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Demand Curve Model Demonstration.



DEMAND CURVE MODELING

BASIC METHODOLOGY

 ldentify sectors with unique representative
demand curves

« ldentify modifying factors and resulting
demand or supply curves

« Adjust the magnitude of curves based on
various future technology and policy
scenarios
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DEMAND CURVE MODELING CLEEN204O

Climate Led Energy Evolution Network 2040

MODEL INTERFACE

EV Market Penetration (%) 50% Daily Demand Curve Financials Daily Revenue Total ($M)
< > GWh 5/GWh S
= 5.00
) y - o =
Eus with Charg"’:\f Siat;:“s Availiable | Off Peak 35.58 | $65,000 $2,313,007
at Work (%) 55‘07
< > a0 Mid Peak 16.63 | $94,000 $1,563,114
PV Residential Market Penetration 3% On Peak 16.63 |$132,000 $2,195,011
(% of Total Suitable Roof Area) 200
< > Capital Costs Total ($B)
PV Commercial Market Penetration 8% 200 $B/unit B
(% of Total Suitable Roof Area)
EV Infrastructure
: < > s 0.6 1.928 1.19
Dynamically (10°6 EVs) > >
. . <
AdJ usta ble — allowedi:::eger:ifxcess Energy Yes g Solar Panels (GW) 2.5 $2.671 $6.77
- a
Parameters PV's orfentec West 0% 000 Energy St Gwh) | 08 0.600 0.480
(s2 opposed o South) ) 558883 ¢8888838§§L 80y [|romooeecw ’ ’
- - ¢ ¢ttt Residential Electric s 3
< > 0.2 0.708 0.16 10.118
-1.00 Heating (GW) $
. [=] Commercial Electric
Energy Storage Capacity (GWH) 0.8 = Heating (GW) 0.2 50.270 50.056
Res'de“:a' Et'e‘;f”f'ii,“eat'“g 3s% 200 Added Capacity (GW) | 0.5 | $3.189 $1.464
enetration (%
< > ) Stranded Assets (GW) 0.0 53.189 50.000
Commercial Electrified Heating 2%
Penetration (%] Daily Demand Curve -Differential from Average
< > e o
m— Transportation W Enerpy Storsge- Charging WS Residential - Heating & HW Residential - Other
Value of Industrial CPPAS [GW) 0.0 |- Commercial - Heating & HW M Commercial - Other Other -
_ | Energy Storage - Discharging Residential Solar Panel Energy Solar Pznel Energy M Residential Microgrids ; -
Value of Microgrid Communities 0.0 ;‘ e Commarcial Microgrids ndustrizl CPRAE m=e=e ndzrd Tot! —— 2040 Projectad Net g 0.00 2017 Sw2ndard Tow
(GW) = & o e
Peak Ramp | Utilization cv Cost Total 2040 Projected Net
Switch to Sector Growth Values Curve = a a 2 - 2
= = = £ -1.00
- Score: | 5 | S| = |2 | 2|8 |n |5 4.03 8 8 8 8 8 8 2 2 8 8 8
. 0.41]0.35] 79.6| 1.48] 13.7 [ 1.22]10.1 [ 0.99 ‘ ) o U . -t
environmental niversity
energy institute of Windsor




DEMAND CURVE MODELING

MODEL INTERFACE

Industrial Annual Avg Growth Rate |004%
L4 >
Commercial HHW Annual Avg Growth 08B
Rate
Dynamically < >

Adj usta ble | Commercial Other Annual Avg Growth .

Rate
Parameters - -
Residential HHW Annual Avg Growth -
Rate
< >
Residential Other 0,07
< >

100

Demand (GW)

o
=) o =
= a =]

d

g 8 § § 8§

mm— Transportation

Commercial - Heating & HW

Daily Demand Curve
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9:00
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12:.00
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10:00

W Energy Storage - Charging
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16:00

17:00
1800
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19:00
20:00
21:00

Residential - Other

Other

22:00

23:00

0:00

Financials Daily Revenue Total ($M)
GWh | $/GWh $
Off Peak 35.58 | $65,000 $2,313,007
$6.07
Mid Peak 16.63 | $94,000 $1,563,114
On Peak 16.63 [5132,000 §2,195,011
Capital Costs Total ($B)
SB/unit SB
EV Infrastruct
nirastructure 0.6 | $1.928 $1.19
(1076 EVs)
Solar Panels (GW) 2.5 52.671 56.77
Energy Storage (GWh) 0.8 $0.600 50.480
Residential Electric
0.2 $0.708 $0.16 10.118
Heating (GW) $
Commer.cial Electric 0.2 $0.270 $0.056
Heating (GW)
Added Capacity (W) | 0.5 $3.189 $1.464
Stranded Assets (GW) 0.0 53.189 50.000

Daily Demand Curve -Differential from Average

100
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Energy Storage - Discharging Residential Salar Panel Energy Solar Panel Enerzy M. Residential Microgrids ; -
m— Commercial Microgrids ndustrial CFRAS == ndard Totl —6— 2040 Projected Net g 0.00 2017 Standard Tot
£
H
Peak Ramp| Utilization cv Cost Total 2 e 3040 Projected Net
Switch to Dynamic Parameters ‘l Curve -g, £ £ £ - £ o0
Score: |G |2 | = |8 |l = |8 |8 | & 4.03 8 & 2 g S 2 8 8 8
. 0.41]0.35] 79.6| 1.48] 13.7 [ 1.22]10.1 [ 0.99 oo U . .t
environmental niversity
energy institute of Windsor




DEMAND CURVE MODELING CLEEN204O

Climate Led Energy Evolution Network 2040

MODEL |NTERFACE Resulting AverageI Daily Demand Curve

EV Market Penetration (%) 50% Daily Demand Curve Financials Daily Revenue Total ($M)
< > GWh 5/GWh S
= 5.00
) y - o =
Eus with Charg"’:\f Siat;:“s Availiable | Off Peak 35.58 | $65,000 $2,313,007
at Work (%) 55‘07
< > a0 Mid Peak 16.63 | $94,000 $1,563,114
PV Residential Market Penetration 3% On Peak 16.63 |$132,000 $2,195,011
(% of Total Suitable Roof Area) 200
< > Capital Costs Total ($B)
PV Commercial Market Penetration 8% 200 $B/unit B
(% of Total Suitable Roof Area)
EV Infrastructure
: < > s 0.6 1.928 1.19
Dynamically (10°6 EVs) > >
. . <
AdJ usta ble — allowedi:::eger:ifxcess Energy Yes g Solar Panels (GW) 2.5 $2.671 $6.77
- a
Parameters PV's orfentec West 0% 000 Energy St Gwh) | 08 0.600 0.480
(s2 opposed o South) ) 558888 ¢8888838§5§¢e 80y [ romooeecw ’ ’
- - ¢ ¢ttt Residential Electric s 3
< > 0.2 0.708 0.16 10.118
-1.00 Heating (GW) $
. [=] Commercial Electric
Energy Storage Capacity (GWH) 0.8 E‘ Heating (GW) 0.2 $0.270 50.056
Res'de“:a' Et'e‘;f”f'ii,“eat'“g 3s% 200 Added Capacity (GW) | 0.5 | $3.189 $1.464
enetration (%
< > ) Stranded Assets (GW) 0.0 53.189 50.000
Commercial Electrified Heating 2%
Penetration (%] Daily Demand Curve -Differential from Average
< > e o
m— Transportation W Enerpy Storsge- Charging WS Residential - Heating & HW Residential - Other
Value of Industrial CPPAS [GW) 0.0 |- Commercial - Heating & HW M Commercial - Other Other -
_ | Energy Storage - Discharging Residential Solar Panel Energy Solar Pznel Energy M Residential Microgrids ; -
Value of Microgrid Communities 0.0 ;‘ e Commarcial Microgrids ndustrizl CPRAE m=e=e ndzrd Tot! —— 2040 Projectad Net g 0.00 2017 Sw2ndard Tow
(GW) = & o e
Peak Ramp | Utilization cv Cost Total 2040 Projected Net
Switch to Sector Growth Values Curve = a a 2 - 2
= = = £ -1.00
- Score: | 5 | S| = |2 | 2|8 |n |5 4.03 8 8 8 8 8 8 2 2 8 8 8
. 0.41]0.35] 79.6| 1.48] 13.7 [ 1.22]10.1 [ 0.99 ‘ ) o U . -t
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DEMAND CURVE MODELING CLEEN204O

Climate Led Energy Evolution Network 2040

MODEL |NTERFACE Resulting AverageI Daily Demand Curve

EV Market Penetration (%) 50% Daily Demand Curve Financials Daily Revenue Total ($M)
< > . GWh S/GWh 5
= 5.00
- - - - z
Eus with Charg"’:\f Siat;:“s Availiable | Off Peak 35.58 | $65,000 $2,313,007
at Work (%) 55-07
< > 400 Mid Peak 16.63 594,000 51,563,114
PV Residential Market Penetration 23% On Peak 16.63 |$132,000 $2,195,011
(% of Total Suitable Roof Area) 200
< > Capital Costs Total ($B)
PV Commercial Market Penetration Py 200 SB/unit B
(% of Total Suitable Roof Area)
EV Infrastructure
H £ > = 0.6 1.928 1.19
Dynamically (10°6 EVs) > >
. : =
Adj ustable =—— ™ a"O”"Edi;‘::eg‘:i‘Lf“ess ENSTEY | yes : Solar Panels (GW) 25 | $2.671 $6.77
- a
Parameters PV's orlented West 0% 00 Energy St Gwh) | 0.8 0.600 0.420
(o5 opposed to sout) %) 588988898858 88§8§8 80 gz [lroysoeseom i i
=TT T Residential Electric $ 3
< > 0.2 0.708 0.16 10.118
-1.00 Heating (GW) $
. [=] Commercial Electric
Energy Storage Capacity (GWH) 0.8 = Heating (GW) 0.2 $0.270 50.056
Res'de”:a' i'“;f”“?i}“eat'”g as% 20 Added Capacity (GW) | 0.5 | $2.189 $1.464
enetration (%
< > ) Stranded Assets (GW) 0.0 53.189 50.000
Commercial Electrified Heating 2%
Penetration (%] Daily Demand Curve -Differential from Average
< > o 0
m— Transportation m—Erergy Storage - Charging ial - Hesting & HW Residential - Other
Valus of Industrial CPPAS [GW) 0.0 |- Commercial - Hesting & HW  mmmmm Commercial - Other Other - M ean
] Energy ge - Discharging Residential Solar Panel Energy Commy el Energy NS Residential Microgrids a o
Value of Microgrid Communities 0.0 ;‘ m— Commarcial Microgrids ndustrial CPRAS —&— 2040 Projectad Net E 0w 2007 Szndard Tots Ce nte red
(GW) B E
Peak Ramp | Utilization cv Cost Total ° Total Demand
Switch to Sector Growth Values Curve = a a a - a
£ £ £ £ -1.00
- Score: | 3 | S| e | S| s |8 |z |3 4.03 8 8 88888 2 88 8 8
. 0.41]0.35|79.6]| 1.48] 13.7| 1.22{10.1 | 0.99 ‘ ) - Conn ] . it
environmental niversity
energy institute of Windsor




DEMAND CURVE MODELING CLEEN204O

Climate Led Energy Evolution Network 2040

MODEL |NTERFACE Resulting AverageI Daily Demand Curve

EV Market Penetration (%) 50% Daily Demand Curve Financials Daily Revenue Total ($M)
< > | GWh 5/GWh 5
= 5.00
- - - o =
Eus with Charg"’:\f Siat;:“s Availiable | Off Peak 35.58 | $65,000 $2,313,007
at Work (%) 55‘07
< > a0 Mid Peak 16.63 $94,000 $1,563,114
PV Residential Market Penetration 3% On Peak 16.63 |$132,000 $2,195,011
(% of Total Suitable Roof Area) 200
< > Capital Costs
P Total ($8) Costs and
PV Commercial Market Penetration 200 .
44% B/unit B
(% of Total Suitable Roof Area) 5B/ 5 Revenues
EV Infrastructure
H £ > 3 0.6 1.928 1.19
Dynamically (10°6 EVs) > >
. : -
Adjustable — ™~ a""”"edi;‘::eg‘:i‘;f"cess CnerBY | ves : Solar Panels (GW) 25 | s267m $6.77
- a
Parameters PV's orfentec West 0% 000 Energy St Gwh) | 0.8 0.600 0.480
(s2 opposed o South) ) 55888 3¢888883835§¢e 89y [Jrooooeecw i i
=TT T Residential Electric s 3
< > 0.2 0.708 0.16 10.118
1.00 Heating (GW) $
. [=] Commercial Electric
Energy Storage Capacity (GWH) 0.8 E‘ Heating (GW) 0.2 $0.270 50.056
Res'de“:a' Et'e‘;f”f'ii,“ea"“g 3s% 200 Added Capacity (GW) | 0.5 | $3.189 $1.464
enetration (%
< > ) Stranded Assets (GW) 0.0 53.189 50.000
Commercial Electrified Heating 2%
Penetration (%] Daily Demand Curve -Differential from Average
( ) oo
m— Transportation m—Erergy Storage - Charging ial - Hesting & HW Residential - Other
Value of Industrial CPPAS (GW) 00 |—= Commercial - Hesting & HW s Commercial - Other Other - M ean
_ | Energy g2 - Discharging Residential Solar Panel Energy Comm &1 Energy EES Residential Microgrids G -
Value of Microgrid Communities 0.0 ;‘ m— Commercial Microgrids ndustrial CPPAS —6— 2040 Projectad Net g 0.00 2017 Standard Towm Ce nte red
(GW) B E
Peak Ramp | Utilization cv Cost Total ° Total Demand
Switch to Sector Growth Values Curve = 2 2 2 - 2
- Score: % El=|8l=|8 |2 |8 4.03
. 0.41]0.35] 79.6| 1.48] 13.7 [ 1.22]10.1 [ 0.99 U . -t
environmental niversity
energy institute of Windsor




DEMAND CURVE MODELING CLEEN204O

Climate Led Energy Evolution Network 2040

MODEL |NTERFACE Resulting AverageI Daily Demand Curve

EV Market Penetration (%) 50% Daily Demand Curve Financials Daily Revenue Total ($M)
< > | GWh 5/GWh 5
= 5.00
- - - o =
Eus with Charg"’:\f Siat;:“s Availiable | Off Peak 35.58 | $65,000 $2,313,007
at Work (%) 55‘07
< > a0 Mid Peak 16.63 $94,000 $1,563,114
PV Residential Market Penetration 3% On Peak 16.63 |$132,000 $2,195,011
(% of Total Suitable Roof Area) 200
< > Capital Costs
P Total ($8) Costs and
PV Commercial Market Penetration 200 .
44% B/unit B
(% of Total Suitable Roof Area) 5B/ 5 Revenues
EV Infrastructure
H £ > 3 0.6 1.928 1.19
Dynamically (10°6 EVs) > >
. : -
Adjustable — ™~ a""”"edi;‘::eg‘:i‘;f"cess CnerBY | ves : Solar Panels (GW) 25 | s267m $6.77
- a
Parameters PV's orfentec West 0% 000 Energy St Gwh) | 0.8 0.600 0.480
(25 opposed to South) (% T8 % 9% % f 9 E BE 8 EEEEERE::ogopo firesorelw i i
=TT T Residential Electric s 3
< > 0.2 0.708 0.16 10.118
-1.00 Heating (GW) $
. [=] Commercial Electric
Energy Storage Capacity (GWH) 0.8 = Heating (GW) 0.2 50.270 50.056
Res'de“:a' Et'e‘;f”f'ii,“ea"“g 3s% 200 Added Capacity (GW) | 0.5 | $3.189 $1.464
enetration (%
< > ) Stranded Assets (GW) 0.0 53.189 50.000
Commercial Electrified Heating 2%
Penetration (%] Daily Demand Curve -Differential from Average
< > e
m— Transportation m—Erergy Storage - Charging m— Fesidentia] - Heating & HW Residential - Other
Value of Industrial CPPAS (GW) 00 |—= Commercial - Hesting & HW s Commercial - Other Industry Other _ M ean
_ | Energy Storage - Discharging Residential Solar Panel Energy Comm Solar Pznel Energy M Residential Microgrids ; -
Value of Microgrid Communities 0.0 ;‘ m— Commercial Microgrids ndustrial CPPAS =ndard Tol —6— 2040 Projectad Net g 0.00 2017 Standard Towm Ce nte red
(GW) B E )
peak Ramp | Utilization cv Cost Total ° @ 2090 Projected Net Tota I D eman d
Switch to Sector Growth Values Curve = 2 2 2 - 2
- Score: % El=|8l=|8 |2 |8 4.03
. 0.41]0.35] 79.6| 1.48] 13.7 [ 1.22]10.1 [ 0.99 U . -t
environmental I niversity
energy institute of Windsor
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DEMAND CURVE MODELING CLEEN204O

Climate Led Energy Evolution Network 2040

Projected Average Daily Demand Curve
5.50
4.50
Daily Demand Curve -Differential from
3.50
Aver
100 erage
O 250
= =
‘L?’ 2017-2018 2
O .00 Standard Total ;E.) 120
c .
© ()
Q e=@== 2040 Projected 0.50
(@) Net
o o o o o o o o o o o o o o o o o o o o o o o o
050 04 & o & W VW KN W O O «=H N M < ;M VW N 0 O O «H N M O
-1.00 O O O © O © O © O W «€H «dH =dH +H@A +H +d «+H +H +d N N N N O
O O O O O O © O O 9O O o
S © © © © © & & ©& © © o
a4 M N N O H ®m ;N O A ™M
O O O O O «H «H «=H «=H «H ~
-1.50
. Transportation I Cnergy Storage - Charging I Residential - Heating & HW Residential - Other
Commercial - HHW s Commercial - Other Industrial Other
Energy Storage - Discharging Residential Solar Panel Energy Commercial Solar Panel Energy I Residential Microgrids
mmmmm Commercial Microgrids Industrial CPPAs =0 0===-=- 2017-2018 Standard Total —O— 2040 Projected Net
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DEMAND CURVE MODELING
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Climate Led Energy Evolution Network 2040

Scenarios - IESO B

Projected Average Daily Demand Curve

04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
00:00

I Residential - Other

environmental
energy institute
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5.50
4.50
Daily Demand Curve -Differential from
3.50
o0 Average
2
. o 2.50
= B
9’ 2017-2018 g
- = ) 1.50
-g 0.00 Standard Total 8
©
£ .
() e=@== 7040 Projected 0.50
()] Net
o o o
e @ <
-1.00 -0.50 S s g
O O O O 99 © O O O O 9O o
© & © © & © & © & © © o
a4 »n N KN @ «d ®m ;N O < o
O ©O O ©0 O d «H +H =H +H ~
-1.50
I Transportation
s Commercial - HHW
Energy Storage - Discharging
s Commercial Microgrids

I Energy Storage - Charging
mmms Commercial - Other
Residential Solar Panel Energy

Industrial CPPAs

I Residential - Heating & HW
| ndustrial Other
Commercial Solar Panel Energy mmmmmm Residential Microgrids

----- 2017-2018 Standard Total

—— 2040 Projected Net
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DEMAND CURVE MODELING CLEEN204O

Climate Led Energy Evolution Network 2040

Projected Average Daily Demand Curve
5.50
4.50
Daily Demand Curve -Differential from
3.50
oo Average
O 250
= ©
G C
= - = 2017-2018 g 150
- .
c 0.00 Standard Total O
© ()]
£ .
(J) e==@== 7040 Projected
0.50
(] Net
o o o o o o o o o o o o o o o o o o o o o o o o
050 4 & ® & LW VW KN ® @& O A N m <F M VG KN © O 6 «* N o0 O
-1.00 O O O © O ©0 0 0 0 dA =€H =H =H ®=H =H =H =@ =@ €@ & N N & ©
O O O O O O O O O O O o
©d © © © © © & © © © o© o
e T I -\ T = TR < T o R ANEYC N R o)
O O O © O «H «H «=H =H +H N
-1.50
. Transportation I Cnergy Storage - Charging I Residential - Heating & HW mmmmm Residential - Other
s Commercial - HHW s Commercial - Other s Industrial Other
Energy Storage - Discharging Residential Solar Panel Energy Commercial Solar Panel Energy I Residential Microgrids
mmmmm Commercial Microgrids Industrial CPPAs =0 ===-=- 2017-2018 Standard Total —O— 2040 Projected Net
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Climate Led Energy Evolution Network 2040

Projected Average Daily Demand Curve
5.50
4.50
Daily Demand Curve -Differential from
3.50
10 Average
=
O 250
= p
O ©
- - == 72017-2018 1.50
o £ 1
c 0.00 Standard Total O
© ()
= .
Q e=@== 7040 Projected 0.50
(] Net
o o o o o o o o o o o o o o o o o o o o o o o o
o o o (=) o (=) o o (=) o o o o o o o o o o o o o o o
S 050 4 & &6 £ b B8 R ¥ & 6 A4 & & 6 K 8 a§ 6 dA & 0 S
-1.10 O O O © O O O 0 O d «H =H «dA «®+H ®H d «d «d +d N N N & O
O O O © © O O O O 9O o o
© © © & & © © © © © © o
a4 M b N @O Hd ®»® N o+ M
O O O O O wH «=H =H =H «H & «
-1.50
. Transportation I Cnergy Storage - Charging I Residential - Heating & HW mmmmm Residential - Other
s Commercial - HHW s Commercial - Other s Industrial Other
I Energy Storage - Discharging Residential Solar Panel Energy Commercial Solar Panel Energy I Residential Microgrids
mmmmm Commercial Microgrids Industrial CPPAs =0 ===-=- 2017-2018 Standard Total —O— 2040 Projected Net
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DEMAND CURVE MODELING

Scenarios — High Demand
_ Projected Average Daily Demand Curve
e Qutlook D projected sector growth rates .
e City concentrated EV penetration
e Quebec & Outlook D levels of electrical 4.50
heating penetration
. 3.50
* National Renewable Energy Laboratory
(NREL) projected ‘Convenience’ EV charging % s
. ) , 5
Daily Demand Curve -Differential from =
£ 150
120 Average g
. 0.50
5
— = = 2017-2018 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
2 000 Standard Total 00 g d 83885 8g<9 3993985 8a3cd 4d a8
@
GEJ e=@=== 7040 Projected
()] Net -1.50
. Transportation I Cnergy Storage - Charging I Residential - Heating & HW mmmmm Residential - Other
-1.20 Ems Commercial - HHW . Commercial - Other . (ndustrial Other
§ § § § § § § § § é § § Energy Storage - Discharging Residential Solar Panel Energy Commercial Solar Panel Energy I Residential Microgrids
e e e e e = a4 " d d e A mmmmm Commercial Microgrids Industrial CPPAs =0 ===-=- 2017-2018 Standard Total —O— 2040 Projected Net
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Scenarios - Low Demand

e QOutlook A projected sector growth rates and
penetration of EVs without public transit

* Slight decline in electrical heating
 NEB ‘Technology Case’ projections for

5.50

4.50

3.50

2.50

1.50

0.50

-0.50

-1.50

Projected Average Daily Demand Curve

S
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o
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03:00

04:00
05:00
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07:0
08:0
09:0
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13:
14
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20:0
21:0
22:0
23:0
00:0

Embedded PV generation capacity
 10% of demand to non-utility procurement %
. _ : 5
Daily Demand Curve -Differential from =
£
o0 Average g
5
- 2017-2018
_g 0.00 Standard Total
M
g e=@== 7040 Projected
(] Net
-1.00

s Transportation

Commercial - HHW

mmmmm Commercial Microgrids

Energy Storage - Discharging
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Scenarios — Duck Curve

 QOutlook B projected sector growth rates

* Average Outlook values for penetration rates
of electrical heating

* Near Outlook C/D estimated EV penetration

 Midpoint of NEB ‘Reference’ & ‘Technology’
projections for Embedded PV
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Projected Average Daily Demand Curve
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Scenarios — Extreme Duck Curve
: Projected Average Daily Demand Curve
* Qutlook A projected sector growth rates
5.50
e City concentrated EV penetration
* Quebec/Outlook D levels of electrical heating 450
penetration
* NEB ‘Technology Case’ projections for 550
Embedded PV generation capacity -
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Climate Led Energy Evolution Network 2040

Activity Scenarios — EV Takeover

EV Market Penetration (%) 100% Prgjected Average Dailv Demand Curve Financials Revenue Total (SM)
< > | GWh | $/GWh $
g .
E ith Charging Stati Availiabl =
vs with Charging Stations Avalliable | o, Off Peak 37.66 |$65,000|  $2,447,935
at Work (%) 55 95
< > Mid Peak 19.94 | 594,000 51,874,271
PV Residential Market Penetration
(% of Total Suitable Roof Area) | * | E On Peak 19.94 ($132,000]  $2,631,955
< > g Capital Costs Total I:SB]
=
m
PV Commercial Market Penetration o a .
(% of Total Suitable Roof Area) e ] SB/unit SB
® EV Infrastructure
< > A 1.2 1.518 1.84
2 (1076 EVs) $ >
PV's alluwed. t:: fee_j;axcess energy Vee Solar Panels (GW) 0.0 52.671 $0.00
into grid? 0,00
e ol £ E 8 8B B BE 8 8 B8 B 8 8 B B B 8 8 § 8 g 8 B
PV's orlented West o% TRETR BRI EEREIREREER AR R ¥ || cnereystoragelown| oo | soe00 $0.000
|as opposed to South) (%)
1 Residential Electric
< > Heating (GW) 0.0 50.708 50.00 $6.121
) - | Commercial Electric
E St C ty (GWH 0.00 |~ . 27 X
nergy Storage Capacity ) ~ Heating (GW) 0.0 $0.270 $0.009
Energy Storage Charging Source Grid Added Capacity (GW) 1.3 $3.189 54.267
Residential Electlrified Heating 1% Stranded Assets (GW) 0.0 $3.189 $0.000
Penetration (%)
< >
— Transpor tatior — Energy Storage - Charging — Residential - Heating & HW Daily Demand Curve -Differential from Average
Commercial Electrified Heating 1% —
Penetration (%) ) .
< > !
—
Value of Industrial CPPAs (GW) | 0.0 |— I o
- " P = T ——
Value of M'UOGE‘::I Communities 0.0 - I Peak Ramp | Utilization v Cost Total
(GW) Curve |[— = = = 7
. S r | B | £ c El=|E
Switch to Sector Growth Values core 3|8 2 |2 ]le | 2]l& )& 4.61
0.40|0.78]70.7|1.04] 23.1|0.79] 6.1 |2.00
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EV Market Penetration (%) 0%
< >
o
)
Evs with Traditional Load % =
Management (%) '
< >
PV Residential Market Penetration -
* =
(% of Total Suitable Roof Area) s
< > | &
=
PV Commercial Market Penetration 605 8
(% of Total Suitable Roof Area) 1%
=
< > | 2
-
PV's allowed to feed excess energy Yes
into grid? )
PV's oriented West %
(as opposed to South) (%) )
< >
Energy Storage Capacity (GWH) 0.00 :
Energy Storage Charging Source Grid
Residential Electrified Heating -
%
Penetration (%)
< >
Commercial Electrified Heating .
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(GW) _ |

Projected Average Daily Demand Curve

Switch to Sector Growth Values

83338333§§33335333333833
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Financials Revenue Total (SM)
GWh S/GWh S
Off Peak 29.98 $65,000 $1,948,884
$4.31
Mid Peak 10.45 | 594,000 5982,205
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EV Infrastructure
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(1076 EVs) 5 S
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Energy Storage (GWh) 0.0 50.600 $0.000
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Commercial Electric
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Stranded Assets (GW) 0.1 53.189 $0.194
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Climate Led Energy Evolution Network 2040

Temperature Dependence

EV Market Penetration (%) 0% Projected Summer Average Daily Demand Curve Financials Revenue Total (SM)
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- - - o £
Evs with Chargl:\;g S;a(t;;ns Availiable at 0% OFf Peak 947 $65,000 $160,295
= $0.44
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Heating (GW) $ $ s
- | Commercial Electric
Energy Storage Capacity (GWH 0.00 . 0.0 0.270 0.000
3% ge Capacity ( ) - Heating (GW) 5 s
0.00
Energy Storage Charging Source Grid g 8 8 8 8 8 8 8 8 8 8 8 8 8 g g 8 8 8 8 88 8 8 Added Capacity (GW) 0.0 $3.189 $0.096
S8 m S @ & R 8 4 g 3 8§ 8 % 89 28 5 % 8 8 8 8 7
Residenptial Etlectt'riﬁe(jé )Heatins 20% Stranded Assets (GW) 0.0 $3.189 $0.000
enetration
010 Daily Demand Curve -Differential from Average
Commercial Electrified Heating ~ i
. %) 11% mm— Transportation m— Energy Storage - Charging ential - Cooling m— Residential - Heating 0.10
Penetration ( R ntial - Other Commercial - Cooling. s Commercial - Other

al Other ging Residential Solar Panel Energy

al Solar Panel Enerzy s Residential Microgrids — mercial Micre Industrial CPPAs
Value of Industrial CPPAs (GW) 0.00 : | 2017 Standard Total —e— 2040 Projected Net 000 2017 Standard Tota
N eW Adj u Sta b | e Value of Microgrid Communities (GW) | 0.00 : Peak Ramp | Utilization cv Cost Total —6—2040 Projected Net
Climate Ch I in A = Curve 2 2 2 2
imate ance - INCrease In Average =1 . 5_ £ + ¥t z -0.10
2.00 S 4 £ £ < @ c
Pa ra I I lete r ‘ Temperature (°C) > | core & 2| = g | = gl a | @ 6.59 g g 2 g
0.02|2.00|80.3|1.51)189/1.08] 0.1 | 2.00 '
Switch to Sector Growth Values I .
Winter Curve
|
L
environmental University
of Windsor

energy institute



environmental
energy institute



