
CANADA’S ALLIANCE FOR DECENTRALIZED ENERGY
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Capital Costs for  Incremental 20 Year Demand
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Delivered Costs per kWh for Incremental Year 20 Dem and
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� Test the performance of the WADE Economic 
Model against the thorough Central Generation 
(CG) analysis provided by the Ontario Power 
Authority’s (OPA) Supply Mix Advice Report
� “calibrate” the WADE Model against detailed modeling 

work done specifically for the Ontario situation

� Utilize the WADE Model to extend the OPA 
analysis to consider in greater detail the potential 
benefits of an energy supply scenario with 
significant amounts of DE



����������������� ������ /-

��
��	����
���
��"&���
 �����!"

1. Input the current (2005) energy supply mix in Ontario: 
capacity (MW), energy (TWh), associated Load Factors.

2. Select an energy supply Portfolio from the OPA Report and 
adjust CG growth characteristics (Input data for the Model) 
until the generation supply mix for 2025 (Output data) 
resembles that of the selected Portfolio.

3. Incorporate all relevant assumptions of the OPA study,  eg: 
load growth rates, capacity retirements, operating costs for 
new generation, financing assumptions, fuel costs, 
generation emissions characteristics.

4. Run the Model and compare the resulting CG output 
characteristics (eg capital costs, emissions) against similar 
Supply Mix results for the Portfolio selected.
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5. Develop a “DE Future” scenario that envisions a reasonable 
mix of distributed generation supply. Adjust the Model’s DE 
growth characteristics (Input data for the Model) until the 
generation supply mix for 2025 (Output data) resembles that 
of the proposed DE scenario.

6. Obtain from appropriate sources other needed information 
eg: typical T&D costs, average and peak T&D losses, as well 
as small-scale (DE) generation capital/operating costs and 
emissions characteristics.

7. Assess the Model’s output results - a detailed comparison of 
capital costs (capacity and T&D), electricity retail cost 
(c/kWh), and emissions characteristics for various levels of 
CG vs DE to 2025.
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Sources:   IESO 18-Month Outlook, Dec 2005; IESO Press Release, Jan. 2006

10015610030,631TOTAL

-<1<1<<168Wind, 
Biomass 

50.0%2234257,756Hydroelectric

27.5%7.512174,976Gas (& Oil)

79.1%51793711,397Nuclear

53.2%1930216,434Coal

Avg. Load 
Factor
(calc.)

Percent of 
Generation 

(%)

Generation 
(TWh)

Percent of 
Capacity 

(%)

Total 
Capacity 

(MW)

Ontario Generation Supply Mix, 2005
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Source: OPA Supply Mix Advice Report, Nov 2005

Portfolio 1A – Default Scenario, Nuclear Growth
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+ 842798627902Total New Additions

+ 2915491520Gas CT (Peaker)

+ 36286250Coal Gasification

+ 3812881250Interconnector (Import)

-2951208712382Nuclear

+ 35335300Bioenergies

+14051405000Wind - Onshore

+1612161200Hydro Central

+ 5350535000Gas CC (CCGT)

+ 3210321000Gas CC CHP >50MW 

Differences 
(MW)

WADE Model 
New Additions 
by 2025 (MW)

OPA Portfolio 1A
New Additions   
by 2025 (MW)

CG Type

Comparison of New CG Additions by 2025
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+ 842798627902Total New Additions

+ 2915491520Gas CT (Peaker)

+ 36286250Coal Gasification

+ 3812881250Interconnector (Import)

-2951208712382Nuclear

+ 35335300Bioenergies

+14051405000Wind - Onshore

+1612161200Hydro Central

+ 5350535000Gas CC (CCGT)

+ 3210321000Gas CC CHP >50MW 

Differences 
(MW)

WADE Model 
New Additions 
by 2025 (MW)

OPA Portfolio 1A
New Additions   
by 2025 (MW)
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Comparison of New CG Additions by 2025
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+ 0.4179.4*179*Total

- 16.160.977Renewables

+ 15.126.111Gas-Fired

+ 1.690.689Nuclear

Differences 
(TWh)

WADE Model 
Electricity 

Supply in 2025 
(TWh)

OPA Portfolio 
1A Electricity 
Supply in 2025 

(TWh)

CG Category

Comparison of CG Electricity Supply in 2025

* Includes ~ 2 TWh from coal gasification, excludes CDM contribution 
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WADE Model Result: 
Capital Investment 

for New CG

$57.7 B
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68.3 - 5.1 (CDM) = $63.2 B

Portfolio 1a Capital Expenditures, 
as Spent not Present Value 
($billions, in 2006 dollars)

29.6

5.1

22.3

10.3

0.8

0.2
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CO2 Emissions for OPA Supply Mix Portfolios 1A and 1B

WADE Model CO 2 Result

11.4 Mt
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13.7350Substation Peakers

13.7350Gas CHP  (Engine CHeP)

15.7400Other FF CHP: Fuel Cell

13.7350Biomass CHP

21.5550Gas CHP (Indust. Cogen)

3.180Solar (Local)

5.9150Gas micro-CHP 

6.8175Hydro (Local)

5.9150Landfill gas non-CHP

Portion of DE 
Capacity (%)

Total Capacity 
(MW)

DE Type

“DE Future” Scenario for Ontario,  10% by 2025
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Annual Generation from Tota l Year 20 Load by Source  
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Capital Costs for Incremental Year 20 Load

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

100% CG /
0% DE

90%  / 10% 75% / 25% 50% / 50% 0% CG /
100% DE% DE of Total Generation

N
ew

 C
ap

ita
l I

nv
es

tm
en

t 
(B

ill
io

n 
C

A
N

$)

Investment in new Distr
Investment in new Transm
investment in new DE
investment in new central generation

Total Capital Costs for New Additions to 2025 

-$4.75 B

��
��	��������$�
��

&���*	
�����


�
��(2(3

57.7

47

14.8

30

21

40.6

5.5



����������������� ������ 0/

��
��	��������$�
��

&�$�
�	����


1�(2(3

Retail Costs per kWh for Incremental Year 20 Load
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Annual CO2 Emissions From Total Year 20 Load

0

5

10

15

20

25

30

100% CG /
0% DE

90%  / 10% 75% / 25% 50% / 50% 0% CG /
100% DE% DE of Total Generation

M
ill

io
n 

M
et

ric
 T

on
ne

s/
Y

ea
r

CO2 emitted for total CG CO2 emitted for total DE

28

11.4



����������������� ������ 00

��
��	��������$�
��

&��
 �����	

	��


Added Annual Pollutant Emissions from Generating In cremental Year 
20 Electric Load
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1) The WADE Model appears to calibrate well against the 

Central Generation (CG) analysis provided by the OPA’s
Supply Mix Advice Report

2) The Model can effectively be used to consider in greater 
detail the potential benefits of an energy supply scenario 
with significant amounts of DE

3)  First-run results confirm significant potential economic 
benefit with increasing DE, because of avoided T&D 
losses and reduced T&D requirements

4)  Because of the nature of Ontario’s CG supply mix, 
increased DE is likely to result in somewhat higher 
emissions
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CANADA’S ALLIANCE FOR DECENTRALIZED ENERGY
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Current and future pollutant emissions by 
technology

Current and future heat rates, fuel consumption and 
load factor by technology

Current and future capital investment costs by 
technology and for T&D

Current and future operations and maintenance (O&M) 
and fuel expenses by technology

Existing yearly capacity retirement by 
technology

Future growth in capacity by technology

Existing capacity and generation technology

System growth properties

CO2
and

Pollutant
Emissions

WADE
Economic

Model

Capital
Costs

Retail
Costs

Fossil 
Fuel
Use
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11,94684,0592014

2.9 %3.4 %Growth

11,49381,3242012

11,00277,1362010

10,59774,4682008

9,97469,4532006

9,23665,2592004

8,57059,4282002

8,18554,0522000

Peak Demand 
(MW)

Energy Consumption 
(GWh)

Year
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1,8682014

2.6 %2.3 %Growth

1,7882012

1,7002010

1,6122008

1,5278,4792006

8,0442004

7,7472002

Peak Demand 
(MW)

Energy Delivered 
(GWh)

Year
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Added Annual CO 2 Emissions for Incremental Year 20 Load
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Added Annual Pollutant Emissions from Generating 
Incremental Year 20 Electric Load
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