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  Model	
  Development	
  is	
  part	
  of	
  the	
  Distribu5on	
  Network	
  Investment	
  Planning	
  Ini5a5ve	
  

  Es5mate	
  bill	
  impacts	
  to	
  reflect	
  as	
  one	
  of	
  the	
  criteria	
  used	
  in	
  network	
  planning	
  decisions	
  –	
  e.g.,	
  
pacing	
  of	
  investments	
  

  Ontario’s	
  Electric	
  distributors	
  invest	
  to:	
  
o  Comply	
  with	
  the	
  Green	
  Energy	
  Act	
  
o  Meet	
  an5cipated	
  load	
  growth	
  
o  Replace	
  aging	
  infrastructure	
  
o  Maintain	
  reliability	
  and	
  power	
  quality	
  

  OEB	
  retained	
  Power	
  Advisory	
  to	
  develop	
  a	
  rela5vely	
  powerful	
  –	
  but	
  easy-­‐to-­‐use	
  spreadsheet	
  model	
  
for	
  es5ma5ng	
  the	
  impact	
  of	
  infrastructure	
  projects	
  on	
  all	
  relevant	
  elements	
  of	
  distributor	
  customer	
  
bills:	
  
o  distribu5on	
  component	
  based	
  on	
  COS	
  principles	
  
o  poten5al	
  impacts	
  on	
  the	
  Global	
  Adjustment	
  (GA)	
  and	
  Wholesale	
  Market	
  Service	
  Charges	
  

(WMSC)	
  from	
  investments	
  that	
  enable	
  the	
  expansion	
  of	
  renewable	
  energy.	
  

  The	
  model	
  can	
  be	
  used	
  to	
  es5mate	
  the	
  impacts	
  of	
  a	
  single	
  project	
  or	
  combina5ons	
  of	
  projects	
  that	
  
comprise	
  a	
  network	
  investment	
  plan.	
  

  Many	
  tradeoffs	
  are	
  reflected	
  in	
  model	
  design	
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Background	
  and	
  Model	
  Objec2ves	
  



1.  User	
  Inputs	
  (Tabs	
  4	
  and	
  5):	
  rate	
  class	
  defini5ons	
  and	
  typical	
  bill	
  usage	
  levels,	
  project	
  
defini5ons	
  and	
  costs,	
  renewable	
  capacity	
  added	
  by	
  technology,	
  financial	
  cost	
  
assump5ons	
  (e.g.,	
  cost	
  of	
  capital,	
  tax	
  rates),	
  cost	
  alloca5on	
  and	
  rate	
  design	
  
assump5ons,	
  and	
  assump5ons	
  necessary	
  to	
  es5mate	
  the	
  impact	
  on	
  customer	
  bills	
  
from	
  the	
  ability	
  to	
  connect	
  new	
  renewable	
  supplies	
  (e.g.,	
  contract	
  prices,	
  capacity	
  
factors,	
  transmission	
  network	
  service	
  and	
  connec5on	
  service	
  charges);	
  

	
  The	
  user	
  inputs	
  financial	
  data	
  for	
  poten5al	
  investment	
  projects	
  including	
  how	
  much	
  
the	
  project	
  costs,	
  any	
  increase	
  in	
  opera5ons	
  &	
  maintenance	
  (O&M)	
  expenses	
  or	
  ability	
  
to	
  generate	
  “other	
  income”	
  that	
  are	
  a]ributable	
  to	
  the	
  project.	
  	
  The	
  user	
  also	
  inputs	
  
exis5ng	
  charges	
  in	
  order	
  to	
  calculate	
  bill	
  impacts.	
  

2.  Model	
  Set-­‐Up	
  and	
  Investment	
  Plan	
  Scenarios	
  (Tab	
  3):	
  specifying	
  which	
  projects	
  are	
  to	
  
be	
  included	
  in	
  a	
  specific	
  network	
  investment	
  plan;	
  

3.  Calcula5ons	
  (Approximately	
  25	
  tabs):	
  calcula5ons	
  of	
  the	
  incremental	
  cost-­‐of-­‐service,	
  
cost-­‐of-­‐service	
  to	
  be	
  paid	
  for	
  by	
  provincial	
  ratepayers,	
  WMSC	
  impacts,	
  GA	
  impacts,	
  
cost	
  alloca5on	
  and	
  rate	
  design,	
  and	
  bill	
  impacts;	
  

4.  Reports:	
  print	
  pre-­‐defined	
  summary	
  reports	
  (Tab	
  3).	
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Model	
  Structure:	
  	
  Four	
  Elements	
  



  Key	
  Tradeoff:	
  	
  accuracy	
  of	
  bill	
  impacts	
  vs.	
  data	
  requirements	
  
o  Amount	
  of	
  data	
  inputs	
  
o  Availability	
  of	
  data	
  

  It	
  is	
  an5cipated	
  that	
  most	
  of	
  the	
  data	
  required	
  to	
  set-­‐up	
  the	
  model	
  is	
  already	
  available	
  or	
  easily	
  compiled	
  
from	
  one	
  of	
  two	
  sources:	
  (1)	
  project	
  informa5on	
  that	
  must	
  already	
  be	
  compiled	
  by	
  distribu5on	
  planners	
  in	
  
order	
  to	
  develop	
  a	
  network	
  investment	
  plan,	
  and	
  (2)	
  a	
  recent	
  rate	
  order	
  or	
  ongoing	
  effort	
  to	
  prepare	
  a	
  rate	
  
case	
  filing. 	
  	
  

  Focus	
  on	
  bill	
  impacts	
  required	
  a	
  streamlined	
  approach	
  to	
  revenue	
  requirements,	
  cost	
  alloca5on	
  and	
  rate	
  
design	
  

  Allow	
  distributor	
  to	
  specify	
  up	
  to	
  five	
  rate	
  classes	
  and	
  three	
  usage	
  levels	
  for	
  class	
  for	
  purposes	
  of	
  
calcula5ng	
  bill	
  impacts	
  –	
  most	
  flexible	
  approach	
  	
  

  It	
  is	
  a	
  screening	
  tool	
  to	
  support	
  planning	
  and	
  not	
  a	
  model	
  relied	
  upon	
  to	
  calculate	
  the	
  rates	
  that	
  customers	
  
will	
  pay	
  where	
  accuracy	
  is	
  paramount	
  	
  	
  	
  	
  	
  streamlined	
  approach	
  to	
  certain	
  calcula5ons	
  (e.g.,	
  payment	
  in	
  
lieu	
  of	
  taxes	
  calcula5ons)	
  

  An	
  example	
  of	
  the	
  tradeoff	
  between	
  data	
  inputs	
  and	
  accuracy	
  is	
  cost	
  alloca5on	
  –	
  where	
  we	
  assume	
  that	
  
cost	
  alloca5on	
  can	
  be	
  reasonably	
  performed	
  by	
  specifying	
  less	
  than	
  a	
  dozen	
  primary	
  alloca5on	
  factors	
  and	
  
by	
  holding	
  those	
  factors	
  constant	
  over	
  the	
  study	
  period.	
  

  Es5ma5on	
  of	
  Direct	
  Benefits	
  impacts	
  on	
  WSMC	
  and	
  the	
  poten5al	
  impact	
  on	
  GA	
  of	
  renewable	
  capacity	
  
does	
  require	
  a	
  detailed	
  set	
  of	
  input	
  assump5ons	
  and	
  calcula5ons	
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Design	
  Considera2ons	
  –	
  High	
  Level	
  Tradeoffs	
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1.	
  	
  Cost	
  of	
  Service	
  Impacts	
  of	
  Network	
  Investment	
  Plan	
  

A.	
  	
  Calculate	
  Exis2ng	
  Rates	
  and	
  Typical	
  Bills	
  

CALCULATIONS	
  
•  Exis5ng	
  Customer,	
  Demand	
  &	
  Volumetric	
  
Rates	
  by	
  Year,	
  including	
  T&D	
  Adders	
  

•  Typical	
  Monthly	
  Bills	
  

ASSUMPTIONS	
  
•  Iden5fy	
  5	
  rate	
  classes	
  and	
  whether	
  they	
  
have	
  a	
  demand	
  charge	
  

•  Specify	
  3	
  consump5on	
  levels	
  for	
  bill	
  impacts	
  
•  Specify	
  Year	
  1	
  Rates	
  and	
  IRM	
  Assump5ons	
  
•  Specify	
  T&D	
  Adders	
  for	
  five	
  years	
  

B.	
  	
  Calculate	
  Incremental	
  COS	
  and	
  Bill	
  Impacts	
  
•  Specify	
  annual	
  CAPEX,	
  O&M	
  and	
  other	
  
income	
  for	
  up	
  to	
  25	
  projects	
  (5	
  categories)	
  

•  Specify	
  “%	
  Direct	
  Benefits”	
  for	
  Category	
  1	
  
projects	
  (Enabling	
  Renewable	
  Energy)	
  

•  Specify	
  Classifica5on	
  (C,	
  D,	
  or	
  V)	
  and	
  
Alloca5on	
  Methods	
  (3	
  load	
  forecast	
  and	
  7	
  
fixed	
  op5ons,	
  e.g.,	
  1CP,	
  1NCP)	
  

•  Specify	
  Amor5za5on	
  and	
  CCA	
  rates	
  
•  Specify	
  Cost	
  of	
  Capital,	
  Working	
  Capital,	
  and	
  
Tax	
  Rate	
  Assump5ons	
  

•  Incremental	
  Plant,	
  Net	
  Plant,	
  Working	
  
Capital	
  and	
  Rate	
  Base	
  

•  Incremental	
  O&M	
  expenses,	
  Other	
  Income	
  
(a	
  deduc5on	
  to	
  COS),	
  return,	
  deprecia5on	
  
expense,	
  and	
  taxes	
  

•  Cost	
  of	
  Service	
  allocated	
  between	
  the	
  
distributor	
  (“Direct	
  Benefits”)	
  and	
  the	
  other	
  
Provincial	
  Ratepayers	
  (pursuant	
  to	
  330/09)	
  

•  All	
  of	
  this	
  classified	
  to	
  C,	
  D,	
  and	
  V	
  and	
  
allocated	
  to	
  customer	
  classes	
  to	
  calculate	
  
incremental	
  rate	
  and	
  bill	
  impacts	
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2.	
  	
  Direct	
  Benefits	
  and	
  GA	
  Impacts	
  of	
  Network	
  Investment	
  Plan	
  

C.	
  	
  Direct	
  Benefits:	
  	
  Avoided	
  Transmission	
  Network	
  and	
  Connec2on	
  and	
  WSMC	
  (Tab	
  10)	
  

CALCULATIONS	
  
•  Annual	
  and	
  cumula5ve	
  capacity	
  qualifying	
  
for	
  network	
  and	
  connec5on	
  service	
  benefits	
  
–	
  by	
  resource	
  type	
  

•  Annual	
  energy	
  produc5on	
  by	
  resource	
  type	
  
•  Network,	
  Connec5on,	
  and	
  WMS	
  benefits	
  
•  Total	
  Direct	
  Benefits	
  
•  WSMC	
  Impact	
  ($/MWh)	
  

ASSUMPTIONS	
  
•  Annual	
  capacity	
  added	
  by	
  resource	
  type	
  for	
  
each	
  project	
  and	
  %	
  exceeding	
  2	
  MW	
  in	
  size	
  

•  Year	
  1	
  Transmission	
  Network	
  and	
  
Connec5on	
  Service	
  Rates	
  and	
  Real	
  
Escala5on	
  Rates	
  

•  Year	
  1	
  Average	
  HOEP,	
  GA,	
  and	
  WMSC	
  and	
  
Real	
  Escala5on	
  Rates	
  

•  Capacity	
  and	
  Diversity	
  (CP	
  and	
  NCP)	
  Factors	
  
for	
  each	
  of	
  18	
  Technologies	
  	
  	
  

D.	
  	
  Global	
  Adjustment	
  Impact	
  (Tab	
  9)	
  
•  Year	
  1	
  Contract	
  Prices	
  and	
  propor5on	
  to	
  be	
  
escalated	
  by	
  infla5on	
  –	
  by	
  resource	
  type	
  

•  Propor5on	
  of	
  Realized	
  HOEP	
  by	
  resource	
  type	
  

•  Year	
  1	
  AQEW	
  and	
  annual	
  growth	
  rate	
  
•  Annual	
  Average	
  HOEP	
  and	
  Contract	
  Prices	
  
•  Annual	
  and	
  cumula5ve	
  capacity	
  by	
  resource	
  
type	
  

•  Annual	
  energy	
  produc5on	
  by	
  resource	
  type	
  
•  Annual	
  Weighted	
  Contract	
  Prices	
  
•  Residual	
  Contract	
  Price	
  and	
  GA	
  Impact	
  by	
  
resource	
  type	
  by	
  year	
  

•  Total	
  GA	
  Impact	
  by	
  resource	
  type	
  by	
  year	
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Inputs:	
  Run	
  Defini2on,	
  Customer	
  Classes	
  and	
  Bill	
  Impact	
  Levels	
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Poten2al	
  Network	
  Investment	
  Projects	
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Selec2ng	
  Network	
  Investment	
  Projects	
  to	
  Include	
  in	
  Model	
  Run	
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Global	
  Adjustment	
  and	
  O.	
  Reg.	
  330/09	
  Assump2ons	
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Calcula2on	
  of	
  Indirect	
  Benefits	
  -­‐	
  	
  Reg.	
  330/09	
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Financial	
  Assump2ons	
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Rate	
  Assump2ons	
  

The	
  IRM	
  formula	
  has	
  been	
  adjusted	
  to	
  include	
  a	
  
“double-­‐coun5ng	
  offset”.	
  	
  This	
  is	
  intended	
  to	
  
represent	
  the	
  fact	
  that	
  applica5on	
  of	
  the	
  current	
  
IRM	
  formula	
  already	
  provides	
  some	
  ability	
  for	
  
distributors	
  to	
  fund	
  capital	
  investments,	
  
including	
  infrastructure	
  replacement.	
  	
  However,	
  
the	
  Board	
  recognized	
  that	
  it	
  may	
  not	
  provide	
  
adequate	
  revenues	
  to	
  support	
  extraordinary	
  
increases	
  in	
  capital	
  expenditures	
  as	
  it	
  approved	
  
an	
  “Incremental	
  Capital	
  Module”	
  as	
  part	
  of	
  the	
  
3rd	
  genera5on	
  incen5ve	
  regula5on	
  mechanism.	
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Rate	
  Adders	
  for	
  Calcula2ng	
  Bill	
  Impacts	
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Load	
  Forecast	
  &	
  Alloca2on	
  Factor	
  Assump2ons	
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Model	
  Capabili2es	
  and	
  Related	
  Input	
  Requirements	
  

Capability	
   Descrip2on	
   Related	
  Input	
  Requirements	
  

1	
  
Incremental	
  
Revenue	
  
Requirements	
  

Incremental	
  cost-­‐of-­‐service	
  for	
  a	
  
mul5-­‐project	
  network	
  investment	
  
plan	
  (vs.	
  revenue	
  requirements	
  to	
  
be	
  borne	
  by	
  provincial	
  ratepayers)	
  

• Direct	
  Benefits	
  %	
  for	
  renewable	
  projects	
  
• Annual	
  capital	
  and	
  O&M	
  costs	
  by	
  project	
  
• Amor5za5on	
  term	
  &	
  CCA	
  rate	
  by	
  project	
  
component	
  
• Capital	
  structure,	
  cost	
  of	
  capital	
  and	
  tax	
  rate	
  

2	
  
Typical	
  Bill	
  
Impacts	
  by	
  Class	
  
with	
  Rate	
  Design	
  

Calculates	
  incremental	
  rates	
  by	
  
class	
  (chosen	
  by	
  user)	
  and	
  rate	
  
component	
  for	
  investment	
  plan;	
  
adds	
  these	
  to	
  exis5ng	
  rates;	
  
calculates	
  bill	
  impacts	
  at	
  user-­‐
specified	
  usage	
  levels	
  

•  Iden5fy	
  costs	
  as	
  service,	
  demand	
  or	
  volumetric	
  
•  Specify	
  customer	
  classes,	
  typical	
  bill	
  usage	
  
levels,	
  and	
  existence	
  of	
  a	
  demand	
  charge	
  
•  Load	
  forecast	
  by	
  customer	
  class	
  
• Other	
  alloca5on	
  factors	
  (e.g.,	
  NCP:	
  Year	
  1	
  only)	
  
•  Exis5ng	
  rates	
  with	
  IRM	
  formula	
  inputs	
  if	
  
applicable	
  

3	
   WMSC	
  Impact	
  

Calculates	
  avoided	
  transmission	
  
network	
  service,	
  transmission	
  
connec5on	
  service,	
  and	
  WMSC	
  
due	
  to	
  renewable	
  projects	
  

• Annual	
  MW	
  added	
  by	
  technology/size	
  with	
  
percentage	
  by	
  under	
  2	
  MW	
  (same	
  for	
  all	
  years)	
  
• Capacity	
  factor	
  and	
  CP	
  and	
  NCP	
  diversity	
  
factors	
  by	
  technology/size	
  
• Current	
  network	
  &	
  connec5on	
  charges	
  with	
  
escala5on	
  rates	
  
• AQEW	
  forecast	
  
• %	
  of	
  expansion	
  projects	
  that	
  provide	
  direct	
  
benefits	
  

4	
   GA	
  Impact	
  
Calculates	
  impact	
  of	
  renewable	
  
projects	
  on	
  the	
  Global	
  Adjustment	
  

• Contract	
  Prices	
  by	
  technology/size	
  
• Realized	
  HOEP	
  %	
  by	
  technology/size	
  


