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Executive Summary

Overall Assessment

Over the winter period, November 2010 to Apr
market operated reasonably well having regard to its hybrid design. Wholesale electricity

prices generally reflected the underlying demand and supply conditions. There wer

occasions where the design of generation contracts, actions by market participants, or

actions taken by the IESO led to inefficient outcomes. The Panel continues to identify

areas for improvement in the market and in this report makes four recommesdation

which are reproduced at the end of this Executive Summary.

The MSP did not find an abuse of market power to have occurred in this period. In

August 2011, the Panel concluded its investigation of an alleged abuse of market power

by Ontario Power Generai on ( OPG) rel ated to t Hied compan)
generating units. The Panel concluded that OPGfaedl generation offers did not

constitute an exercise or abuse of market power. The Panel currently has five

investigations underway, af which relate to possible gaming issues.

Demand and Supply Conditions

Ontariodemand was 144 TWitor the period May 2010 to April 201@p 57 TWh (four

percent) compared to the previous perifith one exception, demand ith monthsin

the 2010/201period was higher than in 2009/2010cfober2010 was slightly lower

than October 2009). The increase in demand came in part from customers served by local
distribution companies (LDCSs). Electricity consumption by wholesale customers (i.e.

large industriband natural resource customers that are directly connected to the IESO
controlled grid), which hit a record low in mRDO09, also increased marginally.
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There were several significant changes to On
30, 2011. here were 1,626 MW of capacity added into the market (rowshlyercent

increase)1,026 MW from two large gafired generators, 330 MW from four large wind

generators, and 270 MW from new or returning small hydro electric stations.

OPG shudown four @alfired units (2,000 MW of capacity) in October 2010, in

advanceof he Ont ari o Gover n mefiretd geseration lopyphased ment t h
out bythe end oR014.Shutting downhese four unitseducedOnt ari o6s supply c
by approximatelyfive percentandreducedOn t a r i -Grédgeneraiirgg lcapagitoy

31%.

Market Prices, Uplifts and the Global Adjustment

The average HOEP for the May 2010 to April 2011 period was $35.64/MWh, up from
$28.27/MWh (26.1 percent) one year earlier. Bothamt offpeak average HOEP
increased this year. One major reason for the sharp increase in HOEP was an increase in

electricity demand as Ontario started to recover from the economic recession.

Hourly uplift totalled $239 million in the period May 2010 tpW{ 2011, down from

$330 million in the preceding year. The main reason for the decrease was a reduction in
CMSC payments and lower operating reserve prices. An important source of reduction in
CMSC payments was a reduction in constraio#gayments toamporters at the

Manitoba interface.

At the start of 2011, a new method of allocating Global Adjustment (GA) charges was
introduced. Before 2011, GA was allocated to all Ontario customers based on MWh of
consumption. Under the new method, large industuatomers that meet certain criteria
(called Class A customers) now pay a fixed percentage of monthly GA regardless of the
amount of energy they consunide new allocation method has reduced the amount of
GA charges paid by Class A customéist the peiod of January 1, 2011 to April 30,

2011,the first four months that the new allocation method was in place, GA paid by

PUBLIC i



Market Surveillance Panel Report Executive Summary
November2010i April 2011

Class A customers averaged $24.41/MWh, compared with $38.03/MWh for all other
customers. During the May to December 2010 period, whieplt volumetric allocation
method was used, all customers paid $24.98/MWh of GA.

Market Outcomes

Coal units continued to be the most frequent marginal resources-timrealthough

they were at the margin far less often than in prior years (37 pefcerervals in May
2010- April 2011 compared to 45 percent in 2009/2010). Shares feiirgdsunits
increased significantly to 36 percent of intervals, compared to 23 percent in the prior

year.

Generators were at the margin in the final one hourdapezdispatch run 67 percent of
the time (up from 50% the year before) Exports were at the margin 18 percent of the time

(24 percent a year earlier) and imports 15 percent of the time (26 percent a year earlier).

On average, there were improvemeant2010/2011in both the average and absolute
average differencdsetween HOEP and final pdispatch pricesThe average difference
decreased from $3.23/MWh #$1.06/MWh while the absolute average difference
decreased from $6.41/MWh to $5.49/MWIthe averagdifference was negative in eight
out of 12 months in 2010/2011, indicating that, on average, the HOEP was greater than
the predispatch price in these months, which is the opposite of the usual historic

relationship.

Average internal zonal shadow pricgsre higher by 2@ercent or more in 2010/2011
relative to thereviousperiod, consistent with higher Ontario demahide average
Richview nodal price was3#.38MWh in the most recent periodhich is ¥.50MWh,
or 25 percent, higher than the previqesiod Theaverage zonal pride the Northwest
zone roséo -$167.59MWh, compared with$363.06/MWh during the 2009/2010
period.As observedn previousreports bottled supplyn the Northwest is the primary

reason for theonsistently large negatiwaonal prices in this area.
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Operating Reserve (OR) prices dropped by approximately 60 percent over the prior year
as the amount of offered reserve increased with neMirgaisunits coming o#ine and

low water availability. Since October 2009, there appears to be a convergence of the
10-minute spinning and nespinning OR prices (which are typically similar) and the 30

minute OR prices (which historically have been lower).

In spite of increased demand in 2010/2011, supply cushions were higheyahthan a
year earlier. This was primarily due to new wind andfgasl generation resources. The
average monthlpre-dispatch(onehour ahead) supply cushion increased from 16.6
percent in 2009/2010 to 20.4 percent in 2010/2011. The average maahiiyne

supply cushion increased from 18.8 percent to 21.5 percent. In addition, thimeeal
supply cushion was 10 percent or lower in 918 hours (or 10.5 percent of the time) in
2010/2011compared td.,369 hours in 2009/2010.

Planned outages at fos$iled and nuclear units remained stable in the yeest, while

planned outages at cefled generators increased. The increase in planned outages at

coal units i s consi st en toutpolicy. Forcechoatag&ratgse r n me n t
at coalfired geneators also increased during the year. More noticeable is the increase in

forced outage rates at glied generators in the past two years, which reflected more

new gasfired generators under commissioning. On the other hand, the nuclear forced

outage rat decreased after reaching a high of 30 percent in May 2009.

Changes in Ontario HOEP were generally consistent with price trends in neighbouring
jurisdictions. Prices in New England, and to a lesser extent PJM, sometimes diverged
considerably from pces in other interconnected markets. Those two jurisdictions were
almost always the most expensive regions and saw prices soar above the other
jurisdictional prices from December 2010 to February 200lie average annual HOEP

waspersistently andnaterialy lower than all other jurisdictionsxcept MISO.
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Anomalous Events

There was one hour in the winter period in which the HOEP exceeded $200/MWh in the
period November 2010 April 2011. The instance was consistent with normal
supply/demand variatiowhen at ¢ast one of the following occurred
e reattime demandvashigher than the prdispatch forecast of demand;
e one or more imports fabduringreattime;
e 0One or more generating units available in-gispatch become unavailable in real
time as aesult of a forced outage or deratiaad/or

e a significant increase in net exports.

The interval MCP reached $2,000/MWh (the maximum permitted by the Ontario market
rules) twice in the winter period, indicating a supply shortage condition in the two

intervals.

There were 515 hours in which the HOEP was less than $20/MWh, of which there were
53 hours in which the HOEP was negativédie high frequency of low or negatipeiced
hours was a continuation of the trend in the past couple of years, mirraziggribral
trend of low Ontario demand and the increase to Ontario baseload supply or generation
that is offered like baseload supply. Primary factors that contribute to a low or negative
HOEP include:

¢ low market demand (Ontario demand plus external dejnand

e abundant lowpriced supply; and

o failed export transactions.

During the review period November 2010 to April 2011, there were no hours when the

anomalous uplift criteria were met.
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Matters to Report in the Ontario Electricity Marketplace

Wind Generdion Forecast

Wind generators are treated as +ulispatchable in redglme by the IESO. In other words,
their output is their schedules and is placed at the bottom of thénneatnergy supply
stack when the regime market clearing price (MCP) éstablished. However, they are
treated as dispatchable in glspatch based on their forecast of output and their pre
dispatch schedules may be different from their actual output. This creates two major
problems.

e First, the pradispatch price may b&gnificantly distorted if the wind resources
significantly over or undefforecast their output. The distorted jatispatch price
signal may induce inefficient intertie transactions and/or generation commitment
decisions.

e Second, even though the wind resmes have accurately forecast their output, the
reaktime price may turn out to be significantly lower than thegispatch price
when the wind resources are marginal or supaaginal in predispatch. In this
case, the reaime price is distorted asdesnot reflect theactualreattime

supply/demand situation.

The Panel believes that a transparent wind output forecast would improve the rationality
of price expectations by market participants and promote more efficient supply/demand

decisions.

Pre-dispatch Frequency

ThelESOruns its predispatch algorithm hourly. Two important outcomes result from
the predispatch run: intertie transactions are scheduled and generators make their unit
commitment decisions. All intertie transactions that are sdbddn the final one hour

ahead pralispatch run are fixed for the whole dispatch hour.
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The hourly predispatch runs are based on forecast Ontario demand for the hour. The
forecasts are made using estimated peak demand during the ramppiogrs (HE &@

and HE 1619) and average demand during fiampingup hours. When demand over

the course of the dispatch hour remains relatively flat, the use of a single hourly forecast
(whether peak or average demand) for intertie scheduling and unit commitmenbtoes n
have a significant effect on market efficiency. However, when demand is expected to
increase or decrease significantly over the course of the dispatch hour, scheduling intertie
transactions and making unit commitment based on a single forecast fotiteéeur

can lead to inefficient intertie transactions and unit commitment. A sharp change in
intertie transaction from one hour to the next can also lead to a large ramping
requirement. These negative consequences could be mitigated if more frecgraat int

scheduling wereimplemented

Change in GA Allocation

In 2010, the Government of Ontario amended Ontario Regulation 429/04 to change the
way in which GA charges are allocated to customers. The amended regulation creates
two classes of customer<Llass A customers (which have an average peak demand of
more than 5 MW for a defined base period), and Class B customers (all other customers).
Given the significant demand threshold to be classified as a Class A customer, such

customers tend to be largalirstrial or natural resource entities.

Beginning in January 2011, when the revised regulation took effect, total GA charges for
each month have been allocated between Class A and Class B customers based on the
relative contribution of each group to hgu@®ntario demand during the five coincident

peak hours in the preceding period (the Base Period). For example, if a Class A customer
responsible for 1 percent of system demand (MW) during the five peak hours in the Base
Period, it will be charged 1 percesft GA during the Billing Period. This is true even if

the Class A customer has consumed more (or less) than 1 percent of the total energy
(MWh) used in Ontario during all the remaining hours in the Base Period. In contrast, all

Class B customers will canue to pay the GA based on their actual energy consumption
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in the month (i.e., the volumetric allocation method that had been used before 2011 to
allocate GA to all customers). The Panel intends to analyze the market efficiency,
demand response, and othensequences of the new GA allocation method in its next

semtannual report.

Constrainedon CMSC Payments to Dispatchable Loads and Exporters when their Bid
Price is Negative

In its January 2010 Monitoring Report, the Panel recommended that theshHe®8(d

mitigate the CMSC paable to dispatchable loads aexjporters by utilizing a

replacement bid price such as $0/MWh when such customers bid at negative prices. After
consultation with market participants, the IESO implemented a new rule on December 3,
2010 which uses #50/MWh replacement bid amount for dispatchable loads and a
-$125/MWh replacement bid for exporters.

The replacement bid for dispatchable loads was set based on an estimate of all costs a
load would incur when it isonstraineebn by the IESO. GA charges are the largest

single cost included in th&50/MWh replacement bid for dispatchable loads. Given the
change in the GA allocation in January 2011, dispatchable loads will not incur any extra
GA charges when they acenstraineebn unless the hour happens to be one of the five
peak hours in a year. It seems highly unlikely there could be megdtadowprices

(which may lead a load with a negative bid to be constraam@th the peak hours.

The Panel will take a ftiner look at the replacement bid for exporters and determine if
there are alternative replacemerids thatcould both improve market efficiency and
reduce uplift charged to Ontario customers.

Wind Dispatchability

As of April 2011, the total installed wil capacity had grown to about 1,400MW. The
i ntroduct i on -iofariff (FAMe whidhiPokddirsed Suleseqdent to the
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publication of the Integrated Power Supply Plan (IPSP) in 2007, has led to a significant
increase in expected installed capacityesfewable resources compared to what had
been originally forecast under the IPSP. Under the IPSP, the OPA forecast
approximately 3,000 MW of installed wind, solar and biomass capabigyOPA is now
anticipating as much as 6,600 MW of renewable ressuragy be contracted for under

the FIT program by the end of 2013.

In the past, the Panel observed that an increased wind capacity will result in more
incidents of surplus basel oad generation ( SE
wind resources dpatchable. In this report, the Panel further investigates the negative

price hours and finds that making wind resources dispatchable could improve market

efficiency and the price signal.

The Panel 6s Activities

Investigations

In 2010 the Panel received a complaint from a trader regarding alleged withholding by
Ontario Power Generation Inc. (OPG), the operator of the 15icedlgeneration units

in the province. The complaint alleged that OPG had exercised and abused maeket p
by withholding supply of codired generation, particularly during the months of

September through November 2009.

The Panel examined various potentfireal factors
generation, including actions taken by OPGplement its C@emission reductions

strategy. To assess the complaint, the Panel analyzed information provided by the

complainant along with market information regarding supply, demand, pricing, and other

relevant factors. The Panel also ran simulattoressess the potential impact on prices

and generator output | evels had OPGO6s coal u
standard historical fashion. In addition, the Panel obtained and analyzed a significant

amount of information from OPG regandiits offer strategies for ceited units. This
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included both higHevel strategies and specific actions taken during th#a¥y8 where
OPGb6s all eged withholding had the highest po
Panel.

The Panel concludesahthe negative financial impacts experienced by the
complainant in its trading and contracting activities, including on its investments

in transmission rights, were not the result of an exercise or abuse of market power
by OPG.

The Panel currently has/& investigations in progress. All relate to possible gaming
i ssues involving Congestion Management Sett|
some cases, other related activities.

Advisory Opinion

MSP Bylaw #3 contemplates that the OEB Chair naggign activities to the Panel in
relation to surveillance of electricity markets. In response to a market participant, the
OEB Chair requested that the Panel provide an advisory opinion regarding proposed
conduct. The Panel is currently awaiting respesado information requests before

completing its analysis and preparing the advisory opinion.

Monitoring Document

As a result of the Panel ds concerns-about th
down generators (approximately $1 million per montbgcimof which is selfinduced

through unnecessarily high offer prigethe Panel developed, consulted and finalized a

Monitoring Document regarding offer prices used to signal an intention to come offline.

In brief, it indicates that where there #@nafide business reasons for a generator to

come offline the Panel will normally not consider a gaming investigation to be warranted

if the generator utilizes an offer price that is not higher than the greater of (i) 130% of the
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g e n e r ahow ahéas coAstined schedulepr@i spatch price, or

marginal (or other incremental or opportunity) cost.

Recommendations

ThePanel has madeur recommendations to the IESO in this report.

Transparency

Data transparency promotes efficisopply/demand decisions.

Recommendation 4

The Panel recommends that the IESO publish the most current aggregate wind
generation forecast information that is available. The published information should be
updated on an hourly basis and should cover fature hours for which wind

generation forecasts are available.

Dispatch

Efficient dispatch is one of the primary objectives to be achieved from the operation of a

wholesale market.

Recommendation 2

The Panel recommends that the IESO and the Electricity Market Forum investigate
increasing the frequency with which interties are scheduled in order to improve market
efficiency and price fidelity. In conjunction with any such increase, the IESO should
expdore parallel increases in the frequency of the forecasts of demand and the output

from wind and other intermittent generation, as well as gtesspatch schedules.
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Price Fidelity

The Panel regards price fidelity as being of fundamental importance effitdient

operation of the market.

Recommendation -3:
The Panel recommends that th&ESO accelerate its efforts under Stakeholder
Engagement (SE91) to make wind generators dispatchable.

Uplift Payments

The Panel examinagplift payments both imespect of their contribution to the effective

price and also their impact on the efficient operation of the market.

Recommendation 3

The Panel recommends that for the puwpes of calculating constrainedn CMSC
payments made to dispatchable loads thate bid at a negative price, the IESO should
set a new replacement bid price that does not take into account any global adjustment
charges. This new price would be higher than the current replacement bid price

of -$50/MWh.
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Chapter 1: Market Outcomes

The Market Surveillance Panel (MSP) is responsiblenfonitoring and evaluating the
operation of the IES@dministered wholesale electricity markets and the conduct of
market participant$. This chapter reports the outcomes in the wholesale electricity
market for the serrinnual period November 2010 to Af2D11? In addition, this

chapter includes various data for the annual period between May 2010 and April 2011,

with comparisons to prior annual periods.

1. Highlights of Market Indicators

This chapter focuses on market indicators related to pricing, demand, supply, and

import/export activity.

1.1 Pricing

This periodbs average Hour |3p.640Wh,ari o Energy
representing an increase2d percent over the previous annualpeti 6 s aver age of
$28.27MWh. The final cost of electricity to Ontario customers can be significantly

higher than the wholesale price after the addition of delivery, the Global Adjustment

(GA), and other regulatory charges.

The Global Adjustment (GAjveraged $8.64MWh for all customers, a decrease of
$6.37MWh (or 18 percent) from the corresponding period a year earlier based on total
consumption. The decrease in the GA is partly attributable to the increase in HOEP and
reflects the inverse relatiship between HOEP and GA. For the period of May to
December 2010, the GA averaget®8MWh for all customers. Effective January 1,

! Ontario Energy Board Biaw #3: Market Surveillance Panel, available at:

http://www.ontarioenergyboard.ca/OEB/_Documents/About%20the%200EB/OEB_bylaw_3.pdf
The Panel 6s February 2011 Monitoritegxmetppgeiod provi des
from May to October 2010.
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2011, the GA allocation approach for Class A customers changed. (Class A customers

are typically customers with largergumption volume. For details, see Section 3.1 in

Chapter 3.) The change effectively increased the GA paid by smaller customers and
reduced the GA paid by larger custonmietSor the period of January 1, 2011 to April 30,
2011, the GA for the former awaged $38.03/MWh compared with $24.41/MWh for the

latter.

Given the magnitude of the GA and uplift charges, the Panel also reports the effective

whol esal e mar ket price for-iaebeptriceityp.

customers and is cqrosed of average HOEP, the GA (and the OPG rebate until it was
eliminated in 2009) and uplift charges. Over the period from May 2010 to April 2011,
the effective price was6¥.63/MWh, representing a 1 percent increase from the prior

year. Broken down preind postGA allocation change, the May 2010December

2010 effective price was $64.83/MWh, while the effective price for the period of January

to April 2011 was $71.69/MWh for smaller customers and $56.96/MWh for larger

customer$.

1.2 Ontario Demand

do bk 6

Total Ontario Demand was 144.03 TWh this period, up 5.8 TWh (4 percent) compared to

the previous annual period. All months saw an increase this period over last, except

October which saw a slight decrease. May and July experienced the largest proportional

increases of 9 and 18 percent, respectively.

% For a more detailed explanation of the change to the Global Adjustment allocation approach and the

definitions of the larger (Class A) and smaller (Class B) customer groupings, see section 3.1 of Chapter 3.

* The discrepancy between the price paid by an average small customer and an average large customer is
greater than what is reflected by the effective price for these two categories of customers. This is because
between the two categories of customerg,rae at er percentage of | arge cust ome

during offpeak hours when actual HOEP is lower than the average HOEP, and a greater percentage of
small customer s6 c o npeakhoourswhemactwacHOBR ishigheuthan avgrage n
HOEP. See Table-2 below.
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1.3  Supply

There were several significant changes to On
May 2010 and April 2011. There were 1,626 MW of capacity added into the market
(roughly a 5percent increase)Of this added supply 1,026 MW was from two large-gas
fired generators, 330 MW from four large wind power generators, and 270 MW from

new or returning small hydroelectric stations.

However, four coafired units totalling approximately 2,000 MW of generateapacity

were shut down in October 2010, in advance o
that coalfired generation be phased out by the end of 2014. These four units represented

a reduction to Ontariobds supplaglpereeptaci ty of

reduction of the codired generating capacity

1.4  Imports and Exports

Net exports increased slightly by 0.15 TWh (2 percent) to 9.25 TWh during the
2010/2011 periodA decline of 0.88 TWh in ofpeak net exports was more than offset
by the 103 TWh gain in ofpeak net exports.

This overall increase in net exports was the result of a 0.55 TWh drop in imports (8

percent decline) that exceeded the 0.40 TWh drop in exports (3 percent decrease).

2. Pricing

2.1  Hourly Ontario Energy Price

Table 11 presents the monthly average HOEP for May to April 2009/2010 and
2010/2011.The average HOEP for the May 2010 to April 2011 period was
$35.64/MWh, up from $28.27/MWh (26.1 percent) one year earlier. Both on and off

® In Ontario, offpeak hours are all hours during weekends and holidays and from delivery hour 24 to 7
during weekdays. All other hours are-peak hours.
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peak average HOEP increased this yaliinough the percentage change was lower
during the orpeak hours than ofieak hours (21.4 percent increase irpeak HOEP
compared to a 31.8 percent increase irpetik HOEP).

The average HOEP was higher in most months, with the most signifeardveryear
changes occurring in the June, July, and August 2010. In July 2010, the HOEP was 168
percent higher than the previous July average. The higher prices in summer 2010 were
primarily a result of higher demand, reduced peaking hydro suppliodirg weather,

and increased fuel prices for both coal and natural gas.

Table 1-1: Average HOEP, Onpeak and Offpeak
May i April 2009/2010 & 2010/2011

($/MWh)
Average HOEP Average OnPeak HOEP | Average Off-Peak HOEP
Month 2009/ | 2010/ % 2009 | 2010/ % 2009/ | 2010/ %
2010| 2011 | Change 2010| 2011 | Change 2010| 2011 | Change
May 27.77 | 38.77 | 39.6 35.35 | 44.87 | 26.9 22.04 | 34.16 | 55.0
June 22.84 | 40.36 | 76.7 30.58 | 45.49 | 48.8 15.43 | 35.44 | 129.7
July 18.99 | 50.83 | 167.7 24.19 |65.84 | 172.2 1431 | 38.46 | 168.8
August 26.07 | 44.41 | 70.3 34.92 | 52.39 | 50.0 19.40 | 37.84 | 95.1
September | 20.76 | 32.91 | 58.5 27.62 | 37.88 | 37.1 14.75 | 28.56 | 93.6
October 29.22 |29.39 | 0.6 34.92 | 34.12 | (2.3) 2453 | 25.82 | 5.3
November | 26.54 | 31.89 | 20.2 32.66 |34.97 | 7.1 21.18 | 28.94 | 36.6
December | 35.05 | 33.83 | (3.5) 39.62 | 36.98 | (6.7) 31.28 | 31.23 | (0.2)
January 37.40| 31.92| (14.7)| 40.93| 37.27 (8.9)| 34.73| 27.88| (19.7)
February 35.90| 33.29 (7.3)| 39.95| 34.84| (12.8)| 32.56| 32.01 (1.7)
March 28.22| 31.23 10.7| 30.89| 33.29 7.8| 25.62| 29.20 14.0
April 30.83| 28.37 (8.0)] 37.57| 35.71 (5.0)| 25.43| 23.01 (9.5)
Average 28.27 | 35.64 26.1 33.92 | 41.19 21.4 23.52 | 31.01 31.8

Figure X1 presents the frequency distributions of HOEP over the last two y2arsg
the May 2010 to April 2011 period, the HOEP fell into the-88IMWh price range in
55 percent of all hours, compared3® percent in the prior yeafhere was also an
increase in frequency for all high price ranges in the 2010/2011 period, and a

corresponding d#ine in all low price ranges.

PUBLIC 4



Market Surveillance Panel Report Chapter 1
November2010i April 2011

Figure 1-1: FrequencyDistribution of HOEP
May i April 2009/2010 & 2010/2011
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2.1.1 Loadweighted HOEP

Table 12 reports the loatveighted HOEP by load type for the 2009/2010 and

2010/2011 periodsLoadweighted HOEP provides a more accurate representation of the
actual price paid by loadsnce it is weighted by hourly demand. Similar to the un
weighted HOEP, there were significant increases in theweaghted HOEP for all load
types in 2010/2011.

As expected, the average leagighted HOEP was lowest for the dispatchable load
categoryat $34.74/MWh ($2.43/MWh, or 6.5 percent, less than the overaivesaghted

HOEP for all loads). To the extent possible, these resources attempt to avoid higher price
periods by reducing consumption or shifting it to loyeeice periods. To some extent

other wholesale loads follow a similar strategy and correspondingly paid an average load
weighted HOEP of $36.23/MWh ($0.94/MWHh, or 2.5 percent, less than for all loads
overall). However, these loads experienced the largesttpeyar increases in both
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absolute and percentage terms, implying that they were less effective at avoiding the on
peak price in the recent year, relative to other loads. Local Distribution Company (LDC)
load,® which generally represents the least price responsive component of load, paid an
average loadveighted HOEP of $37.39/MWh ($0.22/MWh, or 0.6 percent, more than

for all loads overall).

Table 1 2 also shows the average leadighted HOEP for Class A anddBistomers. As
expected, Class A customers, who typically consume lessaknhours, have paid a
lower price in both years. The average price differential between Class A and Class B
customers was $1.83/MWh in 2010/2011, compared to $1.53/MWh a year ag

Table 1-2: Load-Weighted Average HOEP by Load Category
May i April 2009/2010 & 2010/2011

($/MWh)
Load-weighted HOEP
Unweighted Dispatchable Other
HOEP pL d Wholesale | LDCs | All Loads | Class A | Class B
Year oa Loads
2009/2010 28.27 27.95 28.35 29.90 29.72 28.22 29.75
2010/2011 35.64 34.74 36.23 37.39 37.17 35.25 37.08
Difference 7.37 6.79 7.58 7.49 7.45 7.03 7.33
% Change 26.1 24.3 27.8 25.1 25.1 24.9 24.6

2.2 Effective Price (including Global Adjustment, OPG Rebate and Uplifts)

Figure 12 plots the monthly average HOEP and effective price between M&ya2@D
April 2011 as well as the GA and the OPG Rebat#plift payment§ are also included

® These are customers settled with local distribution companies anddairect link with the IESO. The
customers include those who are subject to the regulated rate plan and those who are charged based on
interval wholesale pricing.
"The OPG Rebate
was discontinued in April 2009.
8 Historically the Panel had included hourly uplift but not monthly uplift in the effective price. The
effective prices for prior years have been restated to incorporate the monthly uplifts.
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in the effective price as they are additional payments by customers. From May 2005 to
April 2011, the effective price for all customers has been gradually incgedom
about $50/MWh to roughly $70/MWh.

Figure 1-2: Monthly Average Effective Price (HOEP Adjusted for OPG Rebate,
Global Adjustment, and Uplift)
May 2005i April 2011
($/MWh)
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*Note i OPG Rebate was discontinued after April 2009

The GA has been increasing since the beginning of 2009 mainly for two redsosts to

the extent that the price paid to generators under-gtiaeanteed Ontario Power

Authority (OPA) contracts exceeds the HOEP, the balance of the contract payment must
berecovered from Ontario customers through the @&cordingly there is a negative
correlation between the HOEP and the Ge substantial decline in average HOEP
beginning in March 2009 triggered substantial increases in theSg@éond, more OPA
contracted energy has come online and the rates paid under these c@gattte

contracts with wind and solar power generattygically exceed the averagOEP by a

significant margin.

PUBLIC 7



Market Surveillance Panel Report Chapter 1
November2010i April 2011

2.2.1 Hourly Uplift and Components

Table 13 reports the monthly total hourly uplift charges for the last two reporting

periods. Total hourly uplift charges dropped from $329.6 million in 2009/2010 to $239.1
million in 2010/2011, a reduction of 27 percent. Payments due to losses increased, while
Import Offer Guarantee (I0G), Congestion Management Settlement Credits (CMSC) and

Operating Reserve (OR) payments fell significantly.

Table 1-3: Total Hourly Uplift Charge by Component and Month
May i April 2009/2010 & 2010/2011
(% millions and % of total)

Total H_ourly 10G CMSC Losses Operating
Month Uplift Reserve
2009/ | 2010/ | 2009/ | 2010/ | 2009/ | 2010/ | 2009/ | 2010/ | 2009/ | 2010/
2010| 2011 2010| 2011 2010| =2011) 2010| 2011) 2010 2011
May 45.6 19.9 1.0 0.5 25.0 9.6 8.8 9.5 10.8 0.4
June 37.4 21.3 1.5 0.1 21.4 11.2 7.6 8.8 7.0 1.1
July 36.5 30.1 5.7 0.5 18.0 13.7 5.7 14.5 7.1 1.5

August 28.5 25.3 14 0.3 12.2 10.3 8.4 12.6 6.5 2.1

September | 20.0 20.5 2.4 0.5 11.0 8.5 3.7 8.3 3.0 3.3

October 21.0 141 2.0 0.3 10.3 5.5 7.5 7.1 1.2 1.3

November | 25.0 14.8 0.5 0.1 14.7 6.6 6.7 7.0 3.1 1.1

December | 24.9 23.0 11 0.4 10.4 8.5 10.3 10.4 3.1 3.7

January 26.0 18.7 0.9 0.5 11.6 59 10.1 10.1 3.4 2.2

February 22.7 14.2 0.5 0.4 10.6 5.0 9.2 7.5 2.4 1.3

March 23.7 17.0 0.9 0.4 12.5 7.1 7.5 8.4 2.8 11

April 18.4 20.2 0.7 0.4 10.5 7.7 6.9 7.3 0.3 4.7

Total 329.6 | 239.1 | 18.6 4.4 168.2 | 99.6 924 | 1115 505 23.8

% of Total | 100.0 | 100.0 5.6 1.8 51.0 41.7 28.0 46.6 15.3 10.0

Major factors contributing to the changes in uplift are summarized below:

e |OG Payment$ Annual IOG payments dropped over the last two annual
reporting periods from $18.6 million 4.4 million (a 76 percent decrease).
There are two major reasons for the reduction: a smaller average difference
between pralispatch and redlme prices, and a lower volume of imports

receiving the guarantee paymehts.

® See sectioB.2 below for import volume statistics.
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e CMSC Payments CMSC paymentsetreased by $68.6 million (a 41 percent
decrease). The largest monthly payment of $13.7 million occurred in July 2010
and the smallest monthly payment of $5.0 million occurred in February 2011.

e Lossed Total payments due to losses increased by $19libm{21 percent) this
period over last. Increases occurred in nine months, with July experiencing the
greatest increase of $8.8 million relative to the year prior. The increase in
payments is consistent with the rise in HOEP that occurred in almogtragath
(as seen in Table-1) because payments to generators for losses are directly
related to the price of energy as well as the quantity of losses incurred.

e Operating Reserve Paymeiit&nnual OR payments fell by $26.7 million (52.9
percent) from $5@ million in 2009/2010 to $23.8 million in 2010/2011. Eight
out of twelve months saw substantial decreases in total OR payments compared to
the previous year. This is consistent with the significant decline in OR prices
observed in most months of 2010124, as reported in Tables21 and 122

below.

Figure 13 plots hourly uplift charges in millions of dollars and in $/MWh between May
2003 and April 2011. Generally, the hourly uplift charges have been decreasing since
early 2008 and reached all timev®in October 2010 and February 2011 at $14 million.
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Figure 1-3: Total Hourly Market Uplift and Average Hourly Market Uplift
May 2003 April 2011
($ millions and$/MWh)
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2.2.2 Monthly Uplift and Components

Table 4 below reports the monthly uplift. Timeonthly uplift consists of charges that

are not allocated to a specific hour, such as-sfadosts under the Generation Cost
Guarantee (GCG) programs, the cost of Automatic Generation Control (AGC), Voltage
Support, Black Starts, Reliability Must Run ¢@tts, etc. The total monthly uplift was
marginally lower in 2010/2011, with the cost under the GCG program significantly

higher, while the other cost components were significantly lower.
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Table 1-4.: Total Monthly Uplift Charge by Component
May i April, 2009/2010 & 2010/2011
($ millions and % of total)

Total Monthly GCG AGC All Others

Month ol
2009/ | 2010/ | 2009/ | 2010/ | 2009/ | 2010/ | 2009/ | 2010/
2010] 2011 2010 2011 =2010f 2011} 2010 2011
May 11.7 10.6 3.8 8.1 2.3 1.9 5.7 0.6
June 12.9 14.9 3.9 12.3 4.2 2.0 4.9 0.6
July 19.5 16.0 8.9 13.9 3.5 2.0 7.1 0.1
August 19.0 14.2 9.4 12.3 3.2 2.3 6.5 -0.3
September | 20.3 15.8 10.3 12.8 2.9 2.2 7.0 0.8
October 8.6 11.5 7.9 9.3 2.3 2.3 -1.6 -0.1

November | 12.1 13.6 9.6 10.9 2.0 2.0 0.5 0.6
December | 14.5 13.2 11.7 11.4 2.3 1.7 0.5 0.1
January 9.8 15.0 7.0 12.0 2.3 2.3 0.5 0.8

February 7.1 15.8 6.6 13.5 3.0 1.9 -2.6 0.5

March 13.7 13.4 11.0 11.6 2.1 1.8 0.6 0.0

April 12.7 9.1 9.6 7.1 2.2 1.9 0.8 0.1
Total 161.8 | 163.2 | 99.7 | 135.3 ] 32.3 24.2 29.9 3.8

% of Total 100 100 61.6 82.9 19.9 14.8 18.5 2.3

2.3  Price SettergMarginal Resources)

Over the most recent twehrmaonth period, there has been a noticeable difference in the
resources that set prices (or are at the margin) in the wholesale n&ketfically, gas

fired units have increasingly been at the margimghly as often as the cefaled

generators. Prdispatch prices saw a decrease in the share of hours where imports and
exports were marginal, corresponding to a rise in the share almwbime form of

domestic generation was marginal.

2.3.1 RealtimeMarginal Resources

Table 15 presents the monthly average share oftiesd interval Market Clearing Price
(MCP) in which particular resource types were marginal for the 2009/2010 and
2010/2011periods™® The table shows that the average share by resource type shifted

significantly towards gafired units. Coalfired units narrowly continued to be marginal

1% pispatchable loads are also able to set thetimal MCP but are not included in Tableg to 17 since
they do so rarely.
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most frequently in reaime during the 2010/2011 period, after experiencing an eight
perent share decline (from 45 percent to 37 percent) compared to the previous period.
The shift in the average share from ebadd units to gadired units is consistent with an
annual decline in energy production from cbedd generators (especially light of four
coakfired generation units being shut down in October 2010), along with the growing
capacity of gadired units over the past few yedrsNuclear units were marginal in 297
reattime MCP intervals this yeafThat is a significant decreasslative to the previous

May to April period (840 intervals), which implies fewer surplus baselesmeration
(SBG)conditions

Table 1-5: Share of Marginal Resources in Realime
May i April 2009/2010 & 2010/2011
(% of Intervals)

Fuel Type 2009/2010 2010/2011
Coal 45 37
Gas" 23 36
Hydro 31 27
Nuclear ~1 ~0
Total 100 100

Tables 16 to 1-8 report the monthly share of marginal resources intiea for the last
two twelvemonth periods for all intervals, greak intervals, and ceffeak intervals
respectively.Table 16 indicatesthatcodl i r ed gener at oarablp s har e
higher in June through August, but lower between October and April, relative to the same

months in the previous period.

" power production from codired units totalled 9.3 TWh between May 2010 and April 2011, a decline of
0.1 TWh (1.1 percent) compared to the same period one year earlier. However, in the unconstrained
sequence, codired generators were scheduled for 9Wh, which is 1.2 TWh (or 11.9 percent) less than
one year ago.

2The Lennox generating station can operate using either gas or oil as its fuel. All its output has been
included in the gafired category.
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Table 1-6: Monthly Share of ReatTime MCP by Marginal Resource Type
May i April 2009/2010 & 2010/2011
(% of intervals)

Coal Gas Hydro Nuclear
Month 2009/ 2010 2009/ 2010 2009/ 2010 2009/ | 2010
2010 2011 2010 2011 2010 2011 2010 2011
May 47 42 22 36 30 22 1 0
June 35 50 16 36 45 14 3 0
July 26 48 16 32 57 20 1 0
August 35 51 27 31 37 18 1 0
September | 32 34 27 27 39 38 2 0
October 39 17 27 39 34 45 1 0
November | 38 37 30 41 31 22 1 0
December | 61 37 23 37 16 25 0 0
January 70 38 15 39 14 23 0 1
February 66 35 23 42 11 24 0 0
March 52 33 20 40 28 27 0 0
April 37 17 32 29 32 52 0 2
Average 45 37 23 36 31 27 1 0

Tables 17 and 18 below show the marginal resource types apeak and ofpeak,

respectively.Coatf i red gener atorso6 shar-geakdmdel4d i ned fr o
percent at ofppeak to 37 percent eaciihe largest oipeak decreases occurred in March

(20 percent) and April (16 percent) and the largespe#k decreases in January and

February (48 percent for both). In contrast,-fiygezl units have increasingly been

marginal duing both on and ofpeak intervals, with a significant increase in their share
ofoffpeak hours in al most apedkhoons remdined modesty dr o006 s

and stable, while its offeak share declined from 44 percent to 37 percent.
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Table 1-7: Monthly Share of ReatTime MCP by Marginal Resource Type, On
Peak
May i April 2009/2010 & 2010/2011
(% of intervals)

Coal Gas Hydro Nuclear
Month 2009/ 2010/ 2009/ 2010/ 2009/ 2010/ 2009/ | 2010/
2010 2011 2010 2011 2010 2011 2010 2011
May 46 32 39 49 16 19 0 0
June 48 39 26 48 25 13 1 0
July 38 37 27 41 35 21 0 0
August 42 a7 44 39 13 14 0 0
September | 44 49 40 38 15 14 0 0
October 45 30 43 56 12 14 0 0
November | 47 40 41 52 12 8 0 0
December | 47 37 43 48 10 15 0 0
January 56 46 30 50 14 5 0 0
February 49 38 42 49 9 13 0 0
March 49 29 33 59 18 12 0 0
April 36 20 49 45 14 34 0 0
Average 46 37 38 48 16 15 0 0

Table 1-8: Monthly Share of ReatTime MCP by Marginal Resource Type, Off
Peak
May i April 2009/2010 & 2010/2011
(% of intervals)

Coal Gas Hydro Nuclear
Month 2009/ 2010/ 2009/ 2010/ 2009/ 2010/ 2009/ | 2010/
2010 2011 2010 2011 2010 2011 2010 2011
May 47 50 10 27 41 24 1 0
June 23 61 7 25 64 15 5 0
July 15 56 7 24 77 20 1 0
August 30 54 14 24 55 22 1 0
September | 22 22 15 19 60 59 4 0
October 34 8 13 27 51 65 1 0
November | 29 34 20 30 49 36 2 0
December | 71 37 8 29 21 33 0 1
January 81 33 4 31 15 35 0 1
February 80 32 7 37 13 31 0 0
March 54 37 7 23 38 40 0 0
April 37 15 18 18 45 64 1 3
Average 44 37 11 26 44 37 1 1
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2.3.2 Pre-dispatchMarginal Resources

Table 19 presents the percentage of hours that afspezsource type was marginal in

the final (onehour ahead) prdispatch price on a monthly basis for the 2009/2010 and
2010/2011 periods Overall, there was a decrease in both imports and exports as
marginal resources this period, with minor monthigtfuations. Imports or exports were
marginal inthefinal pre-dispatch price 17 percent less often this period (down from 50 to
33 percent), with a corresponding increase in the frequency with which generators were

marginal.

Table 1-9: Monthly Share of Final Pre-dispatch Price by Marginal Resource Type
May i April 2009/2010 & 2010/2011

(% of hours)
Imports Exports Generation
Month 2009/ | 2010/ | 2009/ | 2010/ | 2009/ 2010/
2010 2011 2010 2011 2010 2011
May 27 18 25 12 47 70
June 27 12 32 13 41 75
July 33 19 24 18 43 63
August 29 15 21 14 51 71
September | 30 15 25 24 45 62
October 24 14 31 25 45 61
November | 12 12 32 11 56 77
December | 18 11 28 25 54 64
January 25 16 19 10 56 74
February 36 19 10 15 54 66
March 33 12 20 20 48 68
April 22 14 18 27 61 60
Average 26 15 24 18 50 67

2.4  OneHour Ahead Prealispatch Prices and HOEP

Production and consumption decisions are improved when market participants can rely
on accurate prdispatch price projections. Therefore, the differences between the one
hourahead pralispatch price and HOEP is an important relationship to monitor. A

sound pradispatch price signal can contribute to fidade dispatch efficiencies.

3 The table excludes the very small (on the oafdl.1 percent) contribution frodiispatchabldoads.
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2.4.1 Onehour Ahead Pralispatch Price

Table 110 presents the differences between thelame ahead prdispatch price and

the HOEP for May to April 2009/2010 and 2010/2011. On average, there were
improvements in both the average and absolute average differences over the last two
periods. The average difference decreased from $3.23/MW#1d®6/MWh while the
absolute average difference decreased from $6.41/MWh to $5.49/MWh (a 13.4 percent

improvement).Similarly, the percentage of the difference relative to HOEP has

decreased.
Table 1-10: Measures of Differences between OrlBour Ahead
Pre-Dispatch Prices and HOEP
May i April 2009/2010 & 2010/24 1
($/MWh)
Average
Average '232?232 Star)dqrd Differencg as a
Difference* : Deviation % of Average
Month Difference HOEP4
2009/ [2010/ 2009/ |2010/ |2009/ 2010/ 2009/ |2010/
2010 2011 2010 2011 2010, 2011 2010 2011
May 3.57 |(1.34) |7.49 |3.82 |11.46 |[7.81 |[12.9 |[(3.5)
June 573 |(1.74) [8.74 |3.96 [11.19 [13.09 [25.1 |[(4.3)
July 8.92 |(5.39) [10.79 |8.80 [11.84 [25.99 [47.0 [(10.6)
August 1.80 ((3.23) [8.01 |5.64 [22.54 [11.47 |6.9 (7.3)
September [4.60 [(2.33) |6.11 |6.81 [8.08 16.84 [22.2 [(7.1)
October 359 |[(2.23) [7.88 |5.41 [16.82 [20.19 [12.3 |(7.6)
November |[3.30 [(0.99) [6.31 |3.33 12.01 |[6.46 12.4  |(3.1)
December [2.71 |[0.99 |[4.66 [6.80 |[7.76 24.67 7.7 2.9
January| 0.26) 2.46| 4.63 4.42 18.1§ 12.69 0.7 7.7
February| 0.93 1.02] 2.83 2.94 520 5.61 2.6 3.1
March| 2.48/ 0.69] 4.05 3.80 559 7.95 8.8 2.2
April 0.87| (0.59) 5.39| 10.17 12.69 25.81 2.8 (2.1)
Average | 3.23 | (1.06)| 6.41 | 5.49 | 11.95 | 14.88| 13.4 | (2.48)

* A positive arithmeticaverage indicates that pdéspatch prices are on
average higher than retiine prices, while a negative figure indicates
pre-dispatch prices that were lower than the-taak prices.

4 This is an average price difference as a percentage of the average HOEP in each month (denominator
being the monthly average HOEP reported in Taklé. 1
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It is notable that the average difference was negative in eight out of 12 months in
2010/2011. This indicates that, on average, the HOEP was greater thandispgieh
price in these months, which is the opposite of the usual historic relationspipe E4
below depicts the average difference betweerdmeatch price and reéime interval

MCP for the two comparison periods. A positive number indicates thdigpatch price

is greater than the reaime MCP while a negative number indicates ismaller. It can

be seen that in the 2009/2010 period thedspatch price was higher than the riae
MCP in the vast majority of intervals (i.e. a positive difference), while in 2010/2011 the
pre-dispatch price was lower in most intervals excepharning ramping hours (HE 6 to

9). Roughly speaking the price difference has shifted downwards in all hours.

Figure 1-4: Average Difference Between Ri@ispatch Price and Realime MCP
May i April 2009/2010 & 2010/2011
($/MWh)
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Another notable obsertian is that during the morning ramping up (HB)and evening
ramping down hours (HE 224) the price difference between the-gdrgpatch price and
the realtime MCP in the first few intervals has disproportionally changed compared to
the last few interals in the same hour. For HED6the predispatch price is much closer

to the reakime MCP in the first few intervals compared to last year, while in HEL2
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they are further apart. The change in the pattern implies thatdrbour ramping was
lessof an issue in the morning hours of 2010/2011 compared to 2009/2010 and was more

of an issue in the evening.

2.4.2 Reasons for Differencés Pre-dispatch and Redime MCP

The Panel has identified four main factors that lead to differences betwedisgatch
and realtime prices'’
« Predispatch to realime demand forecast deviations (the deviation includes
forecast error and the difference due to the profile of thetiraaldemantf);
e Production forecast errors of sslfhedulers and intermittent (primarnidynd)
generators;
o Failures of scheduled imports and exports; and
e Frequency that imports or exports set thedgispatch price (and are then re
priced in reatime at the bottom of the supply stack for imports and at the top of

demand stack for exports).

While the price impact of these factors cannot be measured directly, Tablprésents

the absolute average differences in MW of output for each of the first three factors listed
above for the past twelwamonth period” Monthly absolute averages proviseme

indication as to which of the factors are the most important contributors to differences

5 predispatch and redlme scheduling alsdiffer in the magnitude of control action operating reserve
(CAOR) incorporated, although this tends primarily to affect operating reserve price differences, with an
indirect and smaller influence on energy prices. Up to September 2008 there were 4GOMBOR

available in predispatch and 800 MW in reéime. Subsequently, the 400 MW in giispatch was
dropped. See the Panel s JalAuary 2009 Monitoring Refg
1% n particular, when forecast demand is for the peak interval in the hourgtbéspatch to realime price
difference can be induced by either forecast error or the profile efim@idemand (i.e. demand in all

other intervals will be lower than the peak demand in the hour even though the peak demand is accurately
forecast). Fofurther discussion, see sectiari.1of Chapter 2.

" The summary table does not report the frequency that imports (or exports) setdfspateh price since

the metric to measure the frequency (percentage of hours) does not necessarily tranatateointy

guantity (MW) statistic like the three other factors that lead to discrepancies betwabspateh and real

time prices.
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between pralispatch and redalme prices. However, any one of these factors can lead to

significant price discrepancies in a given hour.

Table 1-11: FactorsLeading to Differences Between
Final Pre-Dispatch and RealTime Prices
May 20101 April 2011
(MW per hour and % of Ontario demand)

2009/2010 2010/2011
Absolute Absolute
Factor Absolute Average Absolute Average
Average Difference as Average Difference as
Difference % of Ontario Difference % of Ontario
(MW) Demand* (MW) Demand*
Pre-dispatch to Realtime
Demand Forecast Error 161 1.0 188 1.2
Differences d_ue to reaiftime 93 0.6 29 0.1
Demand Profile
Pre-dispatch to Realtime
Average Demand Forecast 254 1.6 210 1.3
Deviation
Self-Scheduling and
Intermittent Forecast 80 0.5 100 0.6
Deviation
Net Export Failures 119 0.8 173 1.1

*Average hourly Ontario Demand (denominator) for the twelve month period was 15,703 MW for
2009/2010 and 16,441 MW f@010/2011

Overall, the largest absolute average differences result frouligpatch to realime

demand forecast deviation (which includes demand forecast error and differences induced
by the profile of RT demand), followed by net export failuféie séf-scheduling and
intermittent deviation was the smallest contributor in 2009/2010 but has increased in
2010/2011and will likely continue to do so as more intermittent capacity comes online
(subject to improvements that may result from the planned inttiotuof centralized

wind forecasting)
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2.4.2.1 Predispatch to Redime Average Demand Forecast Deviation

The difference between the piespatch demand forecast and riiale average demand

can lead to discrepancies betweendlispatch prices and HOEP. Tiroprove market

efficiency and deal with increased SBG incidents, the IESO implemented a new
procedure in December 2009 which uses average instead of peak demand as the forecast
in predispatch for nomamping hours® The move from peak demand forecast to

average demand forecast in4glispatch would be expected to reduce demand forecast
deviations in the nenamping hours, and it indeed resulted in a smaller difference as
evidenced in Figure-5 below’® In contrasto the sharp decrease in forecast error for

nontramping hours, there is little change in the forecast accuracy during ramping hours.

8 More precisely, average demand is applied tomaonpingup hours, including HE 1 to 5, 10 to 15 and

20 to 24 every dayFor details, sebttp://www.ieso.ca/imoweb/news/newsltem.asp?newsltemID=4@13

times, the IESO may apply the average forecast for the ramping hours when an SBG situatidsiyis cred
foreseeable.

n its prior report, the Panel also observed an improvement in the forecast deviation. For details, see the
Panel s August 2010 -28loni toring Report, pp. 18
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Figure 1-5: Average Demand Forecast Deviation
May 20091 April 2011
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Table 112 presents the offeur ahead prdispatch, and also thrémur ahead pre

dispatch, to redaime average demand deviation by month between May 2009 and April
2011% Improvements in average monthly demand deviation are apparent in both the
onehou ahead and threleour ahead metrics. The eheur ahead deviation measure fell

by 0.38 percentage points, from 1.66 percent last year to 1.28 percent in the most recent
May to April period, while the threkour ahead measure fell 0.28 percentage points,

from 1.88 percent last year to 1.60 percent this year. It is also notable that the demand
forecast deviation is much smaller from May to December, when compared to the same

months in the previous year. This is consistent with the expected effect of rfrovng

% predispatch forecast to retime average demand discrepancy is calculagethe absolute value of pre
dispatch minus redlme average demand divided by réate average demand.
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peak demand to average demand forecast during theamgringup hours beginning in
December 2009.

Table 1-12: Predispatch to Reaftime Average Demand Forecast Deviation
May i April 2009/2010 & 2010/2011
(% of realtime averagedemand)

Three-Hour Ahead One-Hour Ahead
Month 2009/ 2010/ 2009/ 2010/
201( 2011 201( 2011
May 2.03 1.86 1.85 1.48
June 2.09 1.79 1.93 1.36
July 2.33 2.00 2.04 1.52
August 2.38 1.93 2.09 1.49
September| 2.06 1.36 1.89 1.05
October 1.83 1.14 1.68 0.92
November | 2.15 1.53 2.04 1.30
December | 1.98 1.57 1.69 1.34
January 1.50 1.61 1.22 1.33
February 1.28 1.45 1.06 1.13
March 1.44 1.50 1.15 1.20
April 1.51 1.50 1.24 1.23
Average 1.88 1.60 1.66 1.28

2.4.2.2 Predispatch to Reaime Demand Forecast Error

This section willfocus on the forecast error only. In other words, this section assesses

how well the IESO demand forecast has performed.

Table 113 reports the onkour and threéour ahead mean absolute demand forecast
errors on a monthly basis for the 2009/2010 arktDZD11 reporting periodPre

dispatch to realime demand forecast errors in all 2010/2011 months were greater than
those of the previous reporting periothe error between May and October 2010 for
each morit was above the yearly averag@n an annual basis, demand forecast errors
increased by 46 percent for the thterur ahead forecast, and by 57 percent for the one

hour ahead forecast.
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Table 1-13: Predispatch to Reattime Demand Forecast Error
May i April 2009/2010 & 2010/2011
(% of realtime demand)

Mean Absolute Forecast Difference: (predispatch minus
real-time demand divided by reattime demand)
Month Three-Hour Ahead One-Hour Ahead
2009/ 2010/ 2009/ 2010
2010 2011 2010 2011
May 1.32 2.06 111 1.68
June 1.42 1.99 1.22 1.71
July 1.54 2.22 1.20 1.77
August 1.53 2.25 1.19 1.89
September 1.25 1.86 1.05 1.70
October 1.17 1.80 0.97 1.72
November 1.26 1.68 1.03 1.49
December 1.49 1.50 1.21 1.35
January 1.38 1.67 1.19 1.38
February 1.30 151 1.21 1.29
March 1.60 1.79 1.39 1.55
April 1.76 1.83 1.52 1.72
Average 1.27 1.85 1.02 1.60

2.4.2.3 Wind Generation

Since first entering the market in early 2006, the amount of wind generation has steadily

increased and is the most important component within thede#fduhg and

intermittent generation category. As of April 2011, there was a combinedplatae

capacity of 1,429 MW of wind generation in Ontario, which is higher than the total

capacity (about 1,000 MW) of all other sslfheduling and intermittent generatfdn.

Currently, the wind power generators forecast their own output on an hourly basis.

Actual output by wind power generators may differ significantly from forecast output.

Figure 16 presents the average and absolute average difference between wind

geng at or s O

forecasted

and

and represented by the green dashedfine.

2AEor

detail s

on wi nd

projects

del i

t hat

vered

ar e

currently

Wind-power webpage alittp://www.powerauthority.on.ca/curreatectricity-contracts/wingpower

2 |n previous MSP Reports, nameplate capacity was plotted to show that amount of wind aiveélable
given month. However, using average hourly wind output provides a better measure of actual wind
generation performance in a given month as outages and other factors constraining wind generation at
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Both the average and absolute average wind forecast error has been increasing since 2006

as installed wind capacity has incsed. The overall average of the absolute forecast

error was 96 MWperhour during the 2010/2011 reporting period, up from 69 MW per

hour in 2009/2010. With wind generation capacity expected to increase significantly, the

forecast error will likely alsorg o w . The 1 ESO6s plan to i mpl em

forecasting system should offset some of the anticipated growth in wind foreca$t error.

Figure 1-6: Average and Absolute Average Difference between Wind Generator
Forecasted and Delivered Energgnd Relationship to Average Hourly Wind Output
March 20061 April 2011
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Although the average wind production forecast error has been increasing as new wind

power generators become operational, the percentage error (absolute average forecast

error relative to total wind power output) has been relatively stable. Figupals the

average and absolute average difference betw
actual energy produced in each month since March 2006, as normalized using average

hourly wind output for the month. Normalized absolute average difference as a

specific facilities are reflected in actual outputdis but not in the nameplate capacity value. Average

hourly wind output is also used to deflate average and absolute average wind error in-Bigure 1

% The Panel recommended centralized wind forecasting in its January 2009 Monitoring Report; 256 253
IESOrule amendments (e.g. data obligation and cost recovery) have recently been passed by the IESO Board,

paving the way for the final implementation of centralized wind forezgdtor details, see:
http://ieso.ca/imoweb/news/bulletinitem.asp?bulletinlD=5736
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percentage of hourly wind output typically fluctuated between 20 to 40 percent. During
2011, the average difference has risen significantly and the gap between the two
measures has diminished to the lowest levels since wind energy was introduced. This
implies that the wind generators tend to persistently-émecast their output.

Figure 1-7: Normalized Average and Absolute Average Difference between Wind
Generatorsd Forecasted and Delivere
March 20061 April 2011
(% of average hourly wd output for the month
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Power output from wind generation facilities show seasonal trends. As illustrated in
Figure 18, wind generation tends be higher during the winter months, peaking in

December and falling to a trough in the summer around July.
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Figure 1-8: Normalized Monthly Average Wind Output
May i April 2008/2009 to 2010/2011
(% of total wind capacity)

=8=2008/2009 —#=2009/2010 2010/2011 ‘
35 A

INZAN E A~
\ / / -
\ / — e
N/

NP> /

\.—'_'—-l———/

=

ta

b
=

Ountput (*%o of Total Capacity)

=

May June July Angust September October ~ November  December Jamuary February March April
Month

Wind output tends to be relatively stable htathour but can change quite rapidly.
Figure 19 below depicts the duration curve of inlraurwind output (i.e. the difference

of output at interval 1 and interval 12 in the same hour).

Figure 1-9: Duration Curve of Hourly Change in Wind Power Production
May i April 2010/2011
(MW and %)
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If wind output changes rapidly during hours when load is picking up this can pose
operational challenges for the IESO, especially if wind output is declining. Figife 1
below plots the hourly change in Ontario demand against the hourly change in wind
power production foHE 6to HE 9 During these hours Ontario demand is typically
ramping up, sometimes by as much as 2,000 MW in 12 intervals. In contrast, the wind
power production can change and down by up to5D MW or more with production
decreasingoughly half of time and increasimgughly half of the time When wind

power output is increasing, it helps reduce the fieexdimpingcapacityfrom other
generatiorresources, whereas when wind power is decreasing other fast ramping
resources have farovide additional ramping to meet the loss of wind output. As wind
capacity increasdbe loss of wind output duringours when demand is ramping up
could create operational challenges for the IESO.

Figure 1-10: Hourly Wind Power Ramping vs. Hourly Qario Demand Ramping
May 20101 April 2011
Delivery Hour 6 to 9
(MW/hour)
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Ramp of Ontario demand (MW /hour)
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2.4.2.4 Forecast Errors of Other Séicheduling and Intermittent Generation

Figure 18 plots the average and absolute monthly difference between the energy that all
nonwind, selfscheduling and intermittent generators forem@dand thequantityof
energy they actually delivered in rdahe. Both average and absolute error have been

relatively stable in the past five years.

Figure 1-11: Average Production Forecast Error don-Wind
Self-Scheduling and Intermittent Generators
May 2005i April 2011
(forecasted energydelivered energy, MWh)
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2.4.2.5 RealTime Failed Intertie Transactions

Imports and/exports that are scheduled in the final one hour ahedi$jpagch can fail
before or in reaktime. An intertie transaction can fail because it is not scheduled in other
markets, because of an incorrecimissingNorth American Electric Reliability

Corporation (NERC) ta§ or because it is curtailed by the IESO or external market

2 All intertie transactions require an associated NERC tag in order to be scheduled by corresponding
system operators.
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operators for reliability reasons. Failed import and export transactions are another factor
that can contribute to differences betweendispatch prices and HOEP. In réahe,

import failures represent a loss of supply while export failures represiectiae in

demand, both of which result in discrepancies betweedippatch andeattime prices.

Export Failures

Table 114 provides summary statistics on the frequency and magnitude of failed export
transactions over the past two years. The nurmbleours when exports failed increased

by 465 hoursq percentpver the current annual period, from 4,657 hours to 5,122

hours. Although the frequency of export failures increased, the average amount of export
failures per hour fell by 33 MWThe aerage amount of hourly failed exports was lower

in ten of the twelve months when compared to the same month of the previous period.
As a result, the failure rate (MW failed relative to MW scheduled) remained stable at 6

percent.

Table 1-14: Frequency, Magnitude, and Rate of Failed Exports from Ontario
May i April 2009/2010 & 2010/2011

(MW and %)
Number of Maximum Hourly Average Hourly Failure Rate
Hours when Failure Failure (%)***
Failed Exports (MW) (MW)**
Month Occurred*
2009/ 2010/ 2009/ 2010/ 2009/ 2010/ 2009/ 2010/
2010 2011 2010 2011 2010 2011 2010 2011
May 341 295 1,342 806 165 137 4.9 6.9
June 392 357 1,144 1,484 236 191 5.3 5.7
July 527 415 1,739 838 330 149 8.5 4.5
August 429 411 1,844 850 212 137 55 4.4
September 385 408 989 950 172 146 5.2 3.4
October 314 469 1,050 683 134 145 4.0 4.5
November 174 259 779 431 118 80 2.0 1.6
December 431 483 1,430 800 187 185 5.5 4.0
January 434 628 1,280 1,260 209 331 5.8 11.9
February 393 501 935 1,251 245 205 7.7 9.3
March 457 512 892 917 227 225 8.0 10.2
April 380 384 980 824 233 145 9.6 5.2
Total/Average | 4,657 5122 1,200 925 206 173 6.0 6.0

* Incidents involving less than 1 MW and linked wheel failures are excluded.
** Based on those hours in which a failure occurs.
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*** Total failed export MW divided by total scheduled expMW (excluding the export leg of
linked wheels) in the unconstrained schedule in a month.

Causes oExport Failures

Export failures (and import failures below) are separated into those under the market
participant ds cont r othosquhdartihe toht®ldf agystén f ai | ur e s
operator (1 abel |%The fdilursSra@e isdetermined 4sm pencensage)of

failed to total exports (or imports) in MWh per month (excluding linkdetel failures,

which are rare).

Figure 19 plots the export failure rates beginninglime 2006° MP failures have
increasegfluctuating between 4 and 6 percent over 2010/2011 compared to between 2
and 4 percent in 2009/201@ large spike in ISO curtailment failures occurred in
January 201Ireaching its second highest level since 2006 at 8.6 pertaetincreased
export failure appeared to be relatedremsmission issues in both MISO and NYISO.

For example, the Central to East interface in NYISO has been increasingly congested,
due to a lgh clockwise loopflow around Lake Erie, leading to frequent curtailment of
exports to PIM by the IESO.

% The IESO Compliance database that separatesdsilato ISO curtailments and market participant

failures does so for constrained schedule failures only. Therefore, failure rates vary slightly from the
statistics reported in TableslB and 114, which report unconstrained schedule failures in aggregate

% The June 2006 start date is used because the IESO applied different coding practices that make it difficult
to accurately compare the data from before and after June 2006.
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Figure 1-12: Monthly Export Failures by Cause
June 20061 April 2011
(% of total exports)
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ExportFailures by Intertie Group

Table 115 reportsaverage monthly export failures by intertie group and failure cause for

the period May 2010 to April 201IExport failures at the Michigan intertie accounted
for approximately 56 percent of all export failures during the reporting pgried.those
failures,70 percent were 1SO controlled failureBespite this, it was the Manitoba
intertie which had the highest IS@duced failure rate at 27.6 percent of its total
scheduled exportsThe NYISO intertie was responsible for roughly 74 peatof total
MP export failures and had the highest MP failure rate at 12.3 petdiorically, MP
failures have been the highest at the New York intéttie.

" |Intertie transactions at the Michigan interface include the transactionselme@ve:ario and PIM.
% participants selling into New York must place offers to sell the energy iimeakhich allows for the
possibility that transactions are not economic and not scheduled in New York even when scheduled in
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Table 1-15: Average Monthly Export Failures by Intertie Group and Cause
May 20101 April 201 1
(GWh and % of failures)

Average Failures - Failures - Failure Rate
. Monthly ISO Participant =
Intertie ISO Participant
Group Exports Controlled Controlled Controlled | Controlied
GWh GWh | % GWh | % % %
New York 307.3 2.6 6.8 | 37.7 | 73.6 0.8 12.3
Michigan 511.3 21.4 | 557 | 94 | 184 4.2 1.8
Manitoba 21.7 6.0 | 156 | 2.5 4.9 27.6 115
Minnesota 26.0 4.9 12.8 | 0.3 0.6 18.8 1.2
Quebec 467.8 3.5 9.1 1.3 2.5 0.7 0.3
Total 1,334.1 | 38.4 | 100.0| 51.2 | 100.0 2.9 3.8

Import Failures

Table 116 provides monthly summary statistics on the frequency and magnitude of
failed import transactions during the last two May to April reporting peridtie total
number of hours when failed imports occurred increased from 2,924 hours in 2009/2010
to 3,102 hours (35 percent of total hours in the period) in 2010/2011, a rise of 178 hours
(6 percent).There was also a 31 MW (5 percent) increase in the magnitude of import
failures. As a result, the import failure rate increased from 4.4 percentdasto 5.3

percent this year, contributing to a higher HOEP compared to tksiqpatch price,

everything else being equal.

Ontario. The potential famismatched economic scheduling with NYISO is unique among the jurisdictions
directly connected to Ontario. (This distinction also applies for imports to Oiitage Tabld-17 below.)
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Table 1-16: Frequency, Magnitude, and Rate of Failed Imports to Ontario
May i April 2009/2010 & 2010/2011

(MW and %)
Number of Maximum Hourly Average Hourly Failure Rate
Hours when Failure Failure (%)***
Failed Imports MW MW)**
LA Occurr(fd* ) )
2009/ 2010/ 2009/ 2010/ 2009/ 2010/ 2009/ 2010/
2010 2011 2010 2011 2010 2011 2010 2011
May 235 324 381 857 67 119 3.47 6.99
June 269 323 783 517 101 90 7.07 5.87
July 320 349 619 730 104 142 5.02 6.09
August 261 349 1,024 1,274 97 153 3.74 7.11
September 330 207 965 693 97 145 4.41 3.68
October 265 233 855 685 96 95 3.84 4.16
November 244 230 580 440 79 72 6.88 3.35
December 253 210 625 329 107 80 7.28 3.49
January 218 278 410 918 99 121 3.1 7.9
February 119 206 388 514 63 85 1.2 4.4
March 132 181 453 614 59 86 1.3 4.2
April 278 212 506 388 107 90 6.0 5.9
Total/Average | 2,924 3,102 632 663 90 107 4.4 5.3

* Incidents involving less than 1 MW and linked wheel failures are excluded.
** Based on those hours in which a failure occurs.
*** Total failed import MW divided by total scheduled import MW (excluding the import leg of
linked wheels) in the unconstrainedhedule in a month.

Causes of Import Failures

Figure 110 plots the import failure rates by cause since June 2@@gort failures due

to ISO curtailments account for the majority of import failures since the middle of 2008.

However, this has not be@s pronounced in the current reporting period, with

curtailment rates as low as 2.9 percent in November 2BEimport failures continued

to fluctuate around 1 to 2 percent, with a reporting period maximum of 2.4 percent during
January 2011.
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Figure 1-13: Monthly Import Failures by Cause
June 20061 April 2011
(% of total imports)
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Import Failures by Intertie Group

Table 17 reports average monthly import failures by intertie and cause for the period
starting May 2010 and ending April 201Inaleased ISO curtailments have been
experienced at the MISO interfaces (Michigan, Minnesota and Manitoba interfaces)
beginning in May 2009. The majority of the curtailments were due to ramp limitations or
transmission service unavailability in MIS®ichigan accounted for nearly 53 percent

of all import failures. It had an ISO controlled failure rate of 6.5 percent and a market
participant failure rate of just 1 percent. The Minnesota intertie had the highest ISO
controlled import failure rate at 23.2 pent and the highest market participant controlled

failure rate at 5.8 percent.
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Table 1-17: Average Monthly Import Failures by Intertie Group and Cause
May 20101 April 2011
(GWh and % of failures)

Average Failures - Failures - Failure Rate
Intertie | Monthly ISO Participant ISO Participant
Group Imports Controlled Controlled Controlled | Controlled
GWh GWh % GWh % % %
New York 24.4 0.4 1.7 1.1 19.0 1.6 4.5
Michigan 241.4 15.8 67.5 2.5 43.1 6.5 1.0
Manitoba 66.0 3.7 15.8 1.1 19.0 5.6 1.7
Minnesota 13.8 3.2 13.7 0.8 13.8 23.2 5.8
Quebec 114.2 0.3 1.3 0.3 5.2 0.3 0.3
Total 459.8 23.4 100.0 5.8 100.0 5.1 1.3

2.4.2.6 Imports or Exports Setting Pdéspatch Price

The fourth major factor identified by the Panel that leads to differences bgiveeen

dispatch and redlme prices is the frequency of imports and exports setting the pre

dispatch price. An increased frequency of imports or exports setting thespagch

price will lead to an increased divergence betweertjsmatch and redlme prices®

Table 118 shows the frequency of hours in which imports and exports set the pre
dispatch price for May to April 2009/2010 and 2010/2011. For the current reporting

period imports or exports set the pdespatch price in 2,854 hours, a significant drop (35
percent) from 4,376 hours in 2009/201The largest monthly decrease occurred in June,

from 423 hours in 2009 to 180 hours in 2010 (a 57 percent drop).

# For a detailed explanation of why this occurs, see p@336fthePanel 6 s

July

2007
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Table 1-18: Frequency of Imports or Exports Setting the PreDispatch Price
May i April 2009/2010 & 2010/2011
(number of hours and % of hours)

2.5

Figure 14 and Table 119 summarize average nodal prices for the 10 internal Ontario

2009/2010 2010/2011 Difference
Month %
Hours % Hours % Hours
Change
May 392 53 223 30 (169) (43)
June 423 59 180 25 (243) (57)
July 427 57 275 37 (152) (36)
August 366 49 216 29 (150) (41)
September 395 55 281 39 (114) (29)
October 413 56 290 39 (123) (30)
November 314 44 166 23 (148) (47)
December 341 46 268 36 (73) (21)
January 326 44 193 26 (133) (41)
February 308 46 228 34 (80) (26)
March 389 52 238 32 (151) (39)
April 283 40 295 41 12 4
Total 4,376 50 2,854 33 (1,522) (35)

Internal Zonal(Shadow)Prices

zonesfor each 12 month periodl. The average nodal price for a zone, also referred to

here as the internal zonal price, is calculated as the average of the nodal prices for

generators in the zorié.

Figure 114 presents the average zonal prices for the pasttieg period. Average price

differences between the remaining zones are moderate except between Northwest and the

rest of the zones) and reflect the fact that congestion levels within Ontario (except

Northwest) have not been particularly significant.

OFor

a detailed

Transmi ssi on
http://www.ieso.ca/imoweb/pubs/marketreports/OntTxSystem_2005jun.pdf
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3L All nodal and zonal prices have been modified to +$2,000/MWES000/MWh) when the raw
interval value was higher (or lower).
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Figure 1-14: Average Internal Zonal Prices
May 20101 April 2011
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Table 219 shows that average internal zonal prices were higher by 20 percent or more in

the current annual period relative to the previous period. The average Riclodalw n

price was $37.38/MWh in the most recent period, which is $7.50/MWh, or 25 percent,

higher than the previous periéd.

%2 The Richview bus is a node within the Toromtame wlich is frequently used as a reference price given

its central location.
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Table 1-19: Internal Zonal Prices
May 2009i April 2011

($/MWh and %)
May 2009 May 2010

A3 i Ap)r/il 2010 i Ap)r/il 2011 i CITENS
Bruce 28.37 35.28 24.3
East 27.52 36.25 31.7
Essa 29.90 37.02 23.8
Niagara 29.04 35.39 21.8
Northeast 11.95 32.44 171.4
Northwest (363.06) (167.59) 53.8
Ottawa 30.00 39.72 324
Southwest 29.54 36.84 24.7
Toronto 30.18 36.91 22.3
Western 29.75 36.11 21.3
Richview Node 29.88 37.38 25.0

As observed in previous reports, bottled supply in the Northwest is the primary reason for
the large negative zonal prices in this area. The average zonal price in the Northwest
zone rose te$167.59/MWh, compared with th8363.06/MWh average price dugithe
2009/2010 period.

2.6 CMSC Payments

Figure 215 provides a summary of congestion management settlement credit (CMSC)
payments across the 10 internal zones for the last annual reporting*efimoeach

zone, there is a total CMSC paid for constrainel f gener ati on and AiI mpo
constraineebn fiexportso from the zone (in this ana
individual zone, not the province). The data has been aggregates inahiner since

constraining on exports is an alternative to constraining off supply when supply is bottled
(oversupply in a zone), and so this amount is an indicator of the bottling of supply in the

zone. The second total for each zone shows the CMSf@istraineebn generation or

33 CMSC is often induced by transmission limits, losses or security requirerreatilition the 3times
ramp rateslow ramping of fossil units or technidalegulatory limitationgan induce CMSC.
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Ai mportso, -oofrf choenxsptorratisnoe.d This is a measur e

outof merit supply in a zone (undersupply in a zotle).

Of the $47.7 million of CMSC for constrainedf supply or constrainedn exorts,

$26.9 million (58 percent) occurred in the Northwest zone, primarily as the result of the
eastwest flow limits which bottle the relatively loaost supply in the area. The other
major contributors to the total were the Western zone atrjdlidn (9 percent) and the
Niagara zone at $5.4 million (12 percent).

CMSC payments for constrain@e supply and constrainexdf exports totalled $43.1
million and wereprimarily isolated to four zones in Ontario. Significant payments were
made in the Northwézone at $11.9 million (28 percent), the Toronto zone at $9.8
million (23 percent), the Western zone at $8.5 million (20 percent) and the Northeast

zone at $6.0 million (14 percent).

34 CMSC paid to dispatchable load is omitted here since the largest portion of those payments is self
induced (e.g. deviation and ramping limitation), as opposed to being related to congestion, losses or
security requirements. Historicglithe CMSC payment to dispatchable loads was small. In its August
2010 Monitoring Report, however, the Paabkened a significant increase in CMSC paynsottwo
dispatchable loads. Currently, the IESO is seeking to recover some of the CMSC payché#mtsRamel is
investigatingcertain aspects diema r k et p @&ehaviowr.i pant s 6

PUBLIC 39




Market Surveillance Panel Report
November2010i April 2011

Chapter 1

Figure 1-15: Total CMSC Payments by Internal Zone

May 20101 April 2011
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Table 220 summarizes the CMSC payments for past two years. Overall, there were

significant decreases in the amount of payments made in most zones. The largest

decreases were in constrairgfl payments in the Northwest and the Northeas well

as to constrainedn payments in the Western and the East Zones. The reduction in

constraineebff payments was mainly due to a large reduction in available water this year

in the Northwest and Northeast as well as lower intertie prices atahagdida interface.

The reduction in constrainazh payments in the Western and East Zones was mainly due

to improved supply conditions associated with newfgad generation.
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Table 1-20: Total CMSC Payments by Internal Zone,

May i April 2009/2010 & 2010/2011

(% millions)
Constrained-off Supply plus Constrained-on Supply plus
Zone Constrained-on Exports Constrained-off Exports
2009/2010| 2010/2011 | % Change | 2009/2010 | 2010/2011| % Change

Bruce 1.8 1.0 (44.4) 0.0 (0.1) n/a
East -1.3 0.6 (146.2) 15.2 2.5 (83.6)
Essa 0.2 0.1 (50.0) 0.1 0.3 200.0
Niagara 7.9 54 (31.6) 0.3 1.6 433.3
Northeast 11.1 4.8 (56.8) 3.6 6.0 66.7
Northwest 36.4 26.9 (26.1) 18.8 11.9 (36.7)
Ottawa 0.0 0.0 n/a 0.2 0.1 (50.0)
Southwest 2.6 1.9 (26.9) 9.2 2.5 (72.8)
Toronto 1.2 2.6 116.7 14.9 9.8 (34.2)
Western 3.3 4.4 33.3 20.3 8.5 (58.1)
Total 63.2 47.7 (24.5) 82.6 43.1 (47.8)

Total yearlypayments foronstraineebff supply plus constrainedn exports fell by

$15. 5

mi || i

on,

or 25

percent,

from

t he

previ

the decrease in payments were the Northwest and Northeast regions which saw drops of

$9.5 million (26 pecent) and $6.3 million (57 percent), respectively.

Total payments foconstraineebn supply plus constrainexff exports decreased
significantly by $39.5 million (48 percent) from 2009/2010 to 2010/20dst regions

experienced a decrease in paymentit) the greatest drop being in the East zone at

$12.7 million (84 percent), followed by Western at $11.8 million (58 percent), Northwest
at $6.9 million (37 percent), Southwest at $6.7 million (73 percent), and Tabffol

million (34 percent).

2.7 Operating Reserve Prices

Demand for operating reserve (OR) is reflected in the level of the OR requirement

established by the IESO. The average OR requirement for the 2009/2010 annual period
was 1,496 MW, while in 2010/2011 the requirement was sligiglydr at 1,519 MW, an

increase of 1.5 percent.
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Figure 212 shows monthly average operating reserve prices since 2003 for the three
categories of OR: Hhinute spinning, 1@ninute norspinning, and 30ninute reserve.

From 2003 to early 2008, OR pricesregenerally declining. They then trended

upwards from early 2008 to late 2009 as a result of a decline in OR resources aVvailable
Since October 2009, OR prices have dropped and returned20@8devels.

Contributing factors include increased OR @ydrom new fossil units coming elime

and the reduction in water availability in 2010 and 2011 (compared to the abnormally
abundant water supply in 2009 that caused hydro generators to prefer to supply more

energy but less OR).

Figure 1-16: Monthly Ogerating Reserve Prices by Category
January 2003i April 2011
($/MWh)

% The factors leading to the increase inOR @iz s er ved in 2008 and 2009 were

July 2009 Monitoring Report, pp. 456.

PUBLIC 42

d










































































































































































































































































































































