not	
  available	
  information.	
  
	
  
Residual	
  flow	
  regulation	
  
Usually	
  the	
  Q355	
  value	
  is	
  applied.	
  However,	
  in	
  the	
  last	
  sections	
  of	
  the	
  watercourses	
  it	
  may	
  
be	
  as	
  low	
  as	
  1/2	
  Qmin	
  month	
  or	
  even	
  1/2	
  Q364.	
  	
  
	
  
	
  
Support	
  scheme	
  

The	
   hydropower	
   plant	
   owners	
   enjoy	
   additional	
   payment	
   for	
   supplied	
   electricity	
  
within	
  the	
  period	
  of	
  15	
  years	
  from	
  putting	
  the	
  facility	
  into	
  operation	
  or	
  from	
  the	
  year	
  of	
  
reconstruction	
  or	
  upgrade	
  of	
  a	
  technological	
  part	
  of	
  the	
  facility.	
  The	
  energy	
  price	
  resulting	
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from	
  additional	
  payment	
  is	
  calculated	
  as	
  a	
  percentage	
  of	
  the	
  base	
  price	
  announced	
  by	
  the	
  
Regulatory	
  Office	
  of	
  Network	
  Industries	
  (URSO).	
  The	
  typical	
  value	
  of	
  the	
  base	
  price	
  is	
  6	
  to	
  
11	
  c€/kWh	
  depending	
  on	
  plant	
  capacity.	
  URSO	
  establishes	
  the	
  price	
  individually	
  for	
  each	
  
facility	
   basing	
   on	
   the	
   submitted	
   proposal	
   and	
   taking	
   into	
   account	
   various	
   factors,	
  
including	
  time	
  having	
  passed	
  since	
  (re)	
  commissioning	
  and	
  investment	
  assistance	
  having	
  
been	
   granted.	
   The	
   pricing	
   decisions	
   are	
   published	
   at	
   the	
   URSO	
   website.	
   The	
   support	
   is	
  
granted	
  in	
  full	
  value	
  in	
  case	
  of	
  power	
  plants	
  with	
  capacity	
  up	
  to	
  10	
  MW.	
  In	
  case	
  of	
  power	
  
plants	
  with	
  higher	
  capacities	
  the	
  additional	
  payment	
  is	
  granted	
  for	
  electricity	
  production	
  
from	
   the	
   10	
   MW.	
   The	
   maximum	
   amount	
   of	
   energy	
   eligible	
   for	
   additional	
   payment	
   is	
  
established	
   in	
   the	
   above	
  mentioned	
   pricing	
   decision.	
   Electricity	
   producer	
   entitled	
   to	
   the	
  
support	
  is	
  obliged	
  to:	
  
	
  

a. Submit	
   to	
   the	
   regional	
   distribution	
   system	
   operator	
   a	
   certificate	
   of	
   origin	
   of	
  
electricity	
  produced;	
  

b. Notify	
   the	
   local	
   system	
   operator	
   of	
   the	
   expected	
   supply	
   characteristics	
   the	
   total	
  
installed	
  capacity	
  of	
  the	
  facility	
  exceeds	
  1	
  MW.	
  

c. Notify	
   the	
   URSO	
   and	
   the	
   regional	
   distribution	
   system	
   operator	
   of	
   claiming	
   the	
  
support	
  as	
  well	
  as	
  of	
   the	
  expected	
  amount	
  of	
   supplied	
  electricity	
   in	
   the	
   following	
  
year.	
  
	
  

Till	
   the	
  end	
  of	
  2008	
   investment	
  support	
  was	
  available	
   from	
  the	
  Operational	
  Programme	
  
"Competitiveness	
  and	
  Economic	
  Growth".	
  No	
  information	
  of	
  support	
  having	
  been	
  granted	
  
since	
  then	
  could	
  be	
  found	
  at	
  the	
  relevant	
  websites.	
  	
  
	
  
Power	
  granting	
  schemes	
  
	
  
Plant	
  erection	
  

The	
  permit	
  for	
  erection	
  is	
   issued	
  by	
  the	
  water	
  management	
  authority.	
  Essentially,	
  
there	
  are	
  two	
  kinds	
  of	
  planning	
  documents	
  needed:	
  

	
  
§ Documents	
  required	
  for	
  the	
  spatial	
  planning	
  decision	
  
§ Design	
  documentation	
  required	
  for	
  the	
  erection	
  permit	
  

	
  	
  
The	
   spatial	
   planning	
   decision	
   is	
   issued	
   by	
   the	
   local	
   administration.	
   SHP	
   projects	
   with	
  
capacity	
   over	
   5	
   MW,	
   dams	
   with	
   levelling	
   height	
   of	
   over	
   3	
   m	
   as	
   well	
   as	
   reservoirs	
   of	
  
sufficiently	
  high	
  volume	
  capacity	
  or	
  free	
  surface	
  area	
  may	
  be	
  subject	
  of	
  EIA	
  or	
  ascertaining	
  
procedure.	
   In	
   case	
   of	
   erecting	
   of	
   an	
   SHP	
   without	
   changes	
   in	
   the	
   civil	
   engineering	
  
structures	
  a	
  water	
  authority	
  consent	
  is	
  sufficient.	
  In	
  case	
  of	
  installed	
  capacity	
  exceeding	
  1	
  
MW	
   a	
   declaration	
   of	
   project	
   compatibility	
   with	
   the	
   long	
   term	
   energy	
   policy	
   concept	
   is	
  
required.	
  
	
  
Connection	
  to	
  the	
  grid	
  

The	
  grid	
  operator	
  is	
  obliged	
  to	
  connect	
  an	
  SHP	
  to	
  the	
  grid	
  on	
  a	
  priority	
  conditions	
  
basing	
   on	
   the	
   plant	
   owner	
   application.	
   The	
   plant	
   owner	
   pays	
   ~	
   40%	
   costs	
   of	
   the	
  
connection.	
  
	
  
Plant	
  operation	
  
	
   The	
  Slovak	
  Energy	
  Law	
  considers	
  electricity	
  production	
  an	
  economic	
  activity	
  in	
  the	
  
electrical	
  power	
  industry	
  only	
  in	
  case	
  the	
  electricity	
  is	
  supplied	
  to	
  the	
  national	
  grid.	
  In	
  case	
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of	
   installed	
  capacity	
  below	
  1	
  MW	
  no	
  permit	
   for	
  such	
  an	
  activity	
   is	
  required.	
  However,	
   in	
  
the	
  latter	
  case	
  the	
  plant	
  operator	
  is	
  required	
  to	
  declare	
  commencing	
  his	
  activity	
  within	
  a	
  
30	
   days	
   period.	
   The	
  URSO	
   confirms	
   fulfilment	
   of	
   this	
   duty	
  with	
   a	
   document	
   valid	
   as	
   an	
  
operation	
   permit.	
   The	
   Slovak	
   law	
   specifies	
   the	
   technical	
   qualification	
   certificates	
   and	
  
other	
  documents	
  required	
  when	
  applying	
  for	
  an	
  operation	
  permit.	
  Official	
  commissioning	
  
is	
  needed	
  in	
  order	
  to	
  put	
  the	
  plant	
  into	
  operation.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
   The	
  SHP	
  sector	
  in	
  this	
  country	
  is	
  relatively	
  weak	
  as	
  compared	
  with	
  that	
  of	
  the	
  large	
  
hydro	
  -­‐	
  dominated	
  by	
  the	
  Slovenske	
  Elektrarne,	
  the	
  main	
  electricity	
  supplier,	
  controlled	
  by	
  
the	
  ENEL	
  Group.	
  There	
   is	
  also	
  no	
   representation	
  of	
   the	
  SHP	
   sector	
   in	
  Slovakia	
  although	
  
some	
   efforts	
   to	
   establish	
   a	
   national	
   association	
   have	
   been	
   reported	
   by	
   the	
   Hydropower	
  
Association	
  of	
  the	
  Czech	
  Republic.	
  So	
  far,	
  there	
  has	
  been	
  also	
  no	
  sufficient	
  support	
  from	
  the	
  
state	
  as	
  a	
  major	
  effort	
   (50%	
  of	
  RES	
  support)	
  was	
  directed	
  on	
  solar	
  power	
  plants,	
  which	
  
has	
  resulted	
  in	
  an	
  unprecedented	
  boom	
  of	
  this	
  technology	
  (480	
  MW	
  in	
  photovoltaic	
  plants)	
  
and	
  a	
  noticeable	
  rise	
  of	
  the	
  electricity	
  prices.	
  This	
  widely	
  criticised	
  policy	
  has	
  been	
  already	
  
abandoned	
  by	
  the	
  new	
  government	
  and	
  better	
  times	
  for	
  small	
  hydro	
  are	
  quite	
  realistic.	
  
	
   The	
   strategy	
   for	
   higher	
   use	
   of	
   renewable	
   energy	
   sources	
   in	
   the	
   Slovak	
   Republic,	
  
Ministry	
   of	
   Economy	
   of	
   the	
   Slovak	
   Republic,	
   April	
   4th,	
   2007.	
   The	
   strategy	
   of	
   energy	
  
security	
   of	
   the	
   Slovak	
   Republic	
   (Resolution	
   No.	
   732/2008	
   of	
   the	
   Government	
   of	
   Slovak	
  
Republic).	
  Act	
  of	
  19	
  June	
  2009	
  on	
  the	
  Promotion	
  of	
  Renewable	
  Energy	
  Sources	
  and	
  High-­‐
efficiency	
  Cogeneration	
  and	
  on	
  amendments	
  to	
  certain	
  acts,	
  Coll.	
  Acts	
  of	
  Law,	
  309/2009.	
  
National	
  Action	
  Plan	
  on	
  Renewable	
  Energy	
  Sources	
  (the	
  Slovak	
  Republic),	
  (Resolution	
  No.	
  
677/2010	
  of	
  the	
  Government	
  of	
  Slovak	
  Republic	
  ).	
  The	
  concept	
  of	
  utilising	
  the	
  hydropower	
  
potential	
  of	
   	
  water	
  courses	
  of	
   the	
  Slovak	
  Republic	
  till	
  2030.	
  (Resolution	
  No.	
  178/2011	
  of	
  
the	
   Government	
   of	
   Slovak	
   Republic).	
   The	
   significance	
   of	
   the	
   last	
   document	
   is	
   to	
   be	
  
emphasised	
  as	
   it	
   represents	
   a	
  detailed	
   inventory	
   of	
   all	
   existing	
  and	
  planned	
  plants	
  with	
  
their	
  main	
  parameters	
  and	
  assessment	
  of	
  environmental	
  constraints	
  included.	
  
	
   The	
  Slovak	
  Government	
   is	
   strongly	
  committed	
  to	
  reach	
  the	
  2020	
  target	
  using	
  the	
  
hydropower	
   sector	
   as	
   a	
   significant	
   component	
   of	
   the	
   renewable	
   energy	
   mix.	
   This	
  
commitment	
  can	
  be	
  clearly	
   seen	
   in	
   the	
  hydropower	
  development	
  master	
  plan	
  –	
  a	
  highly	
  
competent	
   and	
   comprehensive	
   document	
   developed	
   by	
   the	
   Research	
   Institute	
   of	
   Water	
  
Management	
  and	
  recently	
  adopted	
  by	
  the	
  Slovak	
  Government	
  (Resolution	
  No.	
  178/2011)	
  
as	
  a	
  national	
  policy	
  strategic	
  act.	
  It	
  can	
  be	
  seen	
  from	
  this	
  and	
  other	
  official	
  documents	
  that	
  
the	
   plans	
   for	
   further	
   large	
   hydro	
   development	
   on	
   Danube	
   and	
   Vah	
   are	
   consequently	
  
supported	
  and	
  small	
  hydro	
  is	
  ever	
  more	
  welcome.	
  In	
  this	
  context	
  it	
  is	
  worthwhile	
  to	
  notice	
  
that	
   the	
   government	
   plans	
   go	
   far	
   beyond	
   the	
   list	
   of	
   projects	
   currently	
   considered	
  
environmentally	
  feasible.	
  	
  
	
   There	
  has	
  been	
  rising	
  opposition	
  against	
  further	
  development	
  of	
  cascades	
  at	
  some	
  
rivers	
  to	
  be	
  observed	
  over	
  past	
  years.	
  However,	
  after	
  recognising	
  high	
  costs	
  of	
  solar	
  plants	
  
and	
  limited	
  wind	
  power	
  potential,	
  Slovakia	
  has	
  not	
  too	
  many	
  alternatives	
  available.	
  
	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

There	
   are	
   clear	
   chances	
   for	
   further	
   development	
   of	
   hydropower	
   in	
   Slovakia.	
  
However,	
   the	
   investment	
   support	
   granted	
   so	
   far	
   to	
   SHPs	
   far	
   can	
   be	
   hardly	
   considered	
  
satisfactory.	
  
Easing	
   environmental	
   procedures	
   and	
   resigning	
   of	
   the	
   water	
   use	
   fee	
   may	
   be	
  
recommended.	
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SLOVENIA	
  
	
  
1.	
  Key	
  Figures	
  
	
  

Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   103	
   111	
   117	
   192	
  

Generation	
  (GWh)	
   383	
   462	
   465	
   758	
  

Number	
  of	
  power	
  plants	
   445	
   456	
   535	
   568	
  

Potential	
  	
  (GWh)*	
   530	
   450	
   447	
   154	
  
*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  

Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   27	
  

Employment	
   2,325	
  

Civil	
  works	
  (estimation)	
   25	
  

Average	
  investment	
  cost	
  (€/MW)	
   1,800,000	
  -­‐	
  2,500,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   1.5	
  -­‐	
  5	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   60	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.08	
  -­‐	
  0.15	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

5	
  -­‐	
  10	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

Government’s	
  Decree	
  (No.	
  97/2009,	
  30.11.2009.	
  The	
  Qres	
  is	
  calculated	
  by	
  formula:	
  
	
  
Qres	
  =	
  f	
  *	
  MNQ,	
  where	
  f	
  is	
  the	
  factor,	
  defined	
  by	
  the	
  ecological	
  type	
  of	
  the	
  watercourse:	
  

§ Reversible	
  use	
  or	
  not	
  
§ Length	
  of	
  the	
  stretch	
  from	
  the	
  intake	
  to	
  outlet	
  
§ Amount	
  of	
  water	
  taken	
  
§ Group	
  of	
  ecological	
  type	
  of	
  the	
  watercourses	
  
§ Ratio	
  between	
  the	
  MQ	
  and	
  MNQ	
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MNQ	
  is	
  the	
  annual	
  mean	
  low	
  flow,	
  MQ	
  is	
  the	
  annual	
  mean	
  flow.	
  The	
  values,	
  calculated	
  
by	
   the	
   formula	
  may	
  be	
   changed	
  due	
   to	
   the	
   fishery/anglers	
   regulations	
  or	
  demands.	
  The	
  
Qres	
  must	
  be	
  monitored	
  (assured	
  that	
  it’s	
  not	
  used	
  when	
  natural	
  flow	
  is	
  lower	
  than	
  Qres)	
  
and	
  reported.	
  
Factor	
  “f”	
  varies	
  from	
  0.7	
  –	
  1.9,	
  depending	
  on	
  the	
  above	
  criteria.	
  	
  
	
  
Support	
  scheme	
  

Government’s	
  Decree	
  (No.	
  37/2009,	
  18.5.2009).	
  The	
  scheme	
  is	
  a	
  FIT	
  with	
  premium.	
  
The	
  methodology	
   for	
   price	
   calculation	
   is	
   based	
   on	
   total	
   annual	
   operational	
   production	
  
costs.	
  That	
  includes	
  the	
  investment,	
  operational	
  and	
  maintenance	
  costs.	
  
	
  
Parameters:	
  

§ Depreciation	
  period:	
  15	
  years	
  
§ Discount	
  rate:	
  12%	
  

	
  	
  
The	
  SHPs	
  are	
  divided	
   in	
  3	
   categories	
  given	
   their	
   installed	
   capacity:	
  Pi	
  <	
  50	
  kW,	
  Pi	
  <	
  

1,000	
  kW	
  and	
  Pi	
  <	
  10,000	
  kW.	
  
	
  	
  
The	
  guaranteed	
  purchase	
  prices	
  are	
  (in	
  €/MWh):	
  

§ 105	
  (<	
  50	
  kW)	
  
§ 93	
  (<	
  1,000	
  kW)	
  
§ 82	
  (<	
  10,000	
  kW)	
  

	
  
The	
  premium	
  was	
  in	
  2009	
  determined	
  by	
  the	
  reference	
  market	
  price	
  65	
  €/MWh,	
  as:	
  

§ 55.9	
  (<	
  50	
  kW)	
  
§ 55.9	
  (<	
  1,000	
  kW)	
  
§ 58.5	
  (<	
  10,000	
  kW)	
  

	
  	
  
The	
   premium	
   is	
   already	
   comprised	
   within	
   the	
   guaranteed	
   purchase	
   price.	
   Only	
   the	
  

SHP,	
  ‘younger’	
  than	
  15	
  years	
  are	
  eligible	
  for	
  the	
  support.	
  
	
  
Power	
  granting	
  scheme	
  
First	
  steps	
  in	
  deciding	
  on	
  the	
  construction	
  

a. Planning	
  information	
  (lokacijska	
  informacija)	
  
b. Information	
   on	
   the	
   grid	
   connection	
   possibility	
   (pridobitev	
   mnenja	
   o	
   možnosti	
  

vključitve	
  v	
  omrežje)	
  
c. Analysis	
  of	
  the	
  suitability	
  of	
  the	
  location	
  (analiza	
  primernosti	
  lokacije)	
  
d. Conceptual	
  design,	
  preliminary	
  design	
  and	
  feasibility	
  study	
  (idejna	
  zasnova,	
  idejni	
  

projekt	
  in	
  študija	
  izvedljivosti)	
  
e. Decision	
  to	
  build	
  (odločitev	
  o	
  gradnji)	
  

	
  	
  
Obtaining	
  permits	
  

a. Energy	
  permission;	
  only	
  for	
  SHP	
  >	
  1	
  MW	
  (energetsko	
  dovoljenje	
  za	
  naprave	
  nad	
  1	
  
MW)	
  

b. Specific	
  permissions	
  (specifična	
  dovoljenja)	
  
§ Water	
  concession	
  for	
  the	
  electricity	
  production	
  (koncesija	
  za	
  energetsko	
  izrabo	
  

vodotoka	
   za	
   rabo	
   vode	
   za	
   proizvodnjo	
   električne	
   energije	
   	
   	
   -­‐	
   le	
   za	
  
hidroelektrarno,	
  ki	
  bo	
  priključena	
  na	
  javno	
  elektrodistribucijsko	
  omrežje)	
  



97 

§ Water	
  permit	
  -­‐	
  for	
  HPP	
  which	
  is	
  not	
  directly	
  connected	
  to	
  public	
  electricity	
  grid	
  
(vodno	
   dovoljenje	
   –	
   za	
   hidroelektrarno,	
   ki	
   ne	
   bo	
   neposredno	
   priključena	
   na	
  
javno	
  električno	
  omrežje)	
  

§ Water	
  consent	
  (vodno	
  soglasje)	
  
§ Environmental	
  impact	
  assessment	
  (presoja	
  vplivov	
  na	
  okolje)	
  
§ Environmental	
  consent	
  (okoljevarstveno	
  soglasje)	
  
§ Concession	
  contract	
  (koncesijska	
  pogodba)	
  

c. Obtaining	
  project/design	
  conditions	
  (pridobivanje	
  projektnih	
  pogojev)	
  
d. Consent	
   to	
   connect	
   the	
   HPP	
   to	
   the	
   electricity	
   grid	
   (soglasje	
   za	
   priključitev	
  

proizvodne	
  naprave	
  na	
  elektrodistribucijsko	
  omrežje)	
  
e. Permit	
  for	
  the	
  construction	
  design	
  (projekt	
  za	
  gradbeno	
  dovoljenje)	
  
f. Construction	
  permit	
  (gradbeno	
  dovoljenje)	
  
g. Proof	
  of	
  the	
  land	
  rights	
  (dokazilo	
  o	
  razpolaganju	
  z	
  zemljiščem)	
  

	
  	
  
Construction	
  Process	
  (postopek	
  izgradnje	
  proizvodne	
  naprave)	
  

a. Documents	
  for	
  tendering	
  and	
  selection	
  of	
  contractors	
  (dokumentacija	
  za	
  razpis	
  in	
  
izbira	
  izvajalca)	
  

b. Professional	
  training	
  for	
  the	
  operation	
  of	
  energy	
  facilities	
  (strokovno	
  usposabljanje	
  
za	
  upravljanje	
  energetskih	
  naprav)	
  

c. Grid	
  connection	
  contract	
  (sklenitev	
  pogodbe	
  o	
  priključitvi	
  na	
  omrežje)	
  
d. Implementation	
  design	
  (projekt	
  za	
  izvedbo)	
  
e. Construction	
  of	
  power	
  plant	
  (gradnja	
  elektrarne)	
  
f. Construction	
  of	
  the	
  grid	
  connection	
  (izgradnja	
  priključka)	
  
g. Design	
  of	
  implemented	
  works	
  and	
  Operation	
  instructions	
  (projekt	
  izvedbenih	
  del	
  in	
  

obratovalna	
  navodila)	
  
h. Contract	
   for	
   the	
   electricity	
   purchase	
   and	
   sale	
   (pogodba	
   o	
   nakupu	
   in	
   prodaji	
  

električne	
  energije)	
  
i. Application	
  and	
  review	
  the	
  terms	
   for	
  grid	
  connection	
  (vloga	
   in	
  pregled	
   izpolnitve	
  

pogojev	
  za	
  priključitev)	
  
j. Contract	
   on	
   access	
   to	
   the	
   electricity	
   grid	
   (sklenitev	
   pogodbe	
   o	
   dostopu	
   do	
  

elektroenergetskega	
  omrežja)	
  
k. Technical	
  inspection	
  (tehnični	
  pregled)	
  
l. Operating	
  Permit	
  (uporabno	
  dovoljenje)	
  
m. Connection	
  to	
  the	
  electricity	
  grid	
  (priključitev	
  na	
  elektroenergetskega	
  omrežja)	
  

	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
	
   After	
  2008-­‐2009	
  when	
  the	
  new	
  support	
  scheme	
  was	
  introduced	
  there	
  was	
  no	
  such	
  
discussion.	
  The	
  complete	
  lack	
  of	
  official	
  and	
  reliable	
  data	
  prevents	
  any	
  serious	
  analysis	
  of	
  
the	
  remaining	
  potential.	
  The	
  only	
  reference	
  to	
  the	
  development	
  of	
  the	
  RES	
  sector	
  and	
  thus	
  
to	
  the	
  removal	
  of	
  barriers	
  is	
  written	
  in	
  the	
  RES	
  Action	
  Plan	
  (2010).	
  	
  Up	
  to	
  2012	
  there	
  were	
  
no	
   changes	
   in	
   the	
   support	
   scheme	
   legislation,	
   apart	
   from	
   the	
   annual	
   declaration	
   of	
   the	
  
expected	
   market	
   price	
   for	
   the	
   next	
   year	
   which	
   is	
   a	
   basis	
   for	
   the	
   calculation	
   of	
   the	
  
premiums.	
  

The	
  RES	
  Directive	
  is	
  already	
  fully	
  implemented	
  in	
  Slovenian	
  energy	
  legislation	
  with	
  the	
  
new	
  Energy	
  Act	
  (30.9.1999),	
  its	
  secondary	
  legislation	
  and	
  the	
  RES	
  Action	
  Plan	
  (July	
  2010).	
  
With	
   its	
  binding	
  targets	
  has	
  a	
  positive	
   impact	
  on	
  the	
  RES	
  development.	
  The	
  WFD	
  is	
  only	
  
partially	
  implemented	
  with	
  the	
  regulation	
  on	
  the	
  HMWB	
  still	
  missing.	
  However,	
  in	
  case	
  of	
  
SHP,	
   it	
   is	
   obviously	
   understood	
   as	
   a	
   protective	
   legislation	
   which	
   means	
   that	
   the	
  
authorisation	
   procedures,	
   especially	
   for	
   the	
   concession,	
   are	
   blocked.	
   The	
   lack	
   of	
   the	
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Government’s	
  clear	
  policy	
  and	
  harmonisation	
  efforts	
  to	
  bring	
  the	
  two	
  seemingly	
  opposite	
  
interests	
   closer	
   together	
   is	
   the	
   core	
   cause	
   for	
   years-­‐lasting	
   blockage	
   of	
   the	
   SHP	
  
development.	
  
	
   The	
  Slovenian	
  RES	
  target	
  for	
  2020	
  is	
  25%.	
  There	
  is	
  a	
  general	
  understanding	
  of	
  the	
  
need	
  of	
  RES,	
  and	
  that	
  all	
   the	
  potential	
  needs	
   to	
  be	
  used	
   in	
  order	
   to	
  reach	
  the	
   targets	
  by	
  
domestic	
   energy	
   production.	
   However,	
   at	
   the	
   same	
   time	
   a	
   big	
   coal-­‐fired	
   TPP	
   project	
   is	
  
underway	
  and	
  most	
  probably	
  the	
  new	
  nuclear	
  power	
  plant	
  will	
  be	
  built	
  as	
  well.	
  The	
  large	
  
hydropower	
   projects	
   are	
   developing	
   steadily,	
   with	
   large	
   opposition	
   from	
   the	
   local	
  
environmental	
  NGOs.	
  It	
  is	
  to	
  be	
  expected	
  that	
  all	
  those	
  projects	
  will	
  be	
  developed,	
  although	
  
not	
   within	
   the	
   projected	
   time-­‐plan.	
   	
   The	
   NREAP	
   (July	
   2010)	
   includes	
   the	
   following	
  
information:	
  

	
  
§ The	
  Ministry	
  of	
  the	
  environment	
  and	
  spatial	
  planning	
  will	
  ensure	
  the	
  solving	
  of	
  the	
  

blocked	
  SHP	
  concession	
  applications,	
  
§ The	
  Ministry	
  of	
  the	
  economy	
  will	
  provide	
  the	
  study	
  of	
  the	
  costs	
  and	
  benefits	
  of	
  the	
  

existing	
   SHP	
   that	
   will	
   serve	
   as	
   a	
   basis	
   for	
   the	
   sustainable	
   criteria,	
   considering	
  
environmental,	
  social	
  and	
  economic	
  effects.	
  The	
  Action	
  Plan's	
  estimation	
  of	
  the	
  SHP	
  
contribution	
  shows	
  very	
   low	
  increase	
  of	
   installed	
  capacity	
  and	
  annual	
  generation	
  
from	
  2005	
  to	
  2020	
  -­‐	
  22%	
  and	
  33%	
  respectively.	
  

	
  
**Issues	
  regarding	
  environmental	
  impact	
  and	
  mitigation	
  measures	
  
	
  

The	
  Government	
  Decree	
  of	
  RBMP	
  for	
  Danube	
  and	
  Adriatic	
  see	
  (29.7.2011,	
  Official	
  
Journal	
  61/2011)	
  prohibits	
   the	
  use	
  of	
  water	
   for	
  electricity	
  production	
   if	
   the	
  MNQ	
  at	
   the	
  
intake	
  is	
  less	
  than	
  0,02	
  m3/s	
  and	
  MQ	
  is	
  less	
  than	
  0,8	
  m3/s.	
  At	
  the	
  same	
  time,	
  the	
  catchment	
  
area	
  has	
  to	
  be	
  bigger	
  than	
  10	
  km2.	
  Such	
  restriction	
  is	
  blocking	
  not	
  only	
  the	
  new	
  SHP,	
  but	
  
also	
  the	
  ones	
  under	
  refurbishment	
  –	
  namely,	
  they	
  need	
  to	
  get	
  the	
  new	
  permits	
  in	
  order	
  to	
  
connect	
  to	
  the	
  grid	
  and	
  sell	
  electricity	
  again.	
  
	
   The	
   general	
   atmosphere	
   is	
   quite	
   tense	
   regarding	
   all	
   renewable	
   investments	
   that	
  
are	
  potentially	
  causing	
  any	
  environmental	
  impact.	
  There	
  is	
  a	
  public	
  support	
  towards	
  the	
  
RES	
  and	
  lowering	
  the	
  GHG	
  emissions,	
  but	
  when	
  it	
  comes	
  to	
  the	
  particular	
  projects	
  the	
  local	
  
community	
  stands	
  against	
  it,	
  even	
  by	
  principle	
  and	
  without	
  waiting	
  for	
  and	
  analysing	
  the	
  
studies,	
  assessments	
  etc.	
  Therefore,	
  we	
  could	
  argue	
  that	
  the	
  social	
  acceptance	
  is	
  rather	
  low	
  
which	
   is	
   due	
   to	
   the	
   complicated	
   administrative	
   procedures,	
   lack	
   of	
   knowledge	
   and	
  
comprehensive	
   information,	
   as	
   well	
   as	
   missing	
   responsibilities	
   of	
   the	
   investments	
  
opponents.	
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5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  
A)	
  

§ The	
  authorisation	
  procedure	
  must	
  be	
  simplified,	
  shortened	
  and	
  accelerated.	
  
§ Some	
  of	
  the	
  authorisation	
  procedures	
  could	
  be	
  transferred	
  to	
  the	
  local	
  authorities	
  

(e.g.	
  for	
  micro	
  SHP	
  under	
  100	
  kW).	
  
§ The	
  authorities	
  should	
  do	
  the	
  preliminary	
  work	
  with	
  identifying	
  potential	
  locations	
  

and	
  perform	
  all	
  necessary	
   legal	
  and	
   technical	
  actions	
  with	
   these	
   sites	
   in	
  order	
   to	
  
allow	
  one-­‐stop-­‐shop	
  type	
  of	
  procedure.	
  

§ Standardise	
   the	
   application	
   forms	
   and	
  make	
   possible	
   the	
   electronic	
   applications	
  
and	
  procedure	
  follow-­‐up,	
  also	
  to	
  ensure	
  transparency.	
  

§ Standardise	
  the	
  grid	
  access.	
  
	
  

	
  B)	
  
§ Compare	
   the	
   environmental	
   demands	
   with	
   the	
   positive	
   impacts	
   (energy,	
   socio-­‐

demographic,	
  local,	
  employment,	
  economy,	
  environment...)	
  of	
  SHP.	
  Then	
  set	
  the	
  rule	
  
of	
   using	
   maximum	
   of	
   the	
   available	
   energy	
   potential,	
   limited	
   by	
   the	
   minimum	
  
environmental	
  requirements.	
  

§ No	
   “go-­‐no	
   go”	
   principle	
   should	
   be	
   introduced	
   in	
   the	
   planning	
   approach	
   at	
   the	
  
ministry	
  or	
  government	
  level.	
  

§ Harmonize	
  the	
  implementation	
  of	
  the	
  WFD	
  on	
  the	
  MS	
  level	
  with	
  the	
  RES-­‐Directive	
  
declarations	
  and	
  Action	
  Plans.	
  No	
  blockage	
  due	
  to	
  the	
  missing	
  legislation	
  should	
  be	
  
allowed.	
  

	
  C)	
  
§ Decrease	
   the	
   investment	
   insecurity	
   by	
   stabilizing	
   the	
   prices	
   within	
   the	
   support	
  

system	
  on	
  a	
  long-­‐term,	
  limit	
  the	
  duration	
  of	
  the	
  administrative	
  procedure	
  
§ Employ	
   the	
   financial	
   responsibility	
   for	
   the	
  opponents	
   of	
   the	
   investments	
  who	
  are	
  

opposing	
  them	
  without	
  solid	
  grounds	
  (like	
  in	
  the	
  construction	
  legislation).	
  
§ Increase	
   the	
   banking	
   support	
   and	
   increase	
   the	
   trust	
   among	
   the	
   banks	
   and	
  

investors.	
  
§ Introduce	
  the	
  temporary	
  excuse	
  on	
  taxes	
  and	
  other	
  duties.	
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SPAIN	
  
	
  
1.	
  Key	
  Figures	
  
	
  
Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   1,788	
   1,837	
   1,926	
   2,185	
  

Generation	
  (GWh)	
   4,634	
   2,809	
   4,719	
   6,280	
  

Number	
  of	
  power	
  plants	
   900	
   937	
   1,047	
   1,100	
  

Potential	
  (GWh)*	
   3,215	
   5,040	
   4,757	
   1,569	
  

*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  
Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   384	
  

Employment	
   1,485	
  

Civil	
  works	
  (estimation)	
   371	
  

Average	
  investment	
  cost	
  (€/MW)	
   1,250,000	
  -­‐	
  2,200,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   1.8	
  -­‐	
  4	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50-­‐70	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.075	
  -­‐	
  0.11	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

6	
  -­‐	
  10	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

There	
  is	
  no	
  regulation	
  published	
  concerning	
  the	
  residual	
  flow.	
  A	
  recommendation	
  
could	
  be	
  made	
  in	
  the	
  sense	
  that	
  this	
  flow	
  should	
  be	
  variable	
  during	
  the	
  year,	
  to	
  enable	
  a	
  
better	
   adjustment	
   to	
   the	
   differences	
   on	
   the	
   natural	
   hydrological	
   regime	
   and	
   to	
   the	
  
spawning	
  seasons.	
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Support	
  scheme	
  
There	
  are	
  two	
  different	
  support	
  options	
  (following	
  the	
  current	
  promotion	
  scheme	
  

as	
   established	
   through	
   the	
   Royal	
   Decree	
   661/2007):	
   a)	
   feed-­‐in	
   tariff	
   (FiT),	
   b)	
   market	
  
premium	
  with	
  a	
  cap	
  and	
  a	
  floor,	
  on	
  the	
  sum	
  of	
  market	
  price	
  +	
  premium.	
  
For	
  SHP	
  with	
  P<10	
  MW	
  the	
  FIT	
  for	
  the	
  year	
  2012	
  is	
  8.6565c€/kWh	
  for	
  the	
  first	
  25	
  years	
  of	
  
operation	
  and	
  7.7909	
  c€/kWh	
  thereafter.	
  For	
  the	
  premium	
  option	
   in	
  2012	
  the	
  reference	
  
premium	
  is	
  2.7795	
  c€/kWh	
  for	
  the	
  first	
  25	
  years,	
  and	
  1.4920c€/kWh	
  thereafter.	
  In	
  2012	
  
the	
   cap	
   for	
   the	
   premium	
  –	
   independent	
   from	
   the	
   plants	
   operational	
   lifetime	
   -­‐	
   is	
   9.4557	
  
c€/kWh	
  and	
  the	
  floor	
  is	
  7.2360	
  c€/kWh.	
  
For	
  SHP	
  with	
  10	
  MW	
  <	
  P	
  <	
  50	
  MW	
  (which	
  are	
  still	
  accounted	
  as	
  SHP	
  in	
  national	
  statistics)	
  
the	
  FiT	
  in	
  2012	
  for	
  the	
  first	
  25	
  years	
  is	
  calculated	
  by	
  the	
  formula	
  {6.6+1.2	
  x	
  [(50-­‐P)/40]}	
  x	
  
1.125	
  c€/kWh,	
  where	
  P	
  is	
  the	
  installed	
  capacity.	
  For	
  the	
  following	
  years	
  the	
  tariff	
  is	
  given	
  
by	
   {5.94+1.080	
   x	
   [(50-­‐P)/40]}	
   x	
   1.125	
   c€/kWh.	
   For	
   the	
   premium	
   option	
   in	
   2012	
   the	
  
reference	
  premium	
  is	
  2.2255	
  c€/kWh	
  for	
  the	
  first	
  25	
  years,	
  and	
  1.4920c€/kWh	
  thereafter.	
  
The	
  cap	
  in	
  2012	
  for	
  these	
  kind	
  of	
  power	
  plants	
  –	
  independent	
  from	
  the	
  plants	
  operational	
  
lifetime	
  -­‐	
  is	
  8.8785	
  c€/kWh	
  and	
  the	
  floor	
  is	
  6.7921	
  c€/kWh.	
  
For	
  all	
   existing	
  and	
  newly	
   installed	
  SHP,	
   the	
   tariffs,	
   premiums	
  and	
   further	
   complements	
  
are	
   actualized	
   annually	
   following	
   the	
   inflation	
   index	
   IPC	
   minus	
   0.25%	
   until	
   2012	
  
(inclusive)	
  respectively	
  -­‐0.50%	
  from	
  2013	
  onwards.	
  
On	
  the	
  27th	
  of	
   January	
  2012,	
   the	
  Spanish	
  Council	
  of	
  Ministers	
  approved	
  a	
  Royal	
  Decree-­‐
Law	
  “temporarily”	
  suspending	
  the	
  FiT	
  pre-­‐allocation	
  procedures	
  and	
  removing	
  economic	
  
incentives	
   for	
   new	
   power	
   generation	
   capacity	
   involving	
   cogeneration	
   and	
   renewable	
  
energy	
  sources	
  (RES-­‐E).	
  
	
  
Power	
  granting	
  schemes	
  

New	
  RES-­‐E	
  power	
  plants	
  must	
  first	
  inscribe	
  their	
  projects	
  within	
  the	
  pre-­‐allocation	
  
register	
   (PAR)	
   and	
   to	
   do	
   so	
   it	
   is	
   necessary	
   to	
   have	
   (i)	
   permits	
   for	
   grid	
   access	
   and	
  
connection	
  for	
  the	
  total	
  capacity	
  to	
  be	
  installed,	
  (ii)	
  the	
  administrative	
  authorization	
  for	
  
the	
   RES-­‐E	
   plant	
   (not	
   necessary	
   for	
   power	
   plants	
   up	
   to	
   100	
   kW	
   of	
   capacity),	
   (iii)	
   the	
  
building	
   license	
   to	
   be	
   issued	
   by	
   the	
   corresponding	
   local	
   administration,	
   (iv)	
   a	
   purchase	
  
agreement	
   between	
   the	
   developer	
   of	
   the	
   facility	
   and	
   the	
   manufacturer	
   or	
   supplier	
   of	
  
equipment	
   for	
   an	
   amount	
   equivalent	
   to	
   at	
   least	
   50%	
   of	
   the	
   equipment	
   costs	
   and	
   (v)	
   a	
  
proof	
  of	
  disposing	
  of	
  own	
  economic	
  resources	
  or	
   sufficient	
   funding	
   to	
  undertake	
  at	
   least	
  
50%	
  of	
  the	
  investment	
  of	
  the	
  facility,	
  including	
  the	
  evacuation	
  line	
  and	
  connection	
  to	
  the	
  
transmission	
  or	
  distribution	
  grid.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  

In	
  1981,	
  a	
   first	
  Royal	
  Decree	
  was	
  approved	
  establishing	
   fixed	
   tariffs	
   for	
   SHP	
  and	
  
thereby	
   paving	
   the	
   way	
   for	
   the	
   Special	
   regime	
   for	
   electricity	
   production	
   based	
   on	
  
renewable	
  energies,	
  introduced	
  in	
  the	
  mid-­‐1990s	
  in	
  Spain.	
  Besides,	
  the	
  development	
  of	
  SHP	
  
laid	
  the	
  ground	
  for	
  the	
  involvement	
  of	
  the	
  banking	
  sector	
  regarding	
  financing	
  renewables	
  
in	
  Spain.	
  

The	
  installed	
  capacity	
  on	
  SHP	
  by	
  the	
  end	
  of	
  2010	
  reached	
  1,926	
  MW.	
  However,	
  its	
  
average	
  growth	
  over	
  the	
  last	
  10	
  years	
  barely	
  reached	
  2.1%	
  annually,	
  which	
  translates	
  into	
  
a	
  capacity	
  increase	
  of	
  36	
  MW	
  per	
  year,	
  in	
  average,	
  due	
  to	
  a	
  series	
  of	
  barriers	
  that	
  has	
  been	
  
virtually	
   paralyzed	
   the	
   sector.	
   Thus	
   it	
   is	
   not	
   surprising	
   that	
   the	
   goal	
   of	
   the	
   previous	
  
Renewable	
  Energies	
  Plan	
  (PER)	
  2005-­‐2010	
  for	
  SHP	
  plants	
  under	
  10	
  MW	
  of	
  2,199	
  MW	
  of	
  
total	
  installed	
  capacity	
  in	
  2010	
  has	
  clearly	
  failed.	
  



102 

In	
  Spain	
   it	
   is	
   required	
  six	
  years	
   in	
  average	
   to	
  obtain	
   the	
  permits	
   for	
  construction	
  
and	
  operation,	
  and	
  there	
  are	
  numerous	
  requests	
  for	
  hydropower	
  concessions	
  pending	
  for	
  
longer	
   time,	
   even	
   reaching	
   20	
   years,	
   resulting	
   mainly	
   from	
   the	
   lack	
   of	
   coordination	
  
between	
   the	
   different	
   authorities	
   responsible	
   for	
   the	
   permit	
   procedures.	
   Furthermore,	
  
there	
  are	
  an	
  increasing	
  number	
  of	
  administrative	
  and	
  economic	
  barriers	
  for	
  SHP	
  through	
  
new	
  preconditions	
  for	
  participating	
  in	
  the	
  electricity	
  market,	
  such	
  as	
  the	
  management	
  of	
  
deviations,	
   rules	
   regarding	
   the	
   ride	
   through	
  of	
   voltage	
  dips	
   and	
  new	
   flow	
  measurement	
  
systems.	
  Also,	
   there	
   is	
  an	
   increase	
  of	
   existing	
   taxes,	
   as	
  building	
  permits	
   to	
   introduce	
   the	
  
electromechanical	
  elements	
  of	
  the	
  SHP,	
  as	
  well	
  as	
  new	
  taxes	
  and	
  fees	
  for	
  the	
  existence	
  of	
  
reservoirs	
   and	
   later	
   a	
   qualified	
   (real)	
   property	
   tax	
   (IBI),	
   royalties,	
   land	
   value	
   taxes.	
  
Likewise	
  there	
  is	
  a	
  growing	
  difficulty	
  to	
  obtain	
  the	
  necessary	
  construction	
  sites	
  as	
  the	
  land	
  
owners	
  are	
  demanding	
  higher	
  compensations	
   to	
  make	
  them	
  available.	
   It	
   is	
   important	
   to	
  
also	
  state	
  the	
  difficulty	
  felt	
  to	
  obtain	
  grid	
  connection	
  for	
  affordable	
  prices	
  and	
  that	
  there	
  
have	
  been	
  problems	
  with	
  the	
  expiration	
  of	
  concessions	
  of	
  existing	
  plants	
  with	
  no	
  solution	
  
on	
  the	
  horizon.	
  

Other	
  important	
  administrative	
  and	
  economic	
  hurdle	
  is	
  the	
  pre-­‐allocation	
  register,	
  
where	
  all	
  renewable	
  electricity	
  production	
  units	
  must	
  be	
  included	
  before	
  being	
  allowed	
  to	
  
join	
  the	
  Special	
  regime	
  and	
  that	
  established	
  a	
  vast	
  number	
  of	
  preconditions	
  as	
  described	
  
above	
  (cf.	
  Power	
  granting	
  schemes).	
  

In	
   the	
   last	
  months,	
   a	
   very	
   strong	
   barrier	
   has	
   been	
   raising	
   –	
   the	
   regulatory	
   risk,	
  
related	
   to	
   the	
   latest	
   legislative	
   changes	
   in	
   the	
   remuneration	
   rules	
  of	
   the	
  Special	
   regime,	
  
which	
   includes	
   even	
   retroactive	
   measures.	
   All	
   the	
   uncertainty	
   is	
   leading	
   to	
   a	
   greater	
  
difficulty	
   on	
   achieving	
   financial	
   support	
   for	
   new	
   projects.	
   Although	
   the	
   so	
   called	
  
“moratorium”	
   for	
  new	
  RES-­‐E	
  power	
  plants	
  adopted	
  at	
   the	
  end	
  of	
   January	
  2012	
  does	
  not	
  
affect	
   facilities	
   already	
   in	
   operation,	
   or	
   those	
   already	
   included	
   in	
   the	
   pre-­‐allocation	
  
registers,	
   in	
   the	
   case	
   of	
   SHP,	
   there	
   have	
   been	
   several	
   projects	
  with	
   investments	
   already	
  
made	
  to	
  enter	
  the	
  FiT	
  pre-­‐allocation	
  registers	
  and	
  which	
  now	
  see	
  their	
  investments	
  made	
  
have	
  lost	
  their	
  value	
  from	
  one	
  day	
  to	
  the	
  other.	
  
It	
  also	
  important	
  to	
  state	
  that	
  in	
  many	
  cases,	
  the	
  environmental	
  requirements	
  for	
  SHP	
  are	
  
too	
   restrictive	
   and	
   do	
   not	
   apply	
   criteria	
   that	
   considers	
   its	
   benefits;	
   an	
   incoherent	
  
implementation	
   of	
   the	
   Water	
   Framework	
   Directive	
   (WFD)	
   has	
   also	
   become	
   a	
   strong	
  
impediment	
  for	
  the	
  SHP	
  sector,	
  by	
  assuming	
  hydropower	
  as	
  a	
  menace	
  for	
  the	
  water	
  bodies	
  
and	
  their	
  ecological	
  status,	
  and	
  by	
  imposing	
  restrictive	
  administrative	
  and	
  environmental	
  
requirements,	
  that	
  lead	
  to	
  a	
  decreasing	
  number	
  of	
  hours	
  of	
  production	
  and	
  therefore	
  to	
  a	
  
lower	
  profitability.	
  This	
  can	
  be	
  dramatic,	
  especially	
   taking	
   into	
  account	
   that	
   the	
  current	
  
tariff	
   level	
   is	
   quite	
   low,	
   particularly	
   for	
   rehabilitation,	
   and	
   that	
   there	
   is	
   also	
   a	
   lack	
   of	
  
knowledge	
  about	
  the	
  water	
  resources	
  available;	
  nevertheless,	
  a	
  diminishing	
  of	
   the	
  water	
  
availability	
  has	
  been	
  registered	
  mainly	
  affecting	
  run-­‐of-­‐river	
  SHP,	
  resulting	
  in	
  a	
  decrease	
  
in	
  equivalent	
  operating	
  hours.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

With	
   the	
   new	
  moratorium	
   in	
   place,	
   especially	
   if	
   it	
   became	
   effective	
   for	
   a	
   longer	
  
period	
  and	
  having	
  in	
  mind	
  the	
  long	
  lead	
  times	
  of	
  new	
  SHP	
  facilities	
  in	
  Spain	
  it	
  is	
  more	
  than	
  
likely	
  that	
  the	
  new	
  national	
  SHP	
  target	
  for	
  2020	
  (both	
  in	
  the	
  Spanish	
  NREAP	
  as	
  in	
  the	
  new	
  
PER	
  2011-­‐2020)	
  of	
  2.185	
  MW	
  by	
  2020	
  won’t	
  be	
  fulfilled.	
  The	
  new	
  SHP	
  target	
  will	
  lead	
  in	
  
fact	
   to	
   a	
   decrease	
   concerning	
   the	
   share	
   of	
   installed	
   SHP	
   capacity	
   in	
   the	
  RES	
  power	
  mix	
  
from	
   4.9%	
   in	
   2010	
   to	
   3.4%	
   by	
   2020	
   respectively	
   from	
   5.5%	
   in	
   2010	
   to	
   4.5%	
   in	
   2020	
  
regarding	
  RES	
  electricity	
  generation.	
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In	
  any	
  case,	
  even	
  to	
  fulfil	
  these	
  (very)	
  modest	
  SHP	
  targets	
  for	
  2020,	
  besides	
  maintaining	
  a	
  
stable	
   and	
   foreseeable	
   support	
   scheme	
   for	
   SHP	
   within	
   the	
   Special	
   regime,	
   it	
   will	
   be	
  
necessary	
  to	
  establish	
  measures	
  as	
  the	
  following:	
  
	
  	
  
New	
  rules	
  for	
  administrative	
  procedures	
  and	
  concessions	
  

Streamlining	
  of	
  current	
  procedures	
  for	
  water	
  planning	
  in	
  the	
  river	
  sections	
  where	
  
hydropower	
  plants	
  can	
  be	
  implemented	
  under	
  certain	
  conditions,	
  such	
  as	
  residual	
  flows.	
  
-­‐	
   	
   	
   	
   	
   	
   	
   	
   	
   Establish	
   a	
   new	
   unified	
   administrative	
   procedure	
   for	
   water	
   concessions,	
   or	
  
modification	
  of	
  the	
  existing	
  ones,	
  applicable	
  for	
  hydropower	
  plants	
  up	
  to	
  50	
  MW.	
  

Promotion	
   of	
   tenders	
   in	
   existing	
   public	
   infrastructures,	
   with	
   new	
   rules	
   for	
   the	
  
renovation	
   of	
   concessions	
   and	
   the	
   possibility	
   of	
   modification	
   of	
   concessions	
   already	
  
granted.	
  

Establishment	
   of	
   the	
   possibility	
   of	
  modification	
   of	
  water	
   concessions	
   granted	
   for	
  
electricity	
  generation	
  by	
  the	
  responsible	
  authority,	
  without	
  having	
  to	
  begin	
  the	
  process	
  of	
  
competition	
  in	
  those	
  cases	
  where	
  the	
  modification	
  does	
  not	
  cause	
  an	
  increase	
  or	
  decrease	
  
of	
   the	
   maximum	
   flow	
   nor	
   of	
   the	
   capacity	
   installed	
   greater	
   than	
   50%	
   of	
   the	
   originally	
  
amounts	
  granted	
  and	
  consistent	
  with	
  the	
  River	
  Basin	
  Management	
  Plan	
  in	
  force.	
  
	
  	
  
New	
   frameworks/incentives	
   for	
   new	
   types	
   of	
   plants	
   and	
   for	
   rehabilitation,	
  
modernization	
  and	
  replacement	
  of	
  facilities	
  

Develop	
   a	
   regulatory	
   framework	
   to	
   promote	
   the	
   development	
   of	
   new	
   reversible	
  
hydropower	
   plants	
   or	
   expanding	
   existing	
   ones,	
   taking	
   advantage	
   of	
   existing	
  
infrastructure,	
  consistent	
  with	
  current	
  water	
  planning	
  and	
  preserving	
  the	
  environmental	
  
values.	
  

Incentivize	
  the	
  rehabilitation,	
  modernization	
  and/or	
  replacement	
  of	
  existing	
  SHP.	
  
	
  	
  
New	
  feasibility	
  studies	
  

Promote	
   the	
   rise	
   of	
   the	
   available	
   hydropower	
   potential	
   in	
   the	
   territory	
   of	
   the	
  
Hydrographic	
   Confederations	
   by	
   conducting	
   specific	
   studies	
   to	
   analyse	
   the	
   technical,	
  
economic	
   and	
   environmental	
   feasibility	
   of	
   up	
   to	
   41	
   state-­‐owned	
   dams	
   to	
   be	
   used	
   as	
  
hydropower	
  plants	
  and	
  drafting	
  of	
  the	
  specifications	
  that	
  will	
  serve	
  as	
  a	
  basis	
  to	
  prepare	
  
tenders	
  for	
  those	
  who	
  finally	
  will	
  be	
  classified	
  as	
  viable.	
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SWEDEN	
  
	
  
1.	
  Key	
  Figures	
  
	
  
	
  

Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   1,073	
   1,093	
   1,194	
   1,230	
  

Generation	
  (GWh)	
   4,464	
   4,547	
   4,571	
   5,500	
  

Number	
  of	
  power	
  plants	
   1,860	
   1,882	
   1,901	
   1,960	
  

Potential	
  	
  (GWh)*	
   2,540	
   2,450	
   2,450	
   1,500	
  

	
  
*	
  Only	
  economic	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  

Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   380	
  

Employment	
   520	
  

Civil	
  works	
  (estimation)	
   120	
  

Average	
  investment	
  cost	
  (€/MW)	
   3,120,000	
  -­‐	
  3,500,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   3%	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   50%	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.025	
  -­‐	
  0.08	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

2	
  –	
  7	
  years,	
  with	
  an	
  average	
  of	
  about	
  5	
  years.	
  
	
  
Residual	
  flow	
  regulation	
  

Not	
  regulated	
  in	
  law	
  in	
  general.	
  But	
  for	
  existing	
  plants	
  a	
  trial	
  may	
  be	
  made	
  which	
  
mostly	
  lead	
  to	
  demands	
  on	
  residual	
  flow	
  5	
  –	
  20	
  %	
  without	
  any	
  compensation	
  to	
  the	
  owner.	
  
	
  
Support	
  scheme	
  

The	
   electricity	
   certificate	
   is	
   a	
   market-­‐based	
   support	
   system	
   for	
   renewable	
  
electricity	
  production.	
  The	
  system	
  came	
  into	
  force	
  on	
  the	
  1st	
  of	
  May	
  2003	
  and	
  is	
  intended	
  to	
  
increase	
   the	
   production	
   of	
   renewable	
   electricity	
   and	
   also	
   to	
  make	
   the	
   production	
  more	
  
cost-­‐efficient.	
  The	
  objective	
  of	
  the	
  Swedish	
  electricity	
  certificate	
  system	
  is	
  to	
   increase	
  the	
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production	
  of	
  renewable	
  electricity	
  with	
  25	
  TWh	
  by	
  the	
  year	
  2020	
  compared	
  to	
  the	
  year	
  
2002.	
  
	
  	
   From	
  January	
  1st	
  2012,	
  Sweden	
  and	
  Norway	
  have	
  a	
  common	
  electricity	
  certificate	
  
market.	
  Over	
  the	
  period	
  until	
  2020,	
  the	
  two	
  countries	
  aim	
  to	
  increase	
  their	
  production	
  of	
  
electricity	
   from	
   renewable	
   energy	
   sources	
   by	
   26.4	
   TWh.	
   The	
   joint	
   market	
   will	
   permit	
  
trading	
  in	
  both	
  Swedish	
  and	
  Norwegian	
  certificates,	
  and	
  receive	
  certificates	
  for	
  renewable	
  
electricity	
  production	
  in	
  either	
  country.	
  
	
  	
  
Producers	
   entitled	
   to	
   certificates	
   are	
   in	
   general	
   new	
   renewable	
   and	
   in	
   detail	
   for	
   hydro	
  
power:	
  
	
  

§ “small-­‐scale	
  hydro	
  power	
  which,	
  at	
  the	
  end	
  of	
  April	
  2003,	
  had	
  a	
  maximum	
  installed	
  
capacity	
  of	
  1500	
  kW	
  per	
  production	
  unit,	
  (a	
  majority	
  of	
  the	
  SHP	
  in	
  this	
  group	
  will	
  
be	
   taken	
   out	
   from	
   the	
   system	
   by	
   the	
   end	
   of	
   year	
   2012	
   if	
   not	
   refurbished	
   to	
   a	
  
standard	
  similar	
  to	
  a	
  new	
  plant	
  and	
  have	
  received	
  the	
  Energy	
  Agency’s	
  acceptance)	
  

§ new	
  plants,	
  
§ resumed	
  operation	
  from	
  plants	
  that	
  had	
  been	
  closed,	
  
§ increased	
  production	
  capacity	
  from	
  existing	
  plants,	
  
§ plants	
   that	
   can	
   no	
   longer	
   operate	
   in	
   an	
   economically	
   viable	
   manner	
   due	
   to	
  

decisions	
  by	
  the	
  authorities,	
  or	
  to	
  extensive	
  rebuilding.	
  
	
  	
  

The	
  Bill	
   submitted	
   by	
   the	
  Government	
   to	
   Parliament	
   in	
   the	
   spring	
   of	
   2011	
   proposes	
  
tightening	
  up	
  the	
  qualification	
  requirements	
  for	
  hydro	
  power.”	
  

On	
  top	
  of	
  the	
  incomes	
  from	
  selling	
  power	
  to	
  the	
  market	
  producers	
  of	
  electricity	
  in	
  
approved	
   plants	
   are	
   allocated	
   one	
   certificate	
   unit	
   for	
   each	
   megawatt-­‐hour	
   (MWh)	
   of	
  
electricity	
   for	
   up	
   to	
   15	
   years.	
   The	
   price	
   for	
   certificates	
   has	
   so	
   far	
   varied	
   approximately	
  
between	
  1.1	
  c€/kWh	
  (June	
  2003)	
  and	
  4.0	
  c€/kWh	
  (August	
  2008).	
  
	
  	
   Ultimately	
   it	
   is	
   the	
  end	
  users	
   that	
  have	
   to	
  bear	
   the	
  cost	
   for	
   the	
  certificates.	
  Since	
  
some	
   years	
   it	
   is	
   the	
   power	
   traders	
   that	
   have	
   to	
  manage	
   the	
   quota	
   obligation	
   for	
   their	
  
customers.	
   The	
   price	
   for	
   certificates	
   is	
   set	
   by	
   the	
   interaction	
   between	
   the	
   supply	
   and	
  
demand	
  like	
  any	
  other	
  market.	
  	
  The	
  certificate	
  system	
  will	
  run	
  until	
  the	
  end	
  of	
  2035.	
  
	
  	
  
Source:	
  Swedish	
  Energy	
  Agency	
  
	
  
Power	
  granting	
  schemes	
  

To	
  get	
  permission	
  to	
  build	
  a	
  hydroelectric	
  power	
  plant	
  and	
  to	
  generate	
  electricity	
  
requires	
   control	
   of	
   more	
   than	
   50%	
   of	
   the	
   current	
   case,	
   an	
   Environmental	
   Impact	
  
Assessment	
  and	
  the	
  recommendation	
  of	
  the	
  Environment	
  Court	
  hearing	
  the	
  case.	
  
	
  	
   Environmental	
   Impact	
  Assessment	
  (EIA)	
   is	
  an	
   important	
  document	
  that	
  describes	
  
the	
  overall	
  consequences	
  of	
   the	
  construction	
  of	
  hydropower	
  plants	
  and	
  also	
  a	
   legal	
  part.	
  
The	
   document	
   provides	
   overall	
   assessment	
   of	
   direct	
   and	
   indirect	
   effects	
   on	
   humans,	
  
animals,	
  plants,	
  soil,	
  water,	
  air,	
  climate,	
  landscape,	
  cultural	
  heritage,	
  conservation	
  of	
  land,	
  
water	
   and	
   other	
   resource	
  management	
   of	
   a	
   hydroelectric	
   power	
   plant	
   is	
   built.	
   The	
   EIA	
  
also	
  includes	
  consultations,	
  meetings	
  with	
  individuals	
  and	
  organizations.	
  After	
  completing	
  
the	
   EIA	
   and	
   attached	
   to	
   the	
   permit	
   application	
   for	
   water	
   activities	
   it	
   is	
   sent	
   to	
   the	
  
Environment	
  Court	
  for	
  trial.	
  
	
  	
   The	
   Environment	
   Court	
   receives	
   the	
   application	
   that	
   in	
   addition	
   to	
   EIA	
   also	
  
contains	
  other	
  information	
  such	
  as	
  drawings	
  and	
  technical	
  description.	
  The	
  application	
  is	
  
sent	
   to	
   the	
   county,	
   and	
  Administrative	
  Services	
  Agency,	
   the	
  Municipality,	
  Environmental	
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Protection	
   Agency	
   and	
   the	
   affected	
   parties	
   for	
   comment	
   on	
   the	
   planned	
   activities	
   for	
  
comments.	
  This	
   is	
   followed	
  by	
  a	
  hearing	
  and	
  usually	
   two	
  months	
   later	
  a	
   final	
   judgment.	
  
The	
  judgment	
  can	
  then	
  be	
  appealed	
  to	
  the	
  Environmental	
  Court.	
  
	
  	
  

The	
  costs	
  of	
  environmental	
  court's	
  handling	
  of	
  a	
  permit	
  application	
  is	
  paid	
  by	
  the	
  
applicant	
  and	
  varies	
  approximately	
  between	
  €150	
  to	
  €10	
  000.	
  
	
  	
   Review	
   of	
   the	
   permit	
   may	
   then	
   occur	
   after	
   10	
   years.	
   The	
   review	
   assesses	
   the	
  
benefits	
   of	
   a	
  measure	
   compared	
   to	
   its	
   consistency.	
   This	
   often	
   leads	
   to	
   the	
  water	
   plant's	
  
owners	
  forced	
  to	
  give	
  5	
  to	
  20	
  per	
  cent	
  of	
  the	
  water	
  flow	
  without	
  compensation.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  

The	
   situation	
   for	
   SHP	
   in	
   Sweden	
   is	
   unchanged	
   or	
   has	
   decreased	
   especially	
   for	
  
smaller	
  SHP,	
  less	
  than	
  100	
  kW,	
  during	
  the	
  last	
  years.	
  
	
  	
   Support	
   scheme:	
   Many	
   older	
   SHP	
   are	
   now	
   phased	
   out	
   of	
   the	
   Swedish	
   support	
  
scheme	
  if	
  not	
  undergoing	
  large	
  refurbishment.	
  To	
  be	
  entitled	
  for	
  a	
  new	
  period	
  of	
  15	
  years	
  
it	
   is	
   required	
   that	
   the	
  plants	
  must	
  undergo	
   total	
   refurbishment	
  of	
  all	
   essential	
   parts.	
  As	
  
this	
  is	
  very	
  expensive	
  and	
  not	
  economically	
  viable	
  for	
  smaller	
  SHP,	
  approximately	
  less	
  than	
  
100	
  kW,	
  these	
  are	
  facing	
  an	
  uncertain	
  future.	
  
	
   Administration:	
   There	
   are	
   no	
   changes	
   expected	
   for	
   permitting,	
   simplification	
   of	
  
administration	
  procedures,	
  SHP	
  role	
  with	
  grid	
  development	
  etc.	
  
	
   The	
  Renewable	
  Directive	
   (2020-­‐directive)	
   has	
   not	
  meant	
   any	
   changes	
   for	
   SHP	
   in	
  
Sweden.	
   The	
  Water	
   Framework	
   (WFD)	
   Directive	
   now	
   implanted	
   in	
   the	
   Swedish	
   law	
   in	
  
conjunction	
   with	
   other	
   actions	
   means	
   greater	
   demands	
   on	
   hydropower.	
   Questioned	
  
experts	
  of	
  the	
  hydropower	
  industry	
  in	
  Sweden	
  are	
  of	
  the	
  opinion	
  that	
  specific	
  points	
  from	
  
WFD	
  when	
  taken	
  in	
  isolation	
  may	
  not	
  easily	
  be	
  proven.	
  However	
  the	
  cumulative	
  impact	
  of	
  
all	
   the	
   points	
   when	
   considering	
   together	
   do	
   make	
   it	
   likely	
   that	
   this	
   interpretation	
   is	
  
correct..	
   In	
  addition,	
  on-­‐going	
  work	
  as	
   the	
  Government's	
   inquiry	
  “Water	
  Activities”	
   to	
  be	
  
reported	
  June	
  30,	
  2013	
  is	
  expected	
  to	
  lead	
  to	
  even	
  more	
  demands.	
  But	
  there	
  is	
  also	
  ongoing	
  
work	
  in	
  order	
  to	
  create	
  dialogue	
  on	
  renewable	
  energy	
  and	
  environmental	
  goals	
  for	
  water	
  
and	
   water	
   management.	
   The	
   Swedish	
   Agency	
   for	
   Marine	
   and	
   Water	
   Management	
   is	
  
together	
  with	
   other	
   national	
   authorities	
   and	
  many	
  NGOs	
   to	
   bring	
   greater	
   consensus	
   on	
  
water	
   power,	
   together	
   with	
   representatives	
   of	
   different	
   groups.	
   In	
   the	
   work	
   to	
   be	
  
presented	
   in	
   October	
   31,	
   2012	
   participates	
   among	
   others	
   the	
   Swedish	
   Hydropower	
  
Association.	
  
	
   Development:	
  from	
  2007	
  onwards	
  with	
  prospects	
  in	
  the	
  view	
  of	
  2020	
  new	
  targets	
  
are	
   few.	
   Not	
   many	
   new	
   plants	
   are	
   built	
   but	
   refurbishment	
   is	
   being	
   made	
   including	
  
upgrading	
  especially	
  for	
  larger	
  SHP.	
  For	
  smaller	
  SHP	
  with	
  higher	
  cost	
  per	
  produced	
  kWh	
  
the	
   outcome	
   for	
   investment	
   is	
   more	
   insecure	
   and	
   it	
   can	
   be	
   assumed	
   that	
   for	
   them	
   less	
  
refurbishment	
  will	
  be	
  made.	
  
	
   General	
   atmosphere:	
   from	
   the	
   public	
   support	
   for	
   SHP	
   development	
   &	
   social	
  
acceptance	
  is	
  still	
  high	
  according	
  to	
  public	
  institutions	
  as	
  the	
  SOM	
  institute	
  in	
  Gothenburg.	
  
But	
  there	
  are	
  also	
  associations	
  that	
  are	
  questioning	
  hydropower	
  and	
  especially	
  SHP.	
  Some	
  
owners	
  of	
  hydropower	
  plants	
  experiencing	
  that	
  politicians	
  and	
  especially	
  authorities	
  are	
  
not	
   asking	
   for	
   a	
   dialogue.	
   If	
   the	
   on-­‐going	
   dialog	
   described	
   above	
   between	
   different	
  
associations	
  and	
  opinions	
  will	
  change	
  this	
  is	
  still	
  to	
  be	
  seen	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  

§ That	
   no	
   review	
   of,	
   or	
   restriction	
   on,	
   the	
   authorization	
   or	
  water	
   permits	
  may	
   be	
  
made	
   without:	
   That	
   it	
   is	
   done	
   on	
   a	
   strictly	
   factual	
   basis,	
   	
   That	
   full	
   market	
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compensation	
   paid	
   to	
   the	
   owner	
   of	
   	
   hydroelectric	
   power	
   plant,	
   	
   All	
   costs	
   for	
  
investigations,	
  etc.	
  paid	
  for	
  by	
  the	
  person	
  seeking	
  	
  review	
  /	
  restriction.	
  

§ Decrease	
  the	
  barriers	
  for	
  developing	
  SHP	
  by	
  setting	
  up	
  clear	
  rules	
  and	
  timeframes	
  
in	
   the	
   licensing	
  process.	
   Especially	
   for	
   SHP	
   temporarily	
   stopped	
  or	
   for	
  pounds	
  or	
  
dams	
   that	
   can	
   be	
   used	
   for	
   generating	
   electricity	
   if	
   adding	
   turbine	
   and	
   other	
  
sufficient	
  equipment.	
  

§ Clear	
   recommendations	
   on	
   how	
   to	
   interpret	
   the	
   Renewable	
   Energy	
   Directive	
  
2009/28/EC	
  and	
  the	
  WFD	
  that	
  appears	
  to	
  be	
  contradictory.	
  

	
  

UNITED	
  KINGDOM	
  
	
  
1.	
  Key	
  Figures	
  
	
  

Small	
  hydropower	
   2005	
   2007	
   2010	
   2020	
  

Total	
  installed	
  capacity	
  (MW)	
   158	
   181	
   230	
   350	
  

Generation	
  (GWh)	
   443	
   603	
   750	
   1,100	
  

Number	
  of	
  power	
  plants	
   60	
   86	
   120	
   160	
  

Potential	
  	
  (GWh)*	
   2,660	
   2,500	
   2,353	
   2,003	
  
*	
  Only	
  economical	
  potential	
  (GWh)	
  with	
  environmental	
  constraints	
  
	
  
2.	
  Industry	
  and	
  Markets	
  
	
  

Small	
  hydropower	
   2010	
  

Number	
  of	
  companies	
   226	
  

Employment	
   4,526	
  

Civil	
  works	
  (estimation)	
   200	
  

Average	
  investment	
  cost	
  (€/MW)	
   2,000,000	
  -­‐	
  12,000,000	
  

Average	
  O&M	
  cost	
  (as	
  %	
  of	
  total	
  investment	
  cost)	
   4.7%	
  

Average	
  civil	
  works	
  cost	
  (as	
  a	
  %	
  of	
  total	
  investment	
  cost)	
   55%	
  

Average	
  cost	
  per	
  kWh	
  produced	
  (€)	
   0.07	
  

	
  
3.	
  Legislation	
  and	
  Incentive	
  Schemes	
  
	
  
Average	
  duration	
  of	
  authorisation	
  procedure	
  

For	
  a	
  new	
   small	
   hydro	
  project,	
   the	
   time	
   taken	
   to	
  obtain	
   environmental	
   consents,	
  
planning	
  permission	
  and	
  accreditation	
  from	
  the	
  electricity	
  regulator	
  (Ofgem)	
  varies	
  from	
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1	
  to	
  3	
  years.	
  Appeals	
  against	
  refusal	
  of	
  environmental	
  and	
  planning	
  permissions	
  take	
  from	
  
6	
  months	
  to	
  1	
  year.	
  
	
  
Residual	
  flow	
  regulation	
  
1) England	
   and	
   Wales:	
   The	
   Environment	
   Agency’s	
   “Good	
   Practice	
   Guidelines	
   to	
   the	
  

Hydropower	
  Handbook”	
  published	
  August	
  2009	
  for	
  low	
  head	
  sites	
  relate	
  residual	
  flow	
  
to	
  “Hands	
  off	
   flow”	
  (HOF).	
  A	
   table	
   is	
  provided	
  to	
   indicate	
  minimum	
  HOFs	
   for	
  various	
  
river	
  types	
  and	
  lengths	
  of	
  depleted	
  reach.	
  Values	
  vary	
  from	
  Q95	
  to	
  Q85.	
  The	
  guidance	
  is	
  
being	
  reviewed	
  at	
  present	
  (Spring	
  2012)	
  and	
  will	
  include	
  high	
  head	
  applications.	
  

2) Scotland:	
  The	
  Scottish	
  Environmental	
  Protection	
  Agency	
   (SEPA)	
  published	
   “Guidance	
  
for	
  Applicants	
  on	
  supporting	
   information	
  requirements	
   for	
  hydropower	
  applications”	
  
in	
  December	
  2010.	
  The	
  default	
  residual	
  flow	
  is	
  Q95	
  but	
  each	
  project	
  must	
  be	
  reviewed	
  
individually.	
  

3) Northern	
  Ireland:	
  The	
  Northern	
  Ireland	
  Environment	
  Agency	
  (NIEA)	
  has	
  “Guidance	
  for	
  
Run-­‐of-­‐River	
   hydropower	
   schemes	
   in	
   Northern	
   Ireland”	
   published	
   in	
   July	
   2011.	
   The	
  
default	
  residual	
  flow	
  is	
  Q95	
  but,	
  under	
  certain	
  categories	
  of	
  river	
  and	
  river	
  protection,	
  
this	
  can	
  increase	
  to	
  Q80.	
  

	
  
Support	
  scheme	
  

Renewables	
  Obligation	
  (RO)	
  
The	
  RO	
   came	
   into	
   effect	
   in	
   2002	
   in	
  England,	
  Wales	
   and	
   Scotland	
  and	
   in	
   2005	
   in	
  

Northern	
   Ireland.	
   It	
   places	
   an	
   obligation	
   on	
   UK	
   electricity	
   suppliers	
   to	
   source	
   an	
  
increasing	
  proportion	
  of	
  electricity	
  they	
  supply	
  to	
  customers	
  from	
  renewable	
  sources.	
  
Renewables	
   Obligation	
   Certificates	
   (ROCs)	
   are	
   green	
   certificates	
   issued	
   to	
   operators	
   of	
  
accredited	
   renewable	
   generating	
   stations	
   for	
   the	
   renewable	
   electricity	
   they	
   generate.	
  
ROCs	
  can	
   then	
   trade	
  with	
  other	
  parties.	
  They	
  are	
  used	
  by	
   suppliers	
   to	
  demonstrate	
   that	
  
they	
  have	
  met	
  their	
  obligation.	
  ROCs	
  are	
  now	
  available	
  over	
  50kW	
  plant	
  capacity	
  except	
  in	
  
Northern	
   Ireland.	
   ROCs	
   are	
   due	
   to	
   be	
   phased-­‐out	
   in	
   2027.	
   A	
   recent	
   review	
   of	
   the	
   ROC	
  
banding	
   system	
  proposed	
   that	
  hydro	
   should,	
   from	
  2017,	
   receive	
  only	
  half	
   the	
  ROC	
  value	
  
per	
  MWh	
  than	
  is	
  enjoyed	
  at	
  present.	
  (See	
  note	
  in	
  Sections	
  4	
  &	
  5	
  below)	
  
	
  

Feed-­‐in	
  Tariffs	
  (FiTs)	
  
FiTs	
  were	
  introduced	
  to	
  all	
  UK	
  apart	
  from	
  Northern	
  Ireland	
  in	
  April	
  2010.	
  FiTs	
  are	
  

available	
  for	
  RE	
  projects	
  up	
  to	
  5	
  MW	
  capacity.	
  As	
  a	
  result	
  of	
  the	
  UK	
  Government	
  spending	
  
review	
  from	
  late	
  2010,	
  the	
  FiT	
  system	
  is	
  being	
  subjected	
  to	
  an	
  early	
  review.	
  Consultations	
  
on	
   new	
   proposals	
   closed	
   26	
   April	
   2012	
   and	
   implementation	
   is	
   expected	
   about	
   October	
  
2012.	
  Proposed	
  2013	
  tariffs	
  for	
  hydro	
  are:	
  
	
  

§ Up	
  to15k	
  W	
  -­‐	
  €0.261	
  
§ 15	
  to	
  100	
  kW-­‐	
  €0,245	
  
§ 100	
  to	
  2,000	
  kW-­‐	
  €0.151	
  
§ 2,000	
  to	
  5,000	
  kW-­‐	
  €0,560	
  or	
  €0,286	
  (see	
  note	
  in	
  Sections	
  4	
  &	
  5	
  below)	
  

	
  
Power	
  granting	
  schemes	
  

Every	
   hydro	
   project	
   must	
   have	
   three	
   permissions	
   before	
   it	
   can	
   be	
   built	
   and	
  
generate	
  electricity:	
  
1)	
   Environmental	
   licence.	
   This	
   is	
   normally	
   covered	
   by	
   separate	
   licences	
   to	
   abstract,	
  
impound	
   and	
   transfer	
   water	
   whichever	
   apply	
   to	
   the	
   project.	
   (called	
   a	
   “CAR	
   licence”	
   in	
  
Scotland)	
   Licences	
   are	
   granted	
   by	
   the	
   relevant	
   regional	
   environment	
   agency	
   (see	
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“Residual	
   Flow	
   Regulation)	
   and	
   can	
   include	
   input	
   from	
   other	
   environmental	
   groups	
  
especially	
  fishing	
  interests.	
  
2)	
  Planning	
  Permission.	
  This	
   is	
  permission	
  to	
  build	
   the	
  project	
   including	
  any	
  restrictions	
  
on	
   design,	
   construction	
   and	
   amenities	
   which	
   are	
   relevant.	
   Permission	
   will	
   also	
   include	
  
compliance	
   with	
   the	
   environmental	
   permits	
   as	
   described	
   above.	
   Planning	
   permission	
   is	
  
administered	
  by	
  regional	
  councils	
  or	
  National	
  Park	
  authorities.	
  An	
  appeal	
  system	
  can	
  be	
  
followed	
  if	
  the	
  developer	
  feels	
  that	
  either	
  the	
  environmental	
  or	
  planning	
  permissions	
  are	
  
unjust.	
  
3)	
  Accreditation	
  to	
  generate	
  and	
  export	
  electricity.	
  This	
  permit	
  is	
  provided	
  through	
  Ofgem,	
  
the	
   UK-­‐wide	
   electricity	
   and	
   gas	
   regulator.	
   Permission	
   will	
   depend	
   on	
   the	
   generator’s	
  
technical	
   ability	
   to	
   produce	
  and	
  deliver	
   electricity.	
  Ofgem	
   then	
  administers	
   payment	
   for	
  
electricity	
  produced	
  vie	
  ROCs	
  or	
  FiTs.	
  
	
  
4.	
  Summary	
  of	
  the	
  Current	
  Status	
  of	
  Small	
  Hydropower	
  Development	
  
Status	
  of	
  hydropower	
  development	
  in	
  the	
  UK	
  and	
  incentive	
  programmes	
  

From	
  the	
  1960s	
  to	
  2000	
  there	
  had	
  been	
  very	
   little	
  new	
  hydro	
  development	
   in	
   the	
  
UK.	
  Generation	
  from	
  gas	
  and	
  the	
  resulting	
  low	
  electricity	
  process	
  and	
  the	
  monopoly	
  of	
  the	
  
three	
   government-­‐owned	
   electricity	
   utilities	
   meant	
   that	
   the	
   relatively	
   expensive	
   initial	
  
costs	
  of	
  hydro	
  was	
  non-­‐conducive	
  to	
  tap	
  remaining	
  potential.	
  In	
  the	
  1990s	
  the	
  realisation	
  
that	
  renewable	
  energy	
  was	
  becoming	
  more	
  essential	
  to	
  offset	
  the	
  use	
  of	
  fossil	
  fuels	
  and	
  the	
  
increasing	
  desire	
  for	
  security	
  of	
  energy	
  supplies	
  caused	
  the	
  introduction	
  of	
  the	
  “Non-­‐Fossil	
  
Fuel	
   Obligation”	
   (NFFO).	
   Generators	
   had	
   to	
   provide	
   part	
   of	
   their	
   electricity	
   from	
  
renewable	
   sources.	
  And	
  higher	
   than	
  normal	
   tariff	
   incentives	
  were	
   introduced.	
  This	
   kick-­‐
started	
  new	
  hydro	
  schemes	
  but	
  at	
  a	
  very	
  slow	
  pace	
  and	
  NFFO	
  was	
  eventually	
  dropped	
  and	
  
considered	
  a	
  fundamentally	
  flawed	
  scheme.	
  

Since	
  2000	
  there	
  has	
  been	
  a	
  massive	
  increase	
  in	
  the	
  desire	
  for	
  new	
  and	
  refurbished	
  
hydroelectric	
   projects	
   to	
   be	
   built.	
   This	
   was	
   as	
   a	
   result	
   of	
   the	
   introduction	
   of	
   the	
  
“Renewable	
  Obligation”	
  with	
  its	
  associated	
  Renewable	
  Obligation	
  Certificates	
  (see	
  above).	
  
The	
  means	
  by	
  which	
  RE	
  developers	
  benefitted	
  via	
  a	
  government-­‐lead	
   initiative	
  based	
  on	
  
payment	
   via	
   the	
   nation’s	
   electricity	
   bills	
   was	
   seen	
   as	
   fair	
   and	
   resulted	
   in	
   a	
   surge	
   to	
  
generate	
  RE	
   power	
  with	
  wind	
   being	
   the	
   biggest	
   and	
   quickest	
   technology	
   to	
   benefit	
   and	
  
develop.	
   Hydro	
   development	
   also	
   grew	
   and	
   new	
   SHP	
   schemes	
   and	
   refurbishment	
   of	
   old	
  
plant	
  up	
  to	
  20	
  MW	
  capacity	
  saw	
  immediate	
  benefits.	
  In	
  2010	
  a	
  Feed-­‐in	
  Tariff	
  system	
  was	
  
also	
  introduced	
  to	
  incentivise	
  the	
  lower	
  generation	
  area	
  (up	
  to	
  5MW)	
  and,	
  in	
  particular,	
  to	
  
individuals	
  and	
  communities	
  to	
  promote	
  RE	
  projects.	
  	
  There	
  was	
  again	
  a	
  strong	
  upsurge	
  of	
  
interest	
  in	
  hydropower	
  development.	
  Unfortunately,	
  a	
  combination	
  of	
  economic	
  recession	
  
and	
  the	
  introduction	
  of	
  an	
  excessively	
  high	
  tariff	
  for	
  PV	
  Solar	
  threatened	
  funding	
  of	
  the	
  FiT	
  
system	
  and	
  a	
  review	
  was	
  called	
  by	
  the	
  Government	
  in	
  late	
  2010.	
  Uncertainty	
  followed	
  and	
  
projects	
   put	
   “on-­‐hold”	
   indefinitely.	
   Hydropower	
   suffered	
  most	
   because	
   banks	
   refused	
   to	
  
lend	
  money	
  and,	
  with	
   the	
  very	
  high	
   initial	
  costs	
  and	
   long	
  gestation	
  periods	
   from	
  project	
  
initiation	
  to	
  first	
  generation,	
  developers	
  would	
  be	
  foolish	
  to	
  embark	
  on	
  any	
  construction	
  or	
  
order	
  any	
  generating	
  equipment.	
  In	
  January	
  2012	
  the	
  Department	
  of	
  Energy	
  and	
  Climate	
  
Change	
  (DECC)	
  started	
  a	
  consultation	
  into	
  a	
  revised	
  FiT	
  system,	
  the	
  results	
  of	
  which	
  should	
  
be	
   implemented	
   in	
   late	
   2012	
  with	
   new	
   tariffs	
   applicable	
   from	
   April	
   2013.	
   Stability	
   has	
  
been	
   resumed	
   and	
   some	
   of	
   the	
   uncertainty	
   expelled	
   for	
   the	
   hydropower	
   sector	
   but	
   the	
  
overall	
  effect	
  of	
  the	
  review	
  will	
  not	
  be	
  known	
  until	
  the	
  autumn	
  of	
  2012.	
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Observations	
  on	
  the	
  present	
  position	
  of	
  hydropower	
  in	
  the	
  UK	
  
Effects	
  of	
  RES	
  and	
  WFD	
  on	
  hydropower	
  
It	
  is	
  clear	
  that	
  within	
  all	
  permitting	
  areas	
  the	
  WFD	
  is	
  well	
  known	
  but	
  little	
  is	
  known	
  

or	
   understood	
  about	
  RES.	
   	
   It	
   could	
   be	
   that	
  WFD	
  has	
   a	
   direct	
   impact	
   on	
   the	
   ability	
   of	
   a	
  
hydro	
  scheme	
  to	
  be	
  developed	
  or	
  not	
  but	
  RES	
  is	
  basically	
  a	
  national	
  target	
  for	
  renewable	
  
energy	
  development	
  and	
  has	
  very	
   little	
   impact	
  on	
   individual	
   schemes.	
   	
  The	
   incentives	
   to	
  
develop	
  RE	
  are	
  generally	
   seen	
  as	
  a	
  national	
  need	
  and	
  are	
  never	
   related	
   to	
  meeting	
  RES	
  
targets.	
  
The	
  Department	
  for	
  Food	
  and	
  Rural	
  Affairs	
  (DEFRA)	
  administers	
  the	
  WFD	
  in	
  the	
  UK.	
  It	
  is	
  
never	
   clear	
   whether	
   DEFRA	
   and	
   DECC	
   consider	
   the	
   conflict	
   between	
   the	
   two	
   directives	
  
with	
  regard	
  to	
  hydropower	
  development.	
  DECC	
  is	
  certainly	
  involved	
  with	
  development	
  of	
  
guidance	
  on	
  water	
  abstraction	
  etc.	
  at	
  working-­‐group	
  level.	
  
The	
  environment	
  agencies	
  naturally	
  quote	
  WFD	
  in	
  their	
  permitting	
  process.	
  Scotland	
  and	
  
N	
   Ireland	
   also	
   consider	
   clause	
   4.7	
   but	
   there	
   is	
   little	
   evidence	
   of	
   it	
   being	
   considered	
   in	
  
England	
  and	
  Wales.	
  

Environmental	
  permitting	
  
The	
  major	
  issue	
  on	
  the	
  development	
  of	
  environmental	
  guidance	
  for	
  hydro	
  and	
  the	
  

permitting	
   process	
   is	
   the	
   opposition	
   to	
   hydropower	
   by	
   a	
   very	
   strong	
   angling	
   lobby	
  
throughout	
  the	
  UK.	
  Attempts	
  to	
  have	
  true	
  evidence-­‐based	
  legislation	
  are	
  overridden	
  by	
  the	
  
lobbyists	
   if	
   they	
   feel	
   any	
   threat	
   to	
   angling	
   exists.	
   One	
   group	
   had	
   four	
   very	
   public	
  
campaigns	
  against	
  hydropower	
  in	
  2011	
  alone.	
  

The	
  permitting	
  process,	
   in	
   these	
  effectively	
  early	
  days	
  of	
  new	
  hydro	
  development,	
  
can	
   be	
   long	
   and	
   tortuous.	
   However	
   there	
   are	
   signs	
   that	
   with	
   attempts	
   to	
   speed-­‐up	
   the	
  
process	
   and	
   the	
   familiarity	
   brought	
   about	
   by	
   increased	
   numbers	
   of	
   applications	
  
permitting	
  is	
  getting	
  more	
  streamlined.	
  However,	
  this	
  is	
  not	
  always	
  the	
  case.	
  
Major	
  issues	
  which	
  affect	
  hydro	
  developments	
  are:	
  
	
  

§ A	
   desire	
   to	
   remove	
   all	
   “obstructions”	
   in	
   rivers	
   to	
   allow	
   the	
   free	
   passage	
   of	
   fish.	
  
DEFRA	
  has	
  provided	
  funds	
  for	
  Rivers	
  Trusts	
  to	
  clean-­‐up	
  rivers	
  and	
  the	
  removal	
  of	
  
barriers	
  is	
  seen	
  as	
  the	
  most	
  effective	
  means.	
  

§ Impending	
  legislation	
  on	
  fish	
  passage	
  which	
  will	
  call	
  for	
  the	
  removal	
  of	
  barriers	
  or	
  
the	
  instigation	
  of	
  fish	
  passes	
  at	
  the	
  landowner’s	
  expense.	
  

§ In	
  England	
  and	
  Wales	
  there	
  is	
  a	
  growing	
  requirement	
  for	
  “splitting”	
  the	
  flow	
  above	
  
residual	
   flow	
   values	
   between	
   the	
   hydro	
   scheme	
   and	
   the	
   river.	
   This	
   is	
   being	
  
consulted	
   on	
   and	
   reviewed	
   by	
   a	
   working	
   group	
   comprising	
   the	
   Environment	
  
Agency	
  and	
  stakeholders	
  (DECC,	
  hydro	
  and	
  angling).	
  Initially	
  no	
  evidence	
  for	
  flow	
  
splitting	
  is	
  apparent.	
  

UK	
  Hydropower	
  targets	
  for	
  2020	
  
From	
   2011,	
   a	
   further	
   485	
   MW	
   was	
   needed	
   to	
   be	
   developed	
   to	
   meet	
   the	
   2020	
  

targets.	
  This	
  would	
  all	
  come	
  from	
  small	
  hydro	
  (up	
  to	
  10	
  MW).	
  With	
  the	
  delays	
  in	
  getting	
  
serious	
   hydro	
   construction	
   started	
   owing	
   to	
   the	
   uncertainties	
   surrounding	
   the	
   FiT,	
   this	
  
means	
  that	
  approximately	
  50	
  MW	
  per	
  year	
  is	
  required.	
  In	
  deliberation	
  with	
  DECC,	
  the	
  UK	
  
hydropower	
  industry	
  has	
  calculated	
  that,	
  with	
  present	
  capabilities,	
  a	
  maximum	
  of	
  40	
  MW	
  
per	
  year	
  is	
  possible.	
  Discussions	
  continue	
  to	
  see	
  how	
  the	
  present	
  rate	
  of	
  development	
  could	
  
be	
  accelerated.	
  

Status	
  of	
  hydropower	
  in	
  the	
  UK	
  
Despite	
   the	
   issues	
   which	
   adversely	
   affect	
   the	
   progress	
   of	
   hydropower	
   in	
   the	
   UK,	
  

there	
   is	
   a	
   general	
   optimistic	
   feeling	
  within	
   the	
   industry.	
   It	
   always	
   suffers	
   from	
   the	
   very	
  
large	
  amount	
  of	
  renewable	
  energy	
  which	
  is	
  promised	
  from	
  onshore	
  and	
  offshore	
  wind	
  and	
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this	
   periodically	
   affects	
   the	
   support	
   which	
   hydropower	
   gets	
   from	
   Central	
   Government.	
  
However,	
  the	
  ROC	
  and	
  FiT	
  incentives	
  have	
  caused	
  a	
  real	
  renaissance	
  affecting	
  all	
  aspects	
  
and	
  players	
  in	
  the	
  industry.	
  The	
  number	
  of	
  interested	
  parties	
  from	
  businesses,	
  communities	
  
and	
  individuals	
  continues	
  to	
  grow.	
  DECC	
  now	
  develops	
  policies	
  with	
  the	
  assistance	
  of	
  the	
  
industry	
  and	
  now	
  realises	
  that	
  hydro	
  is	
  a	
  unique	
  renewable	
  form	
  of	
  energy	
  and,	
  despite	
  its	
  
position	
  as	
  a	
  developed	
  technology,	
  is	
  different	
  from	
  other	
  technologies	
  in	
  many	
  ways	
  and	
  
still	
  has	
  room	
  for	
  innovation.	
  
	
  
5.	
  Prospects	
  for	
  Future	
  and	
  Recommendations	
  
Consistency	
  of	
  environmental	
  permitting	
  

As	
  indicated	
  earlier,	
  environmental	
  permitting	
  varies	
  greatly	
  between	
  each	
  of	
  the	
  UK’S	
  
nation	
  states.	
   Implementation	
  of	
  the	
  WFD	
  should	
  be	
  consistent	
  through	
  the	
  development	
  
of	
  standards	
  by	
  UK	
  Technical	
  Advisory	
  Group	
  (UKTAG)	
  but,	
  especially	
  with	
  regard	
  to	
  river	
  
environment	
  standards	
  this	
  work	
  is	
  inconsistent	
  owing	
  to	
  lack	
  of	
  scientific	
  evidence.	
  There	
  
is	
  therefore	
  a	
  great	
  deal	
  of	
  individual	
  observational	
  and	
  assumed	
  characteristics	
  which	
  is	
  
embedded	
  within	
   the	
  permitting	
  process.	
  Similar	
  hydro	
   schemes	
   in	
  different	
  parts	
  of	
   the	
  
country	
  are	
  suffering	
  sometimes	
  completely	
  opposed	
  regulations.	
  There	
  is	
  therefore	
  a	
  need	
  
to:	
  

	
  
§ Gather	
   more	
   evidence	
   in	
   sensitive	
   areas	
   (especially	
   flows	
   available	
   to	
   hydro	
  

schemes);	
  
§ Provide	
  more	
  consistent	
  guidance;	
  
§ Ensure	
  that	
  stakeholders	
  have	
  their	
  say	
  but	
  that	
  they	
  do	
  not	
  veer	
  from	
  their	
  brief;	
  
§ Have	
   more	
   realistic	
   talks	
   between	
   DECC	
   and	
   DEFRA	
   on	
   the	
   effect	
   of	
   punitive	
  

regulation	
  on	
  UK	
  hydro	
  2020	
  targets.	
  
	
  
Accelerate	
  attention	
  to	
  grid	
  issues	
  

DECC	
  and	
  OFGEM	
  should	
  complete	
  work	
  urgently	
  on	
  how	
  hydropower	
  projects	
  are	
  
defined	
   in	
   order	
   to	
   clarify	
   the	
   use	
   of	
   private	
   wires,	
   remove	
   uncertainty	
   which	
  
interconnector	
   defines	
   the	
   FiT	
   rate	
   and	
   issue	
   plans	
   for	
   improving	
   grid	
   access	
  mainly	
   in	
  
Scotland.	
  
	
  
Review	
  proposals	
  for	
  ROC/Fit	
  rate	
  and	
  tariff	
  for	
  hydropower	
  above	
  2	
  MW	
  

The	
  review	
  of	
  ROC	
  banding	
  suggested	
  halving	
  the	
  payment	
  per	
  MWh	
  from	
  1	
  ROC	
  to	
  
0.5	
  MW	
   for	
   hydropower.	
   The	
   hydropower	
   industry	
   proved	
   that	
   the	
   reason	
  which	
   DECC	
  
provided	
   for	
   this	
   was	
   based	
   on	
   incorrect	
   evidence.	
   There	
   is	
   a	
   hope	
   that	
   this	
   might	
   be	
  
sufficient	
   to	
  return	
  at	
   least	
   to	
  1	
  ROC	
  on	
  completion	
  of	
  DECCs	
  review	
  of	
   the	
  consultation.	
  
However,	
   if	
   it	
   does	
   not	
   then	
   no	
   hydropower	
   above	
   2	
   MW	
   will	
   be	
   developed	
   severely	
  
threatening	
  the	
  2020	
  targets.	
  It	
  also	
  threatens	
  to	
  halve	
  the	
  FiT	
  tariff	
  between	
  2	
  and	
  5	
  MW	
  
which	
   will	
   add	
   to	
   the	
   same	
   conclusion.	
   	
   The	
   UK	
   hydropower	
   sector	
   therefore	
   strongly	
  
advises	
  DECC	
  that	
  there	
  must	
  be	
  no	
  halving	
  of	
  tariffs	
  for	
  hydropower	
  under	
  either	
  the	
  FiT	
  
or	
  ROC	
  regimes.	
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