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RES Il
2004-2005
Competitive
Procurement

RES Ili
2009

Competitive
Procurement

Noltes

000Sal

848

Frices sybject to escaiation

Places limit on how low a generator may offer energy into the wholesale market where the lowest allowable offer is

isting OPA Win

d/Solar Contracts (1)

10
1084
Wind
(39.6t0 197.8 | MW
Mw)
5
i 426
Wind
(50.6 to MW
99.4MW)

-2000($/MWh). In pericds of low demand, generators with

tre lowes! offers would be the last to be dispatched off, as they are the most economic resource. For instanca, of two generators offering at -1 ($/Mwh) and -2,000

rs

Power to Ontario. On Demand.

the one offering -$1 would be would be dispatched off first as it Is the more expensive resource.
to their Contract Price, RES 1,11 and I} generators who have contract prices <$120/MWh also receive $10/MWh from the Federal ecoEnergy program. The
credit is provided for 10 years of production.

COMMERCIALLY CONFIDENTIAL- NOT FOR DISTRIBUTION 25 om-!TM}A"Rm"v.o



2010-2011

75

Existing OPA Wind/Solar Contracts (2)

2813

Korean
2010-2011

Wind MW
(61 are >5MW)
1590 1196
Solar® o
(94 > 5MW)
4 (2-Phasel | 870
Wind | ond2-Phasell) | MW
Sol 2 (1- Phase | and 200MW

1- Phase li)

S— . e - e e § e R R

I

- Power to Ontario. On Demand.

Mmumm subject to escalation
2. leulinitonhowMameoﬁmymmmmmmwmmh&mwwm In periods of low
demand, generators with the lowest offers would be the last to be dispatched off, as they are the most economic resource. For instance, of two
generators offering at -1 ($/MWh) and -2,000 ($/MWh), the one offering -1 (Mh)wouidbedi:pawmdaﬁﬁttasmsmemoreexpenswe resource.
dost FIT solar faciliies are not IESO market participants, so they would not be subject to Dispatch Management.

Ieso
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. | Power Purchase Agreements (PPAs) only pay generators when they produce

— This incents facilities to maximize production, which is important during times when the
electricity is needed
— OPA has PPA-style contracts with:
- Renewable resources: RES, RESOP, FIT, HCI, Renewable CHP
» Nuclear resources: Bruce Power

‘ I|v'v

v

FTower to Ontario. On Demand.

WIS 1 NI
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Bruce Nuclear gets paid whether it operates or not, and due to the Ionger down-times for nuclear,
rep!acement gas production is needed, resulting in higher costs

It is therefore more cost-effective to pay for wind to curtail than paying for nuclear or hydro
gurtailment.

‘eso COMMERCIALLY CONFIDENTIAL- NOT FOR DISTRISUTION 28 ONTAnlo
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OPA Contracts: Efficient Risk Sharing

. | Intent of contracts is to alleviate the risk associated with capital cost recovery due
to volatility of an ‘energy only’ market

0\ 1950
COMMERCIALLY CONFIDENTIAL- NOT FOR DISTRIBUTION 2Q ONTAR|° &
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RES Suppliers and Market Rule Changes
e e e e e B T s < . .

. g)I;A; IESO and‘Suppliers have had significant discussions as to the intent and meaning of Section
—  OPA believes that the clause has some meaning and therefore results in Suppliers being
— RES Suppliers are adamant they were never intended to be dispatchable facilities

ieso

Power to Ontario. On Demand. ~ COMMERCIALLY CONFIDENTIAL- NOT FOR DISTRIBUTION 30 mﬂlumu"o




»88€0000S3|

W 1€50 ONTARIO ~

ower to Ontario. On Demand. COMMERCIALLY CONFIDENTIAL- NOT FOR DISTRIBUTION 31



Vs

/

;;z::m_lbnémm_ counsa(/:mnj.&/coﬂﬁw: 7{7 FOR Dﬁ?é.UTW 32 m &



@sal

2
%

HEYE000

wy IcoV

Power to Ontario. On Demand.
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wer to Ontario. Cn Demanc.
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Wind Curtailment in Other Jurisdictions

Jurisdiction Curtail Wind

0000831

-

* LMP'is a market pricing approach th

Output?

- .

Power to Ontaric. On Demanc.

Curtailment Signal Payments during curtailment

{ at provides market participants a signal of the price of electricity at.every location on the grid, as it accounts for.the additional
costs of eiectricity caused by transmission congestion and line loss at various points on the grid, g

ieso
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qu‘endix B:
Operating Challenges with growing Wind
lnv;stment

|
=
g 1eS0O ONTARIO
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Characteristics of Ontario’s Fleet

Flexible

Variable

Nuclear and
Baseload
Hydro
Natural Gas
* Hydro: highly flexible < i e
when there's watef rls;?nm Rty so
« Gas: highly flexible, if min. loading » Can't “follow” demand

point is met

conditions

ieso

PowettoOntauo On Demand.

» Normally not running during surpius

* Available output changes
depending on conditions

» Highly flexible — but only if rules &
contracts support dispatch
management within available output

COMMERGIALLY CONFIDENTIAL: NOT FOR DISTRIBUTION 38 ONTARIO
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Changing Fuel Mix

With the growing amount of renewable
generation in the supply mix, itis
increasingly important to expand
dispatch management to capture the
flexibility available from variable
generation resources.

Nuclear

2009

Dispatch management of all resources
is necessary to address:

- global oversupply (SBG)
- local oversupply (transmission congestion)
- operational needs (ramping)

Nuclear

2014

g = * Capacity at year end
1950 /
bwer to Ontario. On Demand. COMMERCIALLY CONFIDENTIAL- NOT FOR DISTRIBUTION ONTARIO ;
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Global Over Supply
T T . 11 F T L e A e s e B Pt A 7

+ The IESO'’s most recent 18 month outlook shows significant exposure to SBG events
through 2012 and 2013.

18,000
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27-0ct-13
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Average Weekly Minraumum Demand
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Long Term Perspective

25 — —

OPA estimates surplus production for two decades.

20 - . - -

15

TWh

0 =+ S — =
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

#68E0000S3|

g 1eS0O o
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Managing Variability

—
Wind Output May 27, 2012

16,000.

15,800. -
o 15.800. e
F 3 15 700. - —==
'U 15 600. —

515500. .
15,400. -

-H_“__

15200.

15 100. -

15,000, - —

L 11:40:00 11:4500 11:50:00 11:55:00 12:00:00 12:05:00 12:10:00 12:15:00
Time

"SEEREBEBEG

\

Wind Output (MW)

——Demand wind output

-With the rapid change that can incur in wind and solar production, controlling renewable output is a
must to ensure supply and demand are balanced and reliability is maintained

“With 1700 MW of installed wind capacity this 400MW change over 10 minutes was manageable.

As wind resources come on line this would equateto an 800 MW change by 2014 and 1800MW
change by 2018.

/1€S0 COMBMERCIALLY CONFIDENTIAL- NOT FOR DISTRIBUTION 42 o"Tm ..Anmy|o
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Maximizing the Value of the Greener

ﬁleet

. W‘jithout Renewable Dispatch (current situation)

Demand

Over Curtailed

- Over curtailed nuclear often requires costly carbon
emitting replacement energy.

« With Renewable Dispatch

7 4— Demand

L]

Using flexible renewables minimizes over curtailment

and its associated economic and environmental
impacts.

€000

4% ieso
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