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Highlights	
  
 

• The	
  Renewable	
  Heat	
  Incentive	
  (RHI)	
  aims	
  to	
  incentivise	
  renewable	
  heat	
  uptake	
  across	
  
the	
  UK.	
  

• A	
  school	
  geothermal	
  refurbishment	
  project	
  adopts	
  heat	
  pumps,	
  made	
  viable	
  because	
  of	
  
the	
  RHI	
  payments.	
  

• Initial	
  analysis	
  shows	
  that	
  on	
  site	
  issues,	
  such	
  as	
  planning	
  and	
  installation	
  reveals	
  
awareness	
  of	
  the	
  RHI	
  and	
  metering	
  is	
  lacking	
  during	
  the	
  construction	
  phase,	
  
compromising	
  project	
  viability.	
  

	
  

Abstract	
  
	
  

The	
  Government	
  run	
  UK	
  Renewable	
  Heat	
  Incentive	
  (RHI)	
  scheme	
  allows	
  cash	
  back	
  payments	
  to	
  
be	
  made	
  to	
  producers	
  of	
  renewable	
  heat.	
  As	
  a	
  world	
  first	
  for	
  renewable	
  heat,	
  it	
  aims	
  to	
  tackle	
  
head	
  on	
  the	
  issues	
  surrounding	
  emissions,	
  energy	
  use,	
  and	
  climate	
  change	
  targets.	
  However,	
  
whilst	
  the	
  scheme	
  goes	
  a	
  long	
  way	
  towards	
  meeting	
  these	
  climate	
  change	
  targets,	
  issues	
  have	
  
been	
  identified	
  that	
  may	
  compromise	
  its	
  effectiveness.	
  This	
  paper	
  aims	
  to	
  examine	
  the	
  progress	
  
of	
  the	
  RHI	
  since	
  its	
  launch	
  in	
  November	
  2011,	
  and	
  avenues	
  towards	
  a	
  more	
  effective	
  
deployment.	
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1.0	
   Introduction	
  
	
  
Renewable	
  energy	
  and	
  the	
  link	
  to	
  climate	
  change	
  targets	
  is	
  a	
  discussion	
  that	
  today	
  tops	
  the	
  bill	
  
across	
  many	
  sectors.	
  The	
  UK	
  Government	
  has	
  a	
  legally	
  binding	
  target	
  of	
  achieving	
  15%	
  of	
  its	
  
energy	
  consumption	
  through	
  renewable	
  means	
  by	
  2020[1],	
  as	
  well	
  as	
  reducing	
  greenhouse	
  gas	
  
emissions	
  by	
  34%	
  on	
  1990	
  levels[2].	
  	
  
	
  
Unfortunately,	
  interim	
  targets	
  so	
  far	
  have	
  not	
  been	
  met	
  –	
  for	
  example,	
  the	
  previous	
  UK	
  
Government’s	
  target	
  of	
  reducing	
  carbon	
  dioxide	
  emissions	
  by	
  20%	
  by	
  2010	
  was	
  not	
  achieved[3]	
  –	
  
which	
  makes	
  meeting	
  2020	
  targets	
  across	
  EU	
  Climate	
  Change	
  policies	
  particularly	
  challenging.	
  A	
  
cost	
  effective	
  and	
  efficient	
  balance	
  between	
  economic	
  and	
  industrial	
  growth,	
  whilst	
  



incorporating	
  a	
  reduction	
  in	
  greenhouse	
  gas	
  emissions,	
  must	
  soon	
  be	
  developed;	
  that	
  is,	
  a	
  
transition	
  to	
  a	
  low	
  carbon	
  economy.	
  
	
  
1.1	
  	
   Carbon	
  Reduction	
  
	
  
For	
  carbon	
  dioxide,	
  the	
  greenhouse	
  gas	
  that	
  is	
  most	
  notably	
  attributed	
  as	
  the	
  main	
  human	
  
driver	
  behind	
  climate	
  change,	
  the	
  European	
  Commission	
  (EC)	
  is	
  recommending	
  that	
  emissions	
  
on	
  1990	
  levels	
  be	
  reduced	
  by	
  25%	
  by	
  2020,	
  and	
  40%	
  by	
  2030,	
  to	
  make	
  the	
  transition	
  to	
  a	
  low	
  
carbon	
  economy	
  cost	
  efficient[4].	
  Taking	
  the	
  UK’s	
  groundwork	
  on	
  interim	
  2010	
  targets	
  into	
  
account,	
  a	
  lot	
  has	
  to	
  be	
  done	
  in	
  this	
  area	
  to	
  make	
  these	
  EC	
  figures	
  a	
  reality.	
  
	
  
As	
  of	
  2010,	
  the	
  UK	
  Government	
  has	
  managed	
  to	
  reduce	
  their	
  own	
  carbon	
  emissions	
  by	
  14%,	
  
however	
  carbon	
  emissions	
  as	
  a	
  whole	
  for	
  the	
  UK	
  grew	
  for	
  the	
  year	
  2010,	
  then	
  reduced	
  for	
  
2011[5].	
  Linked	
  to	
  the	
  recession,	
  the	
  economy	
  showed	
  a	
  moderate	
  recovery	
  for	
  2010	
  followed	
  by	
  
the	
  recession	
  taking	
  hold	
  again	
  in	
  2011.	
  This	
  recent	
  downturn	
  in	
  the	
  economy	
  is	
  a	
  good	
  
development	
  for	
  reducing	
  carbon	
  emissions,	
  but	
  in	
  the	
  long	
  term	
  provides	
  no	
  certainty	
  for	
  
securing	
  a	
  definite	
  reduction	
  in	
  carbon	
  emissions	
  on	
  1990	
  levels.	
  
	
  
1.2	
  	
   Heating	
  
	
  
Of	
  the	
  UK	
  energy	
  usage	
  mix,	
  heating	
  is	
  the	
  single	
  biggest	
  sector	
  in	
  terms	
  of	
  energy	
  consumption,	
  
with	
  heating	
  and	
  electricity	
  together	
  forming	
  the	
  biggest	
  sector	
  in	
  terms	
  of	
  carbon	
  emissions[6].	
  
As	
  electricity	
  and	
  heating	
  are	
  so	
  closely	
  linked	
  –	
  that	
  is,	
  we	
  use	
  in	
  part	
  electricity	
  to	
  heat	
  our	
  
homes,	
  offices,	
  and	
  industrial	
  spaces,	
  and	
  likewise	
  use	
  electricity	
  to	
  cool	
  them	
  –	
  an	
  approach	
  
that	
  considers	
  heating	
  as	
  a	
  critical	
  mass	
  within	
  the	
  energy	
  debate	
  should	
  therefore	
  net	
  a	
  two-­‐
fold	
  win	
  in	
  meeting	
  climate	
  change	
  targets	
  as	
  we	
  move	
  towards	
  2020.	
  
	
  
1.3	
  	
   Incentive	
  Schemes	
  	
  
	
  
Feed-­‐In	
  Tariffs	
  (FITs)	
  are	
  already	
  commonplace,	
  where	
  domestic	
  and	
  industrial	
  producers	
  of	
  
renewable	
  electricity	
  are	
  paid	
  in	
  part	
  for	
  the	
  electricity	
  that	
  they	
  produce,	
  even	
  if	
  they	
  use	
  it	
  
themselves[7].	
  Other	
  Government	
  programmes	
  such	
  as	
  the	
  Carbon	
  Emissions	
  Reduction	
  Target	
  
(CERT)	
  and	
  the	
  Community	
  Energy	
  Saving	
  Programme	
  (CESP)	
  aim	
  to	
  incentivise	
  energy	
  efficiency,	
  
reduce	
  carbon	
  emissions,	
  and	
  tackle	
  fuel	
  poverty,	
  and	
  have	
  so	
  far	
  proven	
  to	
  be	
  highly	
  successful	
  
in	
  development	
  within	
  these	
  areas[8].	
  
	
  
By	
  measuring	
  energy	
  produced	
  instead	
  of	
  electricity	
  fed	
  in,	
  heat	
  can	
  also	
  be	
  produced	
  inline	
  
with	
  a	
  scheme	
  such	
  as	
  the	
  FITs[9].	
  It	
  is	
  clear	
  that	
  considering	
  heat	
  within	
  this	
  framework	
  is	
  critical	
  
in	
  order	
  to	
  see	
  successful	
  improvements	
  in	
  a	
  sector	
  that	
  requires	
  significant	
  reform	
  if	
  it	
  is	
  to	
  be	
  
aligned	
  with	
  emissions	
  targets	
  and	
  the	
  future	
  UK	
  energy	
  portfolio.	
  	
  
	
  
	
  
2.0	
   The	
  Renewable	
  Heat	
  Incentive	
  
	
  
FITs	
  were	
  introduced	
  as	
  part	
  of	
  the	
  Energy	
  Act	
  (2008)	
  and	
  at	
  the	
  same	
  time	
  a	
  provision	
  was	
  also	
  
made	
  to	
  allow	
  the	
  Secretary	
  of	
  State	
  to	
  establish	
  a	
  financial	
  support	
  programme	
  for	
  renewable	
  
heat	
  –	
  this	
  is	
  known	
  as	
  the	
  Renewable	
  Heat	
  Incentive	
  (RHI)	
  scheme[10].
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  is	
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A	
  world	
  first	
  for	
  renewable	
  heat	
  generation,	
  the	
  Government	
  run	
  RHI	
  scheme	
  aims	
  to	
  tackle	
  
head	
  on	
  the	
  issues	
  surrounding	
  the	
  reduction	
  of	
  carbon	
  emissions	
  and	
  meeting	
  climate	
  change	
  
targets	
  by	
  incentivising	
  the	
  uptake	
  of	
  renewable	
  heat	
  across	
  the	
  UK.	
  Open	
  to	
  non-­‐domestic	
  
applications	
  in	
  December	
  2011,	
  with	
  the	
  domestic	
  regime	
  to	
  follow	
  in	
  spring	
  2014,	
  the	
  scheme	
  
allows	
  cash	
  back	
  payments	
  to	
  be	
  made	
  to	
  producers	
  of	
  renewable	
  heat,	
  where	
  heat	
  is	
  derived	
  
from	
  technologies	
  including	
  solid	
  biomass,	
  ground	
  and	
  water	
  source	
  heat	
  pumps,	
  solar	
  thermal,	
  
solid	
  biomass	
  in	
  Municipal	
  Solid	
  Waste	
  (MSW),	
  biogas	
  and	
  biomethane	
  injection[11].	
  Ultimately,	
  
the	
  RHI	
  is	
  aiming	
  to	
  provide	
  a	
  maximum	
  rate	
  of	
  return	
  of	
  12%	
  on	
  the	
  additional	
  capital	
  costs	
  of	
  
installing	
  the	
  renewables	
  to	
  combat	
  investor	
  hurdles[12].	
  This	
  varies	
  by	
  technology,	
  for	
  example	
  
in	
  the	
  case	
  of	
  solar	
  thermal	
  where	
  the	
  rate	
  of	
  return	
  is	
  6%[13],	
  mirroring	
  installation	
  and	
  
deployment	
  costs	
  associated	
  with	
  the	
  specified	
  technology.	
  
	
  
The	
  RHI	
  largely	
  has	
  the	
  potential	
  to	
  generate	
  the	
  returns	
  on	
  investment	
  that	
  are	
  required	
  to	
  
make	
  many	
  projects	
  viable	
  with	
  payback	
  periods	
  that	
  are	
  satisfactory[14].	
  
	
  
2.1	
  	
   Policy	
  and	
  Process	
  
	
  
Policy	
  and	
  regulations	
  concerning	
  the	
  RHI	
  are	
  managed	
  by	
  the	
  Department	
  of	
  Energy	
  and	
  
Climate	
  Change	
  (DECC),	
  with	
  administration	
  for	
  the	
  scheme	
  being	
  handled	
  by	
  the	
  Office	
  of	
  Gas	
  
and	
  Electricity	
  Markets	
  (Ofgem)[11].	
  This	
  builds	
  on	
  Ofgem’s	
  successful	
  achievements	
  such	
  as	
  that	
  
for	
  the	
  administration	
  for	
  the	
  FITs.	
  
	
  
The	
  process	
  of	
  applying	
  for	
  the	
  RHI	
  is	
  two	
  fold.	
  Firstly,	
  the	
  applicant	
  must	
  be	
  the	
  owner	
  of	
  the	
  
installation	
  (as	
  defined	
  as	
  eligible	
  by	
  Ofgem),	
  and	
  the	
  installation	
  must	
  be	
  installed	
  prior	
  to	
  the	
  
application	
  being	
  submitted[11].	
  The	
  application	
  is	
  submitted	
  online	
  via	
  Ofgem’s	
  website,	
  and	
  is	
  
to	
  include	
  details	
  of	
  the	
  installation,	
  commissioning	
  certificates,	
  as	
  well	
  as	
  schematic	
  diagrams.	
  
Ofgem	
  will	
  then	
  accredit	
  the	
  installation	
  or	
  enquire	
  further	
  about	
  the	
  nature	
  of	
  the	
  project	
  if	
  
clarification	
  is	
  required.	
  If	
  approved,	
  quarterly	
  heat	
  readings	
  are	
  submitted	
  online	
  by	
  the	
  
applicant	
  and	
  quarterly	
  payments	
  are	
  received	
  accordingly	
  inline	
  with	
  the	
  RHI	
  tariffs	
  and	
  the	
  
amount	
  of	
  renewable	
  heat	
  produced[15].	
  
	
  
2.2	
  	
   Initial	
  Analysis	
  after	
  Implementation	
  
	
  
The	
  administration	
  and	
  implementation	
  of	
  the	
  RHI	
  is	
  designed	
  to	
  be	
  straightforward,	
  as	
  anything	
  
overly	
  complex	
  is	
  likely	
  to	
  go	
  against	
  the	
  aim	
  of	
  incentivising	
  the	
  uptake	
  of	
  renewable	
  heat.	
  
However,	
  there	
  are	
  some	
  issues	
  that	
  may	
  cause	
  confusion	
  as	
  the	
  RHI	
  scheme	
  progresses.	
  The	
  
RHI	
  has	
  been	
  received	
  well	
  –	
  as	
  of	
  March	
  2012,	
  applications	
  amounted	
  to	
  300	
  –	
  however	
  only	
  15	
  
of	
  these	
  had	
  been	
  approved	
  and	
  fully	
  accredited,	
  to	
  allow	
  payments	
  to	
  be	
  made	
  to	
  the	
  
applicants	
  (R.	
  Gibson1	
  2012,	
  pers.	
  comm.,	
  20	
  March).	
  With	
  timescales	
  of	
  4	
  weeks	
  claimed	
  for	
  
simple	
  systems	
  and	
  6	
  weeks	
  for	
  complex	
  systems,	
  for	
  an	
  £860million	
  scheme	
  the	
  rate	
  of	
  
accreditation	
  should	
  have	
  been	
  higher.	
  One	
  year	
  on,	
  applications	
  rose	
  to	
  1710	
  as	
  of	
  28th	
  
February	
  2013,	
  with	
  603	
  installations	
  fully	
  accredited	
  and	
  having	
  received	
  a	
  payment[16]	
  –	
  a	
  
marked	
  increase	
  after	
  an	
  evidently	
  slow	
  start.	
  
	
  
An	
  initial	
  performance	
  review	
  however	
  highlights	
  a	
  slight	
  misalignment	
  of	
  the	
  process	
  of	
  
obtaining	
  permission	
  and	
  the	
  accreditation	
  for	
  a	
  renewable	
  heat	
  installation.	
  For	
  example,
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planning	
  permission	
  for	
  certain	
  technologies	
  has	
  to	
  be	
  sought	
  before	
  the	
  RHI	
  is	
  applied	
  for,	
  and	
  
before	
  the	
  installation	
  is	
  accredited	
  by	
  Ofgem	
  –	
  but	
  this	
  process	
  is	
  extremely	
  risky	
  for	
  the	
  
installation	
  owner	
  as	
  there	
  is	
  no	
  guarantee	
  that	
  their	
  installation	
  will	
  be	
  accredited	
  even	
  after	
  
the	
  costly	
  planning	
  application	
  is	
  submitted	
  (M.	
  Drummond2	
  2012,	
  pers.	
  comm.,	
  20	
  March).	
  	
  
	
  
Also,	
  whilst	
  pre-­‐approval	
  for	
  technologies	
  above	
  200kW	
  exists,	
  no	
  pre-­‐approval	
  process	
  exists	
  
for	
  smaller	
  projects	
  –	
  that	
  is,	
  smaller	
  installations	
  have	
  to	
  be	
  in	
  place	
  before	
  the	
  RHI	
  is	
  applied	
  
for,	
  and	
  before	
  the	
  installation	
  is	
  accredited	
  by	
  Ofgem	
  (M.	
  Drummond	
  2012,	
  pers.	
  comm.,	
  20	
  
March).	
  This	
  could	
  be	
  seen	
  as	
  a	
  huge	
  risk	
  for	
  smaller	
  project	
  installers	
  in	
  terms	
  of	
  initial	
  costs	
  
and	
  no	
  guarantee	
  of	
  receiving	
  the	
  accreditation	
  required	
  in	
  order	
  to	
  receive	
  the	
  RHI	
  payments.	
  
	
  
March	
  2012	
  also	
  saw	
  DECC	
  issue	
  a	
  consultation	
  on	
  interim	
  cost	
  control	
  for	
  the	
  RHI	
  which	
  would	
  
suspend	
  the	
  scheme	
  until	
  the	
  next	
  financial	
  year	
  should	
  the	
  budget	
  of	
  £860million	
  be	
  under	
  
threat	
  through	
  application	
  numbers	
  and	
  accreditation	
  rates[17].	
  At	
  a	
  critical	
  point	
  when	
  the	
  
scheme	
  was	
  just	
  initiated,	
  this	
  was	
  an	
  unusual	
  move	
  having	
  the	
  potential	
  to	
  make	
  prospective	
  
applicants	
  nervous.	
  
	
  
It	
  is	
  evident	
  that	
  these	
  issues	
  may	
  limit	
  the	
  RHI’s	
  effectiveness	
  in	
  incentivising	
  the	
  uptake	
  of	
  
renewable	
  heat	
  for	
  both	
  small-­‐scale	
  and	
  large-­‐scale	
  producers	
  across	
  the	
  UK.	
  From	
  an	
  
environmental	
  aspect,	
  it	
  is	
  also	
  notable	
  that	
  there	
  is	
  no	
  minimum	
  efficiency	
  directive	
  for	
  
installations	
  within	
  the	
  RHI,	
  and	
  there	
  are	
  no	
  specific	
  criteria	
  for	
  the	
  calorific	
  value	
  of	
  the	
  fuel	
  to	
  
be	
  used	
  (as,	
  for	
  example,	
  in	
  solid	
  biomass	
  facilities	
  that	
  generate	
  heat)	
  (R.	
  Gibson	
  2012,	
  pers.	
  
comm.,	
  20	
  March).	
  
	
  
2.3	
  	
   Domestic	
  and	
  Non-­‐Domestic	
  installations	
  
	
  
The	
  distinction	
  between	
  domestic	
  installations	
  (which	
  is	
  open	
  for	
  applications	
  as	
  of	
  spring	
  2014)	
  
and	
  non-­‐domestic	
  installations	
  is	
  also	
  not	
  entirely	
  clear	
  within	
  the	
  administration	
  framework	
  of	
  
the	
  RHI.	
  Ofgem	
  have	
  stated	
  that	
  the	
  RHI	
  is	
  currently	
  open	
  for	
  applications	
  from	
  the	
  non-­‐
domestic	
  sector,	
  however	
  a	
  critical	
  element	
  not	
  fully	
  explored	
  or	
  emphasised	
  by	
  Ofgem	
  is	
  that	
  
two	
  or	
  more	
  private	
  dwellings	
  using	
  heat	
  from	
  the	
  one	
  renewable	
  heat	
  facility	
  is	
  currently	
  
eligible	
  for	
  RHI	
  payments	
  (R.	
  Gibson	
  2012,	
  pers.	
  comm.,	
  20	
  March).	
  This	
  means	
  that,	
  even	
  
though	
  households	
  can	
  currently	
  receive	
  one	
  off	
  payments	
  under	
  the	
  Renewable	
  Heat	
  Premium	
  
Payment	
  scheme	
  (RHPP),	
  administered	
  by	
  the	
  Energy	
  Saving	
  Trust	
  to	
  assist	
  in	
  installing	
  
renewable	
  heat	
  technologies,	
  many	
  individual	
  private	
  properties	
  may	
  be	
  missing	
  out	
  on	
  the	
  RHI	
  
as	
  it	
  currently	
  stands.	
  As	
  the	
  expected	
  deployment	
  date	
  for	
  the	
  RHI	
  scheme	
  in	
  the	
  domestic	
  
sector	
  is	
  now	
  spring	
  2014	
  after	
  some	
  delays,	
  this	
  is	
  worth	
  considering	
  as	
  multiple	
  domestic	
  
installations	
  could	
  be	
  operating,	
  owners	
  could	
  be	
  receiving	
  payments,	
  and	
  movement	
  could	
  be	
  
being	
  made	
  towards	
  meeting	
  climate	
  change	
  targets.	
  Given	
  that	
  the	
  cost	
  of	
  installation	
  for	
  any	
  
given	
  renewable	
  heat	
  technology	
  can	
  run	
  into	
  many	
  thousands	
  of	
  pounds,	
  with	
  lengthy	
  payback	
  
timescales,	
  many	
  community	
  groups	
  and	
  co-­‐operative	
  organisations	
  –	
  that	
  is,	
  those	
  most	
  likely	
  
to	
  benefit	
  from	
  renewable	
  heat	
  technologies	
  but	
  who	
  lack	
  the	
  formal	
  business	
  arrangement	
  –	
  
may	
  be	
  missing	
  out	
  aswell.	
  
	
  
Fundamentally,	
  the	
  definition	
  of	
  domestic	
  and	
  non-­‐domestic	
  as	
  supplied	
  by	
  Ofgem	
  is	
  not	
  clear,	
  
and	
  may	
  result	
  in	
  many	
  individuals	
  and	
  groups	
  not	
  exploring	
  the	
  RHI	
  until	
  much	
  later	
  in	
  2014	
  
when	
  the	
  domestic	
  sector	
  is	
  expected	
  to	
  come	
  into	
  force.	
  
	
  



	
  
3.0	
  	
   A	
  School	
  Geothermal	
  Heat	
  Case	
  Study	
  
	
  
A	
  project	
  has	
  arisen	
  that	
  is	
  soon	
  to	
  make	
  use	
  of	
  the	
  benefits	
  that	
  the	
  RHI	
  offers,	
  both	
  in	
  terms	
  of	
  
environmental	
  and	
  monetary	
  savings,	
  whilst	
  adopting	
  a	
  novel	
  approach	
  to	
  renewable	
  heat.	
  
Glasgow	
  City	
  Council,	
  Scotland,	
  is	
  in	
  the	
  advanced	
  stages	
  of	
  a	
  programme	
  to	
  modernise	
  strategic	
  
learning	
  establishments,	
  specifically	
  primary,	
  special	
  education	
  needs	
  schools,	
  and	
  pre	
  5	
  
establishments[18].	
  Part	
  of	
  this	
  programme	
  has	
  seen	
  the	
  commencement	
  in	
  January	
  2012	
  of	
  the	
  
refurbishment	
  of	
  a	
  Victorian	
  primary	
  school	
  in	
  Glasgow’s	
  West	
  End.	
  
	
  
Dowanhill	
  Primary	
  School,	
  built	
  in	
  1894,	
  has	
  a	
  prime	
  location	
  within	
  the	
  Glasgow	
  West	
  End	
  
community.	
  Situated	
  off	
  Byres	
  Road	
  -­‐	
  a	
  main	
  thoroughfare	
  for	
  shoppers	
  and	
  residents	
  and	
  close	
  
to	
  Glasgow	
  University,	
  the	
  historic	
  building	
  commands	
  much	
  admiration	
  for	
  the	
  Victorian	
  
architecture.	
  As	
  such,	
  Glasgow	
  City	
  Council	
  saw	
  it	
  necessary	
  to	
  modernise,	
  not	
  demolish,	
  at	
  a	
  
cost	
  of	
  £9million,	
  whilst	
  staying	
  inline	
  with	
  their	
  development	
  policies[18].	
  The	
  school	
  will	
  have	
  14	
  
new	
  classrooms	
  spanning	
  5	
  floors,	
  a	
  new	
  extension	
  wing	
  housing	
  nursery	
  facilities	
  and	
  general-­‐
purpose	
  areas,	
  and	
  will	
  service	
  a	
  heat	
  requirement	
  of	
  400kW.	
  
	
  
Ultimately,	
  Glasgow	
  City	
  Councils	
  aims	
  are	
  to	
  create	
  a	
  multi-­‐use,	
  multi-­‐purpose	
  facility	
  (including	
  
a	
  nursery	
  and	
  community	
  space)	
  that	
  considers	
  social,	
  economic,	
  and	
  environmental	
  goals,	
  
whilst	
  incorporating	
  sustainable	
  architecture	
  and	
  construction	
  into	
  the	
  design	
  and	
  management	
  
of	
  the	
  build[18].	
  It	
  is	
  understood	
  that	
  planning	
  constraints	
  often	
  inhibit	
  the	
  ability	
  to	
  expand	
  into	
  
one’s	
  own	
  space,	
  so	
  the	
  school	
  is	
  designed	
  with	
  this	
  flexibility	
  in	
  mind	
  whereby	
  modifications	
  
and	
  extensions	
  can	
  be	
  completed	
  without	
  adverse	
  environmental	
  and	
  social	
  effects[18].	
  	
  
	
  
3.1	
   Geothermal	
  Heating	
  and	
  the	
  RHI	
  
	
  
The	
  renewable	
  technology	
  element	
  of	
  the	
  project	
  in	
  Glasgow’s	
  West	
  End	
  considers	
  a	
  novel	
  
approach	
  to	
  renewable	
  heat,	
  not	
  yet	
  applied	
  anywhere	
  in	
  the	
  UK.	
  Two	
  100m	
  test	
  boreholes	
  
found	
  the	
  school	
  grounds	
  to	
  be	
  preferential	
  to	
  the	
  use	
  of	
  ground	
  source	
  heat	
  -­‐	
  groundwater	
  was	
  
present	
  within	
  the	
  bedrock	
  and	
  the	
  thermal	
  conductivity	
  of	
  the	
  boreholes	
  were	
  75%	
  and	
  78%	
  
higher	
  than	
  anticipated	
  for	
  shale	
  and	
  sandstone[15].	
  Ground	
  Source	
  Heat	
  Pumps	
  (GSHPs),	
  of	
  
reasonable	
  capacity,	
  would	
  therefore	
  be	
  entirely	
  viable.	
  GSHPs	
  connected	
  to	
  eighteen	
  110m	
  
boreholes	
  laid	
  out	
  in	
  the	
  surrounding	
  car	
  park	
  and	
  adjoining	
  playground	
  are	
  to	
  supply	
  heat	
  for	
  
the	
  school	
  in	
  combination	
  with	
  a	
  Combined	
  Heat	
  and	
  Power	
  (CHP)	
  facility[15].	
  During	
  times	
  of	
  
extreme	
  cold,	
  the	
  CHP	
  is	
  to	
  be	
  used	
  to	
  protect	
  the	
  boreholes	
  by	
  sending	
  heat	
  down	
  them	
  if	
  this	
  
facility	
  is	
  needed.	
  In	
  displacing	
  the	
  original	
  oil	
  fired	
  boilers,	
  this	
  tandem	
  approach	
  crucially	
  
protects	
  the	
  asset,	
  as	
  far	
  as	
  is	
  reasonably	
  practical,	
  from	
  rising	
  energy	
  costs	
  in	
  the	
  future.	
  	
  
	
  
GSHPs	
  do	
  however	
  require	
  a	
  relatively	
  small	
  electrical	
  input	
  for	
  their	
  operation.	
  Grid	
  electricity	
  
can	
  be	
  considered	
  as	
  poor	
  thermal	
  efficiency	
  energy	
  transfer	
  into	
  electrical	
  energy	
  at	
  the	
  power	
  
station,	
  and	
  using	
  this	
  generated	
  electricity	
  for	
  running	
  the	
  GSHPs	
  would	
  not	
  contribute	
  to	
  the	
  
lowest	
  possible	
  cost	
  and	
  lowest	
  carbon	
  emissions[15].	
  Generating	
  onsite	
  electricity,	
  using	
  gas	
  
fired	
  CHP,	
  is	
  considered	
  a	
  viable	
  option	
  whereby	
  running	
  costs	
  for	
  the	
  GSHPs	
  and	
  overall	
  
emissions	
  are	
  minimized,	
  whilst	
  taking	
  advantage	
  of	
  the	
  lower	
  price	
  for	
  mains	
  gas.	
  Onsite	
  
biomass	
  facilities	
  were	
  also	
  considered,	
  however	
  space	
  constraints	
  and	
  infrastructure	
  issues	
  
made	
  this	
  unfeasible.	
  GSHPs	
  provide	
  the	
  viable	
  mechanism	
  to	
  explore	
  this	
  build	
  within	
  the	
  RHI.	
  	
  
	
  



3.2	
   The	
  RHI	
  in	
  Practice	
  
	
  
The	
  RHI	
  is	
  therefore	
  set	
  to	
  form	
  a	
  large	
  part	
  of	
  the	
  school	
  refurbishment	
  project	
  in	
  
demonstrating	
  the	
  cost	
  effectiveness	
  and	
  environmental	
  viability	
  of	
  the	
  build.	
  To	
  further	
  support	
  
the	
  project,	
  a	
  series	
  of	
  fortnightly	
  mechanical	
  service	
  meetings	
  were	
  arranged	
  by	
  the	
  principal	
  
contractor	
  and	
  held	
  on	
  site	
  for	
  the	
  duration	
  of	
  the	
  build,	
  bringing	
  together	
  team	
  members	
  
involved	
  in	
  ventilation,	
  sprinklers,	
  heating,	
  controls	
  such	
  as	
  the	
  Building	
  Management	
  System	
  
(BMS),	
  as	
  well	
  as	
  plumbing	
  and	
  overall	
  mechanical	
  and	
  electrical	
  matters.	
  Issues	
  and	
  general	
  
progress	
  are	
  communicated	
  and	
  discussed	
  between	
  all	
  team	
  members	
  present,	
  ensuring	
  swift	
  
work-­‐arounds	
  from	
  problem	
  to	
  solution	
  as	
  and	
  when	
  they	
  arise.	
  
	
  
Whilst	
  the	
  mechanical	
  workshops	
  held	
  onsite	
  are	
  successful	
  in	
  identifying	
  problems	
  and	
  
maintaining	
  progress,	
  it	
  is	
  revealing	
  to	
  see	
  that	
  the	
  RHI	
  does	
  not	
  fall	
  neatly	
  within	
  the	
  
construction	
  phase	
  of	
  the	
  build.	
  The	
  calculations	
  for	
  determining	
  what	
  element	
  of	
  the	
  heat	
  
produced	
  is	
  truly	
  renewable	
  are	
  fairly	
  straightforward,	
  as	
  gas	
  fired	
  CHP	
  is	
  not	
  classed	
  as	
  
‘renewable’.	
  Ofgem	
  advises	
  that	
  the	
  quantity	
  of	
  heat	
  placed	
  back	
  into	
  the	
  ground,	
  to	
  protect	
  the	
  
boreholes,	
  should	
  simply	
  be	
  subtracted	
  from	
  the	
  quantity	
  of	
  heat	
  extracted	
  from	
  the	
  ground,	
  
which	
  ensures	
  a	
  minimisation	
  of	
  heat	
  meters	
  (R.	
  Gibson	
  2012,	
  pers.	
  comm.,	
  20	
  March)	
  (fig.	
  1).	
  
	
  

	
  
Fig.	
  1	
  Layout	
  of	
  RHI	
  Meters	
  

	
  
	
  
However,	
  there	
  exists	
  uncertainty	
  for	
  the	
  contractor	
  as	
  to	
  where	
  the	
  heat	
  meters	
  are	
  to	
  be	
  
positioned	
  and	
  when	
  the	
  RHI	
  accreditation	
  will	
  be	
  achieved.	
  This	
  is	
  compounded	
  by	
  there	
  
existing	
  little	
  to	
  no	
  framework	
  for	
  where	
  the	
  RHI	
  fits	
  within	
  a	
  build,	
  yet	
  it	
  is	
  this	
  crucial	
  incentive	
  
scheme	
  that	
  aims	
  to	
  make	
  many	
  projects	
  viable.	
  For	
  this	
  specific	
  project,	
  the	
  RHI	
  meters	
  and	
  
metering	
  were	
  a	
  consistent	
  unknown.	
  Quite	
  simply,	
  if	
  the	
  RHI	
  is	
  to	
  succeed,	
  it	
  has	
  to	
  find	
  a	
  
recognised	
  and	
  universally	
  accepted	
  place	
  within	
  planning	
  guidelines.	
  
	
  
	
  



4.0	
  	
   Conclusions	
  
	
  
Examining	
  the	
  RHI	
  framework	
  and	
  exploring	
  the	
  options	
  for	
  renewable	
  heat	
  through	
  a	
  real	
  world	
  
project,	
  it	
  is	
  apparent	
  that	
  the	
  RHI	
  scheme	
  has	
  some	
  way	
  to	
  go	
  if	
  it	
  is	
  to	
  incentivise	
  the	
  uptake	
  of	
  
renewable	
  heat	
  towards	
  meeting	
  climate	
  change	
  targets.	
  Effective	
  implementation	
  of	
  the	
  RHI	
  
scheme	
  should	
  take	
  issues,	
  such	
  as	
  planning	
  and	
  accreditation,	
  into	
  account	
  before	
  they	
  cause	
  a	
  
hindrance,	
  as	
  more	
  installations	
  come	
  online	
  ready	
  for	
  RHI	
  accreditation.	
  Implementation	
  of	
  
renewable	
  heat	
  on	
  a	
  broader	
  scale	
  should	
  also	
  consider	
  universal	
  integration	
  strategies	
  to	
  allow	
  
a	
  wider	
  uptake	
  of	
  renewable	
  heat	
  technologies.	
  
	
  
Whilst	
  the	
  RHI	
  is	
  clear	
  and	
  transparent	
  within	
  a	
  policy	
  context,	
  at	
  a	
  construction	
  level	
  phase	
  
there	
  needs	
  to	
  be	
  a	
  significant	
  improvement	
  in	
  how	
  the	
  RHI	
  is	
  managed	
  and	
  supported	
  in	
  order	
  
to	
  fully	
  aid	
  implementation.	
  This	
  could	
  be	
  through	
  more	
  accessible	
  guidance	
  on	
  the	
  RHI	
  for	
  
those	
  working	
  on	
  construction	
  sites,	
  or	
  alternatively	
  a	
  broader	
  awareness	
  on	
  the	
  importance	
  of	
  
the	
  RHI	
  within	
  an	
  entire	
  project.	
  In	
  many	
  cases,	
  the	
  RHI	
  is,	
  and	
  should	
  be	
  seen	
  as,	
  the	
  crucial	
  
component	
  that	
  makes	
  many	
  projects	
  viable.	
  
	
  
In	
  a	
  broader	
  sense,	
  the	
  RHI	
  also	
  represents	
  an	
  opportunity	
  to	
  transform	
  the	
  heating	
  market	
  
across	
  varying	
  technologies,	
  continual	
  reduction	
  of	
  carbon	
  emissions,	
  and	
  integrated	
  control	
  
measures	
  towards	
  a	
  resilient	
  and	
  secure	
  ‘future-­‐proof’	
  energy	
  economy.	
  This	
  gives	
  a	
  significant	
  
advantage	
  for	
  those	
  willing	
  to	
  innovate,	
  such	
  as	
  in	
  the	
  geothermal	
  refurbishment	
  project	
  in	
  
Glasgow.	
  However,	
  if	
  the	
  RHI	
  is	
  not	
  integrated	
  correctly,	
  project	
  success	
  may	
  be	
  compromised,	
  
instead	
  hindering	
  the	
  heating	
  market	
  and	
  the	
  technologies	
  that	
  are	
  adopted.	
  	
  
	
  
For	
  renewable	
  heat	
  to	
  succeed,	
  innovative	
  projects	
  are	
  crucial	
  to	
  test	
  feasibility	
  and	
  cost,	
  
revenue,	
  and	
  also	
  the	
  management	
  of	
  risk.	
  Without	
  pioneering	
  examples,	
  the	
  move	
  towards	
  
meeting	
  EU	
  Climate	
  Change	
  targets	
  will	
  be	
  slow	
  –	
  however,	
  for	
  those	
  willing	
  to	
  overcome	
  what	
  
may	
  be	
  viewed	
  as	
  risks,	
  significant	
  benefits	
  and	
  valuable	
  experience	
  can	
  be	
  attained.	
  Innovative	
  
projects	
  such	
  as	
  that	
  in	
  Glasgow’s	
  West	
  End	
  are	
  supported	
  by	
  the	
  RHI,	
  though	
  the	
  lack	
  of	
  clarity	
  
in	
  how	
  the	
  RHI	
  is	
  integrated	
  in	
  the	
  build,	
  and	
  how	
  the	
  RHI	
  functions	
  out	
  with	
  policy	
  and	
  in	
  the	
  
real	
  world,	
  is	
  not	
  fully	
  supporting	
  the	
  implementation	
  of	
  a	
  scheme	
  that	
  has	
  the	
  potential	
  to	
  
transform	
  the	
  heating	
  market.	
  
	
  
It	
  could	
  be	
  that	
  it	
  is	
  too	
  early	
  to	
  comment	
  on	
  the	
  RHI	
  giving	
  its	
  lifetime	
  of	
  20	
  years	
  –	
  however,	
  
when	
  multi-­‐million	
  pound	
  developments	
  can	
  either	
  succeed	
  or	
  fail	
  based	
  on	
  RHI	
  support,	
  issues	
  
such	
  as	
  those	
  identified	
  here	
  are	
  shown	
  to	
  be	
  significant,	
  and	
  should	
  be	
  addressed	
  for	
  future	
  
renewable	
  heating	
  projects.	
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