
	  

To:	   	   Cheryl	  Taylor	  
SFPUC	  CC:	   Barbara	  Hale,	  Harlan	  Kelly,	  Jr.	   	  
From:	   	   Samuel	  Golding,	  Local	  Power	  Inc.	  
Date:	   	   October	  11,	  2012	  
RE:	   	   CS-‐920R-‐B,	  Task	  3,	  Subtask	  C,	  Preliminary	  Budgetary	  Estimates	  
	  

Summary	  
Financial	   pro	   forma	   analyses	   for	   six	   scenarios	   developed	   for	   the	   CleanPowerSF	  
preliminary	  budgetary	  estimates	  are	  given	  in	  the	  Appendix.	  	  
The	   analytical	   framework	   underpinning	   these	   preliminary	   results	   is	   a	   ‘cost	   of	  
service’	   model	   that	   estimates	   the	   revenue	   requirements	   for	   CleanPowerSF,	   and	  
compares	   this	   against	   the	   rates	   customers	  would	  have	  paid	  under	  Pacific	  Gas	  and	  
Electric.	   The	   model	   shows	   the	   impact	   of	   the	   deployment	   of	   demand	   side	   assets	  
(behind-‐the-‐meter,	   i.e.	   on	   a	   customer’s	   property)	   and	   supply	   side	   assets	   (both	   in-‐
front-‐of-‐the-‐meter	   and	  behind-‐the-‐meter)	  on	   the	  CCA’s	   revenue	   requirements	   and	  
total	  revenue.	  	  

Deploying	  a	  mix	  of	  behind-‐the-‐meter	  renewable	  generation	  and	  efficiency	  assets	  in	  
addition	   to	   traditional	   utility-‐scale	   renewable	   generation	   plants	   and	   conventional	  
power	  purchase	  agreements	   is	  a	  novel	  approach	  within	   the	  utility	   industry.	  While	  
companies	  in	  the	  broader	  energy	  industry	  have	  designed	  business	  models	  to	  finance	  
and	  deploy	  onsite	  energy	  production	  and	  efficiency	  assets,	   the	  utility	   industry	  has	  
not	   embraced	   these	   innovations	   for	   a	   variety	   of	   reasons..	   The	   approach	   detailed	  
here	   uniquely	   combines	   CCA	  with	   H	   Bonds	   according	   to	   adopted	   ordinances	   and	  
voter	  approval.	  The	  program	  as	  defined	  has	  not	  been	  implemented	  elsewhere.	  	  This	  
approach	   allows	   CleanPowerSF	   to	   fully	   embrace	   the	   potential	   of	   renewable	  
distributed	  generation	  and	  energy	  efficiency	  to	  achieve	  a	  maximum	  acceleration	  of	  
energy	  localization	  that	  is	  achievable	  economically.	  	  
Demonstrating	   analytically	   to	   the	   SFPUC	   precisely	   how	   this	   new	   business	   model	  
would	  function	  financially	  was	  the	  over-‐arching	  goal	  of	  this	  task.	  	  

To	  this	  end,	  Local	  Power	  has	  provided	  an	  ‘open	  book’	  spreadsheet	  containing	  all	  the	  
financial	   calculations	   for	   SFPUC	   internal	   review	   and	   use.	   The	   energy	   calculations	  
require	   the	   use	   of	   a	   database,	   accessible	   online	   through	   a	   web	   portal.	   While	   the	  
financial	   spreadsheet	   is	   necessarily	   complex,	   it	   is	   purposely	   laid	   out	   in	   a	   detailed	  
and	   transparent	   fashion,	   such	   that	   SFPUC	   staff	   should	   be	   able	   to	   understand	  
mathematically	  how	  this	  novel	  approach	  allows	  for	  a	  competitive	  cost	  of	  service	  for	  
its	  ratepayers	  while	  achieving	  social	  justice	  and	  environmental	  policy	  directives.	  	  

	  



	  

Policy	  Requirements	  and	  Preliminary	  Results	  

CleanPowerSF	   is	   bound	   by	   ordinance	   to	   supply	   51%	   of	   it’s	   energy	   needs	   from	  
renewable	   and	   demand-‐side	  measures	   by	   2017,	  while	  meeting	   or	   beating	   PG&E’s	  
rates,	  with	  a	  focus	  on	  deploying	  in-‐City	  and	  nearby	  resources.	  	  

The	  RPS	  was	  set	  at	  51%	  by	  2017	  and	  thereafter	  for	  all	  scenarios,	  and	  all	  electricity	  is	  
GHG	   free.	   The	   scenarios	   do	  meet	   or	   beat	   PG&E’s	   rates,	   with	   the	   exception	   of	   the	  
bilateral	   wholesale	   power	   contract	   with	   Shell	   Energy	   North	   America	   for	   a	   100%	  
renewable	  product.	  	  
Local	   Power	  was	   unable	   to	   achieve	   the	   51%	   goal	   in	   these	   draft	   runs	  with	   assets	  
deployed	   by	   the	   program.	   Depending	   on	   the	   scenario,	   the	   ‘Localization	   Portfolio	  
Standard’	   (LPS)	   varies	   between	   25%	   to	   47%	   by	   2017.	   This	   is	   not	   due	   to	   any	  
constraint	   in	   the	   financial	   performance	   of	   the	   deployment,	   but	   rather	   because	  
several	  technologies	  are	  not	  yet	  included	  in	  the	  model	  and	  CHP	  deployments	  being	  
constrained	   (as	   detailed	   under	   ‘Interpreting	   Preliminary	   Model	   Results’).	  	  
Correcting	  these	  shortcomings	  in	  the	  final	  model	  should	  achieve	  the	  51%	  goal.	  

	  

Scenarios	  

The	  preliminary	  budgetary	  estimates	  detail	  three	  scenarios:	  

Ø Rapid	  deployment	  
Ø Rapid	  deployment	  plus	  the	  repower	  of	  geothermal	  at	  the	  Geysers	  

Ø A	  slower	  deployment	  

These	   scenarios	   are	   duplicated	   under	   two	   different	   Phase	   I	   program	   design	  
assumptions,	   for	  a	  total	  of	  six	  scenarios.	  The	  two	  Phase	  I	  starting	  assumptions	  are	  
that	  in	  the	  first	  year	  of	  service,	  the	  program	  serves:	  

Ø 50,000	   residential	   customers	   with	   the	   100%	   renewable	   product	   to	   be	  
executed	  in	  the	  Shell	  confirmation	  agreement;	  

Ø 97,000	   residential	   customers	  with	   a	   roughly	   equal	   split	   between	   Shell	   null	  
power	   and	  Hetch	  Hetchy	   hydroelectric	   (using	   the	   generation	   profile	   of	   the	  
current	  sales	  into	  the	  Western	  System	  Power	  Pool),	  at	  RPS	  compliance	  (20%)	  
and	  100%	  GHG	  free	  electricity.	  

Thereafter,	   enrollment	   is	   phased	   to	   serve	   roughly	   33%	   of	   the	   customer	   base	   in	  
2014,	   66%	   in	   2015,	   and	   100%	   by	   2016,	   with	   a	   20%	   opt-‐out	   expected.	   Both	  
scenarios	  switch	  to	  a	  51%	  RPS	  in	  2017	  and	  for	  the	  years	  thereafter.	  	  

The	  main	  difference	  is	  that	  in	  the	  first	  Phase	  I	  design,	  the	  price	  premium	  is	  assumed	  
to	  result	  in	  the	  opt-‐out	  of	  50,000	  residential	  customers.	  The	  second	  Phase	  I	  design	  
does	   not	   require	   a	   rate	   increase	   (though	   the	   PG&E	   surcharges	   still	   result	   in	  
customers	  having	   to	  pay	   slightly	  more,	   similar	   to	  MEA's	  Phase	   I	   economics)	   -‐	   and	  
the	  50,000	  customers	  are	  enrolled	  in	  the	  CCA	  in	  subsequent	  years.	  
	  



	  

Interpreting	  Preliminary	  Model	  Results	  

These	  results	  should	  be	  treated	  as	  strictly	  preliminary	  in	  nature.	  There	  are	  several	  
important	  refinements	  to	  be	  made	  for	  the	  final	  model.	  	  
	  

Wholesale	  Contract	  and	  Market	  Purchases	  

Aside	  from	  the	  bilateral	  contract	  with	  Shell	  for	  residential	  service,	  market	  purchases	  
currently	  comprise	  the	  entirety	  of	  wholesale	  costs.This	  is	  a	  placeholder	  assumption	  
and	   likely	  overstates	   the	  cost	  of	  service,	  especially	   in	   the	   later	  years	  of	   the	  model.	  
Local	   Power	   will	   need	   to	   work	   closely	   with	   SFPUC	   procurement	   staff	   to	   develop	  
assumptions	   regarding	   the	   cost	   and	   terms	   of	   bilateral	  wholesale	   power	   contracts	  
that	  would	  be	  available	  to	  CleanPowerSF.	  	  
	  

Refining	  Inputs	  Based	  on	  the	  Site	  Selection	  Analysis	  

The	   Site	   Selection	   Analysis	   will	   inform	   the	   deployment	   schedule	   and	   volume	   of	  
various	   technologies.	   	   In	   particular,	   combined	   heat	   and	   power	   (CHP)	   applications	  
were	   constrained	   to	   60	   MW	   instead	   of	   the	   106+	   MW	   identified	   in	   City’s	   2007	  
cogeneration	  assessment	  for	  the	  draft	  model.	  This	  is	  because	  the	  draft	  deployment	  
is	   constrained	   to	   the	   estimated	   thermal	   end	   uses	   of	   the	   medium	   and	   large	  
commercial	  buildings	  in	  the	  City.	  CHP	  capacity	  in	  the	  final	  model	  will	  be	  increased	  
by	  two	  factors:	  

Ø Serving	   the	   cooling	   loads	   in	   these	  buildings,	  which	   requires	   the	  addition	  of	  
absorption	  chillers	  in	  the	  model.	  

Ø Serving	  smaller	  commercial	  buildings	  and	   industrial	  applications	  with	  CHP,	  
which	  will	  be	  estimated	  in	  the	  Site	  Selection	  Analysis	  and	  incorporated	  into	  
the	  model.	  	  
	  

Refining	  Estimates	  of	  PPA	  Costs	  

The	  draft	  model	  was	  run	  based	  on	  the	  assumption	  that	  all	  assets	  are	  owned	  by	  the	  
City	   and	   financed	   with	   non-‐taxable	   bonds,	   with	   the	   exception	   of	   demand-‐side	  
measures.	  Estimates	  of	  PPA	  costs	  will	  be	   refined	   for	   the	   final	  model,	   to	  assess	   the	  
impact	   of	   various	   incentives	   available	   to	   the	   private	   sector	   on	   the	   CCAs	   cost	   of	  
service.	  

	  

	  Addition	  of	  Technologies	  to	  the	  Model	  

The	  model	  is	  currently	  capable	  of	  running	  the	  following	  technologies:	  
Ø Solar	  Photovoltaics	  

Ø Wind	  Turbines	  



	  

Ø Energy	  Efficiency	  

Ø Combined	  heat	  and	  power:	  
Ø District	  Heating	  

Ø Fuel	  Cells	  
Ø Internal	  Combustion	  Engines	  

Ø Microturbines	  

Ø Turbines	  
Ø Geothermal	  

Ø Electric	  Fuel	  Cells	  

Ø Hetch	  Hetchy	  Hydroelectric	  
Several	   technologies	  are	  currently	  not	  being	  modeled	  currently	  but	  will	  be	   for	   the	  
final	  version,	  which	  when	  incorporated	  are	  expected	  to	  achieve	  a	  51%	  LPS	  by	  2017	  
while	  meeting	  or	  beating	  PG&E	  rates.	  	  These	  may	  include:	  

Ø Absorption	  Chillers	  

Ø Solar	  Thermal	  (distributed)	  
Ø Demand	  Response	  and	  Dispatch	  

Ø Advanced	  Energy	  Storage	  

Ø Tidal	  Power	  
Ø Wave	  Power	  

Ø Electric	  Vehicle	  (managed	  charging	  and	  vehicle-‐to-‐building)	  
Ø Ground	  Source	  Heat	  Pumps	  

	  

Modeling	  Overview	  
Energy	  Model	  

The	   energy	   model	   produces	   outputs	   that	   are	   used	   to	   calculate	   the	   impact	   of	   the	  
deployment	  of	  assets	  on	  CleanPowerSF’s	  energy	  and	  capacity	  requirements,	  as	  well	  
as	   the	   resulting	   cost	   and	   revenue	   for	   any	   power	   purchased	   from	   or	   sold	   into	   the	  
CAISO	  Day-‐Ahead	  Market	  (DAM).	  	  
It	  first	  calculates	  the	  CleanPowerSF	  load	  shape	  based	  on	  customer-‐class	  enrollment	  
volumes,	  monthly	  consumption,	  and	  load	  curves.	  Then	  any	  generation,	  contracts,	  or	  
DSM	   load	   impacts	   are	   subtracted	   from	   this	   load	   shape	  on	   an	  hourly	  basis.	  Within	  
any	   given	   hour,	   excess	   power	   is	   assumed	   to	   be	   sold	   into	   the	   CAISO	   day	   ahead	  
market,	  and	  any	  shortfall	  is	  procured	  from	  the	  market.	  	  



	  

A	   simplified	   graphic	   of	   this	   process	   is	   shown	   below	   with	   ‘heat	   maps’	   portraying	  
hourly	   load,	   generation,	   contract,	  negawatt,	  price	  patterns,	   and	   the	   resulting	   costs	  
over	  the	  course	  of	  a	  year:	  

	  

	  
These	  interactions	  are	  modeled	  at	  the	  substation	  node,	  and	  assets	  are	  adjusted	  for	  
primary	  and	  secondary	  distribution	  and	  transmission	   losses	  depending	  upon	  their	  
assumed	  location.	  	  

	  

Hourly	  Calculations	  and	  Strategic	  Load	  Shaping	  

The	   impact	  of	   the	  deployment	   is	  modeled	  on	  an	  hourly	  basis.	  This	   is	  necessary	   to	  
fully	  account	  for	  the	  impact	  of	  technologies	  on	  a	  CCA’s	  load	  shape,	  and	  the	  resulting	  
cost	   of	   electricity	   and	   resource	   adequacy	   requirements.	   This	  methodology	   allows	  
sufficient	  insight	  into	  these	  dynamics	  to	  strategically	  shape	  the	  CCAs	  load	  shape	  to	  
lower	  the	  overall	  cost	  of	  service.	  	  
	  
For	   example,	   the	   graphics	   below	   depict	   the	   CCA’s	   load	   shape	   in	   2018	   under	   the	  
‘rapid’	  deployment	  scenario,	  before	  and	  after	  the	  behind-‐the-‐meter	  deployments:	  
	  
	  
	  
	  
	  
	  
	  
	  



	  

CleanPowerSF	  Load	  Shape	  (2018)	  Prior	  to	  DG	  &	  DSM	  

	  

	  
Load	  Shape	  (2018)	  After	  DG	  &	  DSM	  

	  

	  
	  
The	  CCA’s	  load	  shape	  post-‐deployment	  is	  far	  more	  stable	  than	  before;	  daily	  ramping	  
has	  been	   lessened,	  and	   the	  overall	   level	  of	  monthly	  peak	  substantially	  diminished.	  
(Note	   that	   the	   scale	   on	   the	   second	   chart	   is	   100	   MW	   lower	   than	   the	   first.)	   More	  
advanced	  iterations	  of	  the	  model	  will	  target	  the	  peaks	  with	  demand	  dispatch,	  energy	  



	  

storage,	  and	  the	  short-‐term	  boost	   in	  capacity	  of	  which	  some	  CHP	  technologies	  are	  
capable.	  
	  

Energy	  Model	  Inputs	  

The	  following	  inputs	  are	  specified	  on	  a	  monthly	  basis:	  

Ø Total	  consumption	  (MWh)	  by	  customer	  class1	  
Ø Total	  customer	  count	  by	  class	  (customer	  base)	  

Ø CCA	  customer	  count	  by	  class	  
Ø Installed	  capacity	  by	  technology	  

Customer	  class	  load	  growth,	  assumed	  opt-‐outs,	  and	  technology	  degradation	  factors	  
are	  incorporated	  into	  the	  above	  inputs.	  
The	  follow	  inputs	  are	  specified	  on	  an	  hourly	  basis:	  

Ø Load	  curves	  by	  customer	  class	  
Ø Generation	  or	  negawatt	  curves	  by	  technology2	  

Ø Power	  supply	  shape	  by	  wholesale	  contract	  

Ø Wholesale	  market	  prices	  
	  

Energy	  Model	  Outputs	  

The	  following	  outputs	  are	  given	  by	  month:	  	  

Ø Base,	  intermediate,	  and	  peak	  consumption	  and	  cost	  overall,	  with	  and	  without	  
the	  CCA	  portfolio	  of	  assets	  

Ø Base,	  intermediate,	  and	  peak	  consumption	  by	  customer	  class	  
Ø Monthly	  MWh	  supplied	  (or	  avoided,	  for	  demand-‐side	  assets)	  by	  technology	  

and	  contract	  

Ø The	  market	  value	  of	  the	  above	  MWh	  (had	  the	  volume	  of	  power	  been	  
purchased	  from	  or	  sold	  into	  the	  market)	  

Ø Day,	  hour	  and	  MW	  for	  the	  following	  demand	  period	  definitions:	  

Ø System	  coincident	  peak	  demand	  
Ø CCA	  peak	  demand	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Primary	  and	  secondary	  distribution	  losses	  are	  added	  here	  as	  appropriate	  to	  the	  customer	  
class,	  so	  as	  to	  model	  the	  energy	  requirements	  for	  the	  CCA	  at	  the	  substation	  node.	  
2	  T&D	  losses	  are	  included	  here	  
3	  The	  color	  scale	  is	  in	  megawatts,	  and	  the	  Y-‐axis	  is	  the	  hours	  of	  the	  day.	  
4	  Color	  scale	  is	  price	  per	  MWh	  in	  2010	  $s	  
5	  Color	  scale	  is	  sales	  and	  purchases	  in	  2010	  $s	  
6	  Efficiency	  impacts	  are	  currently	  using	  customer	  load	  shapes;	  this	  is	  conservative	  and	  does	  2	  T&D	  losses	  are	  included	  here	  



	  

Ø CCA	  minimum	  demand	  

Ø Peak	  demand	  by	  customer	  segment	  
Ø Capacity	  impact	  by	  technology	  for	  each	  of	  the	  above	  demand	  periods	  (except	  

for	  peak	  demand	  by	  customer	  class)	  
Ø The	  model	  calculates	  the	  max,	  median,	  and	  minimum	  capacity	  impacts	  

for	  the	  demand	  periods	  by	  comparing	  technology	  output	  over	  similar	  
time	  frames	  over	  the	  course	  of	  each	  month	  –	  this	  is	  necessary	  to	  
estimate	  the	  range	  of	  capacity	  impacts	  for	  intermittent	  renewable	  
technologies.	  For	  example,	  a	  wind	  farm	  may	  happen	  to	  be	  outputting	  
100%	  of	  its	  nameplate	  capacity	  at	  the	  point	  in	  time	  when	  the	  system	  
coincident	  demand	  period	  is	  set	  for	  the	  month;	  however,	  it	  would	  be	  
inaccurate	  to	  assume	  this	  will	  be	  the	  actual	  capacity	  impact	  for	  the	  
wind	  farm,	  as	  it	  could	  just	  as	  easily	  be	  at	  0%	  of	  its	  capacity.	  	  The	  
median	  output	  for	  the	  time	  period	  that	  defines	  system	  coincident	  
demand	  is	  the	  more	  accurate	  value	  to	  assume	  for	  its	  capacity	  impact.	  	  

	  

Financial	  Model	  	  

The	  financial	  model	  calculates	  CleanPowerSF’s	  revenue	  requirements	  for	  its	  cost	  of	  
service,	   as	   well	   as	   the	   revenue	   resulting	   from	   both	   the	   generation	   portion	   of	  
customers’	   bills	   and	   the	   full	   retail	   bill	   value	   for	   electric	   and	   natural	   gas	   usage	  
displaced	   by	   behind-‐the-‐meter	   assets.	   For	   certain	   technologies,	   the	   program	   is	  
assumed	   to	   gain	   only	   a	   portion	   of	   the	   financial	   benefit	   from	   the	   retail	   bill	  
displacement.	   This	   is	   why	   customer	   bills	   begin	   to	   decline	   over	   the	   course	   of	   all	  
scenarios	  presented.	  	  

Energy	  Calculations	  

The	  outputs	   from	  the	  energy	  model	  are	  used	  as	   inputs	   to	   the	   financial	  model.	  The	  
energy	  model	  outputs	  are	  at	   the	   substation	  node	  and	  prices	  are	  expressed	   in	   real	  
dollars.	  The	  financial	  model	  duplicates	  the	  energy	  model	  outputs	  while	  adjusting	  for	  
the	   transmission	   and	   primary	   and	   secondary	   distribution	   losses	   by	   asset	   and	  
customer	   class,	   inflation,	   and	  wholesale	   price	   escalation.	   The	   resulting	   data	   array	  
provides	   all	   the	   electricity-‐related	   inputs	   needed	   for	   the	   financial	   model	  
calculations.	  Thermal	  calculations	  are	  based	  off	  of	  the	  energy	  model	  outputs,	  but	  are	  
calculated	  within	  the	  financial	  model.	  	  	  

Financial	  Model	  Inputs	  

The	  following	  inputs	  are	  specified	  on	  an	  annual	  basis:	  
Ø Market	  price	  escalation	  

Ø Natural	  gas	  price	  escalation	  
Ø PG&E	  rates	  and	  escalation	  

Ø Electricity:	  generation	  and	  non-‐generation	  	  



	  

Ø Natural	  Gas	  
Ø PG&E	  rate	  surcharges	  and	  escalation	  

Ø Franchise	  Fee	  

Ø PCIA	  
Ø Uncollectible	  expenses	  

Ø Resource	  Adequacy	  requirements	  by	  type	  	  
Ø Renewable	   Portfolio	   Standard	   percentages	   overall	   and	   by	   type	   (for	   the	  

compliance	   threshold,	   and	   for	   purchases	   above	   the	   RPS	   compliance	  
threshold)	  

Ø GHG	  free	  percentages	  

Ø Discount	   or	   premium	   (as	   compared	   to	   PG&E’s	   rates)	   for	   the	   generation	  
portion	  of	  the	  electricity	  bill,	  as	  well	  as	  the	  full	  retail	  bill	  for	  both	  electricity	  
and	  natural	  gas	  (for	  behind-‐the-‐meter	  assets)	  	  

Ø Inflation	  
Ø Financing	  Costs	  

Ø Revenue	  Bond	  specifications	  (for	  taxable	  and	  non-‐taxable	  issuances):	  

Ø Coupon	  Rate	  
Ø Maturity	  

Ø Annual	  Payments	  
Ø Capitalized	  Interest	  Fund	  

Ø Debt	  Service	  Reserve	  Fund	  

Ø Insurance	  Cost	  
Ø Underwriting	  Cost	  

Ø Interest	  Rate	  for	  Reserves	  

Ø CCA	  bond	  requirements	  and	  carrying	  costs	  
Ø SFPUC	  Balance	  Sheet	  adjustments	  (for	  calculating	  DSCR)	  

Ø Operational	  costs:	  
Ø Staff	  and	  marketing	  

Ø Schedule	  coordination	  

Ø Billing	  and	  data	  management	  
	  

The	  following	  inputs	  are	  specified	  by	  technology:	  
Ø The	   percentage	   of	   capacity	   installed	   within	   each	   customer	   segments	  

(applicable	  to	  behind-‐the-‐meter	  assets)	  



	  

Ø Shared	  savings	  percentage	  (i.e.	  the	  percentage	  of	  the	  avoided	  retail	  rate	  costs	  
resulting	   from	   the	   installation	   of	   the	   asset	   that	   accrue	   to	   the	   program	   as	  
opposed	  to	  the	  customer)	  

Ø Impact	  of	  standby	  charges	  	  
Ø Whether	  it	  is	  contracted	  for	  under	  a	  PPA,	  or	  built	  by	  the	  City	  

Ø Costs:	  PPA,	  capital,	  fixed	  &	  variable	  O&M	  
Ø To	  estimate	  PPA	   costs	  while	   taking	   into	   consideration	   the	   impact	   of	  

tax	   incentives	  (available	   to	   the	  private	  sector),	  an	  LCOE	  calculator	   is	  
included.	  

Ø Applicability	  of	  CAISO	  charges	  

Ø Applicability	  of	  Schedule	  Coordinator	  charges	  
Ø Resource	  Adequacy	  type	  

Ø Load	  modifier	  for	  RA,	  Cap-‐and-‐Trade,	  and	  RPS	  calculations	  

Ø Applicability	  of	  integration	  charges	  
Ø Capacity	  balancing	  

Ø Localization	  Portfolio	  Standard	  valuation	  

Ø Renewable	  Portfolio	  Standard	  valuation	  and	  type	  
Ø Job	  creation	  estimates	  (direct,	  indirect,	  and	  induced)	  

Ø Natural	  Gas	  consumption	  
Ø Biogas	  consumption	  	  

Ø Thermal	  generation	  or	  savings	  

Ø T&D	  loss	  factors	  

	  

Sensitivity	  Analyses	  
The	  final	  version	  of	  the	  model	  will	  be	  able	  to	  quickly	  run	  several	  scenario	  analyses	  
for	  any	  given	  deployment	  scenario.	  The	  model	  has	  low,	  reference,	  and	  high	  datasets	  
loaded	  for	  natural	  gas	  price	  forecasts	  and	  PG&E	  rates	  by	  customer	  class.	  It	  currently	  
only	  has	  the	  reference	  case	  of	  wholesale	  market	  price	  escalations	  loaded,	  and	  only	  a	  
single	  estimate	  of	  the	  PCIA	  charges.	  The	  PCIA,	  PG&E	  rates,	  and	  wholesale	  costs	  are	  
interrelated.	  This	  calculation	  will	  be	  included	  in	  the	  final	  version	  of	  the	  model.	  	  	  
	  

Financial	  Model	  Outputs	  

The	   financial	   model	   outputs	   a	   pro	   forma	   spreadsheet.	   The	   appendix	   lists	   all	   pro	  
forma	  analyses	  for	  the	  preliminary	  budgetary	  estimates.	  	  
	  



	  

Appendix	  

CleanPowerSF	  Load	  Shapes	  for	  Select	  Years:	  
	  

2013:	  95,000	  Residential	  Customers	  

	  
	  
	  

2016:	  Full	  Enrollment	  (80%	  Customer	  Base	  Retention)	  
	  

	  
	  



	  

Customer	  Load	  Shapes3	  
Residential	  

	  
	  

Small	  Commercial	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3	  The	  color	  scale	  is	  in	  megawatts,	  and	  the	  Y-‐axis	  is	  the	  hours	  of	  the	  day.	  



	  

	  
	  

Medium	  Commercial	  

	  
	  

Large	  Commercial	  

	  
	  
	  



	  

	  
	  

Industrial	  

	  
	  

Market	  and	  Contracts	  	  

SENA	  Contract	  MW	  (null	  power,	  50k	  residential	  customers)	  

	  



	  

	  

CAISO	  Day	  Ahead	  Market	  Prices4	  

	  
	  

CAISO	  Day	  Ahead	  Market	  Market	  Transactions5	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  Color	  scale	  is	  price	  per	  MWh	  in	  2010	  $s	  
5	  Color	  scale	  is	  sales	  and	  purchases	  in	  2010	  $s	  



	  

	  

Resource	  Shapes	  (2018)	  
	  

Solar	  Photovoltaic	  

	  
	  

Hydroelectric	  (Western	  System	  Power	  Pool,	  fixed,	  average	  year)	  

	  



	  

	  
Hydroelectric	  (MID/TID	  Excess,	  average	  year)	  

	  
	  

	  
Hydroelectric	  (Western	  System	  Power	  Pool,	  fixed,	  average	  year)	  

	  
	  



	  

Energy	  Efficiency6	  -‐	  Residential	  

	  
	  

Energy	  Efficiency	  -‐	  Nonresidential	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  Efficiency	  impacts	  are	  currently	  using	  customer	  load	  shapes;	  this	  is	  conservative	  and	  does	  
not	  account	  for	  the	  increased	  on-‐peak	  impacts	  expected	  from	  measures.	  Local	  Power	  will	  
work	  to	  refine	  these	  impacts.	  	  



	  

	  
Local	  Wind	  

	  
	  
	  

Remote	  Wind	  

	  	  
	  
	  



	  

Combined	  Heat	  and	  Power	  and	  Geothermal7	  

	  
	  

Customer	  Segment	  and	  Sector	  Consumption	  (2011)	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  Geothermal	  and	  all	  CHP	  technologies	  have	  an	  assumed	  80%	  capacity	  factor,	  with	  down-‐
time	  coinciding	  with	  the	  lowest	  wholesale	  power	  price	  periods.	  Local	  Power	  will	  work	  to	  
refine	  these	  for	  the	  final	  model,	  taking	  into	  account	  randomized	  non-‐planned	  downtime	  
within	  operational	  constraints,	  profiles	  refined	  with	  vendor	  and	  plant	  operator	  input,	  and	  
the	  ability	  of	  certain	  CHP	  technologies	  to	  boost	  output	  temporarily	  for	  ramping	  and	  peak	  
shaving	  purposes.	  



	  

	  
	  

	  

	  

	  
	  
	  



	  

Scenario	  Pro	  Forma	  

Phase	  I	  –	  SENA	  

	  



	  

	  



	  

	  
	  



	  

Phase	  I	  –	  SENA	  and	  Hetch	  Hetchy	  	  

	  

	  



	  

	  



	  

	  
	  


