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Executive Summary

This is 2hsemidhrual dMoniosing Report oie IESGadministered markets.
Chapter 1 reports amarket outcomes spanning the M28A2 to April 2013 periodife

fi2012/13 Annual Periail, and compares themith outcomes in previous annual periods. The
nextchapterfocuses ormigh-price hours,negativeprice hoursandother anomalous market
outcomegduring the period from November 2D to April 2013(t h Wintér 2013 Period). In
Chapter3, the Panel examines both new and previcuspprtedmatters affecting the wholesale
markets In thefinal chapter, he Panelsummarizesssuesconcerninghema r k fatré s
development anthe inplementéion of prior Panel recommendationd/here relevant in this

report, the Panel makes recommendations in relation to the promotion of market objectives.

1. Overall Assessment

Ont ari o6s wh onhaketcaritireied eadbperate reasonably waller the 2012/13

Annual Periodgiven its hybrid design and twschedule systemHowever, the Panel has
identifiedelements of the market desitfrathave giverrise to inefficientor potentially

inefficient market participant behaviour aodinefficient market outcomed§ he Panel hasoted

areas for improvement in the design and rules associated with the markets, in particular in
relation toCongestion Management Settlement Credit (CMSC) payments related to intertie
transactions and to the Independenté&cc t r i ci ty SystgemratOpostr at or 6 s

guarantee programs

The Panel currentligas investigations under way in relatiorfaar market participant§wo
generators and two dispatchable Igadh of which relateo potential gaming

2. Demandand Supply Conditions

Ontariodemand totalled42.11 TWhin the2012/13 Annual Rriod, an increase @3 TWh
relative to theperiod May2011to November 202( t h e A ZnAukl Périad2) A monthto-
month comparison showviisatOntario demanevas highein every monttrelativeto the 2011/12
Annual Period, with the exception of Septemdied Decembe2012.
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In total, 1,601 MW of newcapacity was added to the grid during the 2012/13 Annual Period.
The most significant addition came from the return toisersf units 1 and 2 of the Bruce
nuclearfacility, which contributed 1,552 MW of additional capacityew renewable energy
projectsconnected to the IES©@ontrolled gridaccounted for the remaining 49 M@Y¥increased
capacity. Offsetting those additionsasthe closure of the Atikokan coeéfted plant which

reduced capacity in the province »y1 MW.

3. Market Prices and the Global Adjustment

For the 2012/13 Annual Peripthe average Hourly Ontario Energy Price (HOEP) was
$25.89/MWh, a 1.6% decreasefromh e 2011/ 12 Annual 30M&h.i odds aver
Changes irthe HOEPduring the 2012/13 Annual Periodughly followed changes imaturalgas

prices over the same period.

The Global Adjustment (GAfpr the 2012/13 Annual Period averaged $45.16/MWh for all
Ontario consumers, representing a $2.82/MWHB.7%increase from the 2011/12 Annual
Period. However, while theverageGA paid bylarge industrial consumers directly connected to
the IESGcontrolledgrid remainedargelyunchangedt $23.58/MWhother consumersawa
7.2%averagéncrease irtheir GA (to $47.88/MWh.!

Theaverageeffectiveelectricityprice (the sum of HOEP, GA, and uplift chargesyéased by
2.8% inthe 2012/13 Annual Peridd $74.71/MWh. The effective price averag&d.57/MWh
for large industrial consumers connected to the HeS@rolled grid, an&77.61/MWh for other

consumers.

4. Market Outcomes

The HOEP exceeded $200/MVithfive hours during the during the Winter 2013iBe. The
high-price hours were primarily caused by high demand conditions precipitated by extreme
weather conditions, as well bg reductions imavailable supply.

! The GA is allocated to large industrial consumers differently than it is to other consumers. For further detail, s@e2settion
Chapter 1.
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The HOEPwas negative in 43 hours during the Winter 2013 Peridte negativeprice hours
resulted from mple baseload supp(including nuclear, renewable and some hydroelectric

resourcepcontinung to offer at negative priceandfrom relatively low demand.

The Panel 6s anomal ous upl i fdccadiohstuengtheoNindles wer e me
2013 Period.CMSC paymente x c eeded t he Buangwd routi-day perioels hol d s
whenatransmission constraint obstructed power 8dk@m the supplyrich Western zone to the

remainder of the provinceThere were threkours in whch operatingreserve payments

exceeded he Panel 6%00{000:Tikere verd nd instahceswhich Intertie Offer

Guarantee (I0G) payments exceeding e  P$00©006Basirly) or $1,000,00qdaily)

thresholds

5. Matters to Report in the Ontario Ectricity Marketplace

Impact ofElimination ofConstrainedoff Paymentsn the Northwest

In October 2012, a market rule charggane into effecthat eliminatedconstraineebff CMSC

payments to market participants offering to import energy imtp areadesignatedas a

chronically congestedarea (currently, only the Northwest) As a result, not only wasplift

reduced but imports into the Northwesdlso decreasedboth in terms of offered quantities and

the number of participantsDespite the reductionni participation,however,the Panelhas

observed an increase gffective competition following the rule change as the incentive to

maximize CMSC payments with inefficient offers was eliminatedport congestion also

decreased following the rule changeitbr reflecting théNorthwesb s st at us as an o0Ve

area.
TheEnhanced Day Ahead Commitment Pro@ss$ Generation Cost Guarantees

In October 2011 the IESO introducadenhanced daghead commitment process (EDAC),

which included a number of impvements relative to the dahead commitment process that

was then in place. With the introduction of EDAC, there was an expectation that the overall

costs of committinginon-quick stard generatorgtypically coat and gadired units)would be

reduced The Panel under t oo k dagahead and redjne gemeratidn costh e | ESC

guarantee programs with a view to ascertaining the extent to which anticipated cost savings have
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materialized.Based on that analysisiegPanel believes that EDAC hbsen unable to fully

deliver the anticipated reductions in commitment costs, and this largely because of the continued
co-existence of the regime generation cost guarantee prograrhe Paneis also of the view

that the inclusion of exports in EDA€uld enhance the ability of EDAC to achieve the cost

reductions that it wamitendedo provide.

6. Recommendations

The Paneimakesfour recommendations in this repoithe first recommendation is related to
CMSC paymentsassociated witlsonstraineebff intertie transactionsTheremaining three

recommendatiomarerelated toEDAC andthd ES O6 s gaost guarantee poograms

Recommendation 21

The Panel recommenddat the IESO eliminate constrainedff Congestion
Management Settiment Credit CMSC) paymentdor all intertie transactions, with due
consideration to the interplay between the elimination of negative CM&gmentsand

Intertie Offer Guarantee payments.

Recommendation 31

The Panel recommends that tHESO provide a detided analysisto confirm whether

thereal-time generationcost guarantee (RIGCG)program continues to beeededn

light of theimplementation of the enhanced daahead commitment process (EDAC),
ofchanges i n Ont ar i oaddofotherchanges inthomarketsop aci t vy,
the RT-GCG program was introduced.

Recommendation 32

If the IESO, after performing its detailed analysis, determines that RIEGCG

program continues to baeededthe Panel recommends thétte IESO modify the RT

GCG program such thathe revenues that are used to offset guaranteed costs under the
programare expanded to includany profit (revenuedess incremental operating costs)

earned@on out put above ainim@amlcading pointduringfitaci | ity
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minimum generation block run timeNIGBRT), and (b)on outputgeneratel after the
endoft he f aM&GBRTI t y 6 s

Recommendation 33

The Panel recommends thaté IESOre-examine thequestionof integrating exports
into EDAC to reduce theneed tocommit additional generatiorn real-time to meet
export demand thaturrently only appears in the market in redime. While the Panel
is notrecommending a specifiapproachfor integrating exportsthe following have
been ikentified as potentiabptions

a) introduce a mechanism that encourages exports to bid in EDAC

b) include a forecast of exportwhen commitments are madender EDAC.
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Chapter 1: Market Outcomes

This chapter reports on outcomes in the IEIMinistered markets over the period May
2012 to April 2013, with comparisons to the same period one year earlier as well as other
periods where relevantit focuses on market indicators related to electricity pricing,
demand, supply and import and export activity, and also discusses outcomes in the

transmission rights and operating reserve markets.

For convenience, theperiodM3ay0 1 2 t o Apr i | 2013 is referred t
Annual Periodo and the period May 2011 to Apr
Annual Periodo. Except as otherwise noted, r
2012/13 Annual Period are expresselative to the 2011/12 Annual Period.

1 Highlights of Market Indicators
1.1 Energy Price

While the average Hourly Ontario Energy Price (HOEP) decreased relative to the
2011/12 Annual Period, the Global Adjustment (GA) and the effective priiet{
aggregateslOEP, GA and uplift) wer both higher.

For the 2012/13 Annual Period, the average HOEP was $25.89/MWa%oal&crease
from the 2011/12 Annual Perioddéds average of &

The average monthly HOEP was lower each month in May through December 2012 than
in the same months in the 2011/12 Annual Period, but was higher each month from
January to April 2013. The largest monthly yeseryear increase wan March, with

the average HOEP rising from its 2012 low of $14.33/MiwMarch 20120

$28.86/MWh in March 2013, a 101.4% increase. Price fluctuations are largely
attributable to changes in the price of natural gas, which is to be expecteedfiasdgas
generation units are the marginal resource that most frequently setseeahd fnal

pre-dispatch prices.

2 Market data and related reports from the IE&iinisteed markets are available at:
http://ieso.ca/limoweb/marketdata/marketSummary.asp
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Thecost of electricity to Ontario consumers is higher than HOEP. Additional costs
include delivery chargesrénsmission andistribution), regulatory charges (including
uplift) and the GA.

The GA for the 2012/13 Annual Periodemsged $45.16/MWh for all Ontario consumers.
This represents a $2.82/MWh (or 6.7%) increase from the 2011/12 Annual Period.
However, while theaverageGA paid by large industrial consumetisectly connected to
the transmission system remained largelghamged relative to the 2011/12 Annual
Periodat $23.58/MWh other consumersn averagsaw a 7% increase in their GA of
$3.2/MWh (to $47.88/MWh}.

Given the magnitude of the GA and uplift charges, the Panel also reports the effective
wholesale markgtrice for electricity. The effective price is the aggregate of the HOEP,
the GA and uplift charges. Over the 2012/13 Annual Periodhvibrgesffective price
was$74.71/MWh for all Ontario consumers, representing a 2.8% increase from the
2011/12 Annual Period. The effective price over the 2012/13 Annual Period averaged
$51.57/MWh for large industrial consumelisectly connected to the transmission

system and $781 for other consumers.

1.2 Ontario Demand

Total Ontario electricity consumption was 142.11 TWh in the 2012/13 Annual Period, an
increase of 2.30 TWHL(7%) relative tothe 139.81 TWh consumed in the 2011/12

Annual Period. Ontario demams highein every nonth when compared to the

2011/12 Annual Period, with the exception of SepterabdrDecember 2012.

1.3  Ontario Supply

Overall, there was a 1,390 MW (4.0%) increase in generation capacity in the wholesale
market during the 2012/13 Annual Peridd601 MW ofnew capacityvasadded to the
market; 1,552 MW from two units coming back online at the Bruce Nuclear Facility near

3 The GA is allocated to large industrial consumers differently than it is to other consumers. Furthesgdetiing the
allocation of the GA as between classes of consumers is set out in section 2.2, and was discussed at length in the
Panel 6s Novemb eRepaotPpll25138awailableoat: i n g
http://www.ontarioenergyboard.ca/OEB/_Documents/MSP/MSP_Report_2011111Bgrcin explanation of the
methodology by which the GA is calculated and allocatedh&p&/www.ieso.ca/imoweb/b100/ga_changes.asp
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Tiverton, Ontarioand 49 MW from the Pointe Aux Roches wind farear Lake St. Clair
in the Western region. Offsetting that increase irpsupas theclosureof the 211 MW
Atikokan coadfired facility, whichwas taken out of service in 2012 in advance of the
Ontariogover nment 6 s r e-fjredigeneratienbé¢ phasédaut byche end of
2014% This represessta 6% reduction from the 3,504 MW of cdakd generating
capacity available at the beginning of the 2012/13 Annual Period

1.4  Imports and Exports

Ontario remained a net exporter in the 2012/13 Annual PeNetlexportgexports

minus importsjncreased by.86 TWh (21%) to 10.86 TWh during the 2012/13 Annual
Period. Increases of 0.49 TWh in-pkak net exports and 1.37 TWh inpeak net
exports were observed in the 2012/13 Annual Petiod.

Exports increased by 1.91 TWh (14.4%) and imports increas8dByr'Wh (1.2%,

resulting in the rise in net exports noted above.

1.5 Operating Reserve

The average hourly operating reserve (OR) requirement in the 2012/13 Annual Period
was 1,450 MW, which is 66 M\Wessthan the 1,516 MW requirement in the 2011/12
AnnualPeriod. OR prices in the 2012/13 Annual Period were consistent with what they
have been since the end of 2009.

1.6 Transmission Rights

Transmission rights (TR)ayoutsfor imports fell from $15.6 million in the 2011/12
Annual Period to $8.million in the2012/13 Annual Period, a 494ldecline. This large
drop can be attributed in part to a market rule amendment implemented in October 2012

4 For details, se®ntario Regulation 496/0(Cessation of Coal UdeAtikokan, Lambton, Nanticoke and Thunder Bay

Generation Stationsavailable athttp://www.elaws.gov.on.ca/html/regs/english/elaws_regs_070496_e.htm

SOff-peakedf ers to the hours of thpedb&y befwesntdpmhandhotam whil
7am and 7pm. During weekends and holidays all hours of the day are consid@eakoff

®In both cases excluding linked wheeling transactions.
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that eliminated constraineaff CMSC payments for import transactions in the

Northwest’

The effect of the market rulmendment appears to also be reflected in the auction prices
paid for Northwest import TRs. For example, average auction prices fetdomgand

shorttermimport TRs at the Manitoba interface declined by 80% and 91%, respectively

2 Pricing
2.1 Hourly Ontaio Energy Price

Table 11 presents the monthly average HOEP for the 2011/12 and 2012/13 Annual
Periods. The average HOEP across all hours in the 2012/13 Annual Period was
$25.89/MWh, a K% decrease from the $26.30/MWh average in the 2011/12 Annual
Period. The average geak and ofppeak HOEP decreased By and 12%,

respectively.

Yearoveryear, the average monthly HOEP was lower each month from May to
December 2012, and higher eacbntih from January to April 2013. The largest monthly
yearoveryear decrease occurred in June, with the average monthly HOEP going from
$32.09/MWh in 2011 to $19.96/MWh in 2012, a 37.8% decline. The greatestwerar
year increase occurred in March, witie average monthly HOEP rising by 101.4% from
$14.33/MWh to $28.86/MWh. Price fluctuations are mostly attributable to changes in
the price of natural gas. For example, while the Dawn Daily gas price in March 2012
averaged $2.56/MMBtu, by March 201d risen to $4.21/MMBtu, a 64.4% incredse.
As discussed in more detail below, the marginal resource that most frequently sets the
reattime and final predispatch prices are géised generation units. HOEP therefore is
most closely aligned with thaarket price of natural gas, and is expected to be strongly
influenced by the price of natural gas for the foreseeable future.

" See Chapter 3 of this report for a detailed analysis of the effects of the market rule amendment.
8 Average monthly gas prices are presented in Ta{2ié Helow.
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Table :1: Average HOEP, Orpeak and Offpeak
May i April 2011/2012 & Mayi April 2012/2013
($MWh and %)

Average HOEP Average OnPeak HOEP Average Off-Peak HOEP
Month 2011/ 2012/ % 2011/ | 2012/ % 2011/ | 2012/ %
2012| 2013| Change| 2012 2013| Change| 2012 2013| Change
May 24.42 19.26 (21.13) | 31.21 | 21.87 | (29.93) | 18.83 | 16.92 (10.14)
June 32.09 19.96 (37.8) |42.49 |26.53 | (37.56) | 22.15 | 14.22 (35.8)
July 35.29 31.39 (11.05) | 41.76 | 39.44 | (5.56) 30.41 | 24.77 (18.55)
August 32.62 27.64 (15.27) | 39.25 | 31.01 | (20.99) | 26.66 | 24.61 (7.69)
September 31.18 24.89 (20.17) | 34.05 | 28.91 | (15.1) 28.68 | 21.95 (23.47)
October 2853 | 2155 | (24.47) [32.14 |25.74|(19.91) | 25.81 |17.78 | (31.11)

November 2797 |2579 |(7.79) |3252 |29.41(956) |[2361 |2232 | (5.46)

December 25.18 24.83 (2.39) |[28.78 |27.9 | (3.06) 2246 | 22.71 111

January 24.83 29.71 19.65| 28.35| 38.04 34.18| 21.92 22.23 1.41

February 22.09 28.78 30.29( 22.67| 31.01 36.79 21.59 26.94 24.78

March 14.33 28.86 101.4( 17.46| 31.02 77.66| 11.53 27.23 136.17

April 16.94 28.02 65.41( 18.71| 32.2 72.1( 15.64 24.36 55.75

Average 26.30 | 25.89 | (1.56) | 30.91 | 30.3 | (1.97) | 2246 | 222 | (1.16)

Figure :1 presents the frequency distribution of HOEP over the 2011/12 and 2012/13
Annual Periods. In the vast majority (89.1%) of hours in the 2012/13 Annual Period, the
HOEPwas within theb10/MWh to $40/MWh range, with a large concentration in the
$20-$30/MWh range.
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Figure 1-1: Frequency Distrbution of HOEP
May 1 April 2011/2012 & Mayi April 2012/2013
(% of total hours)
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2.2 Loadweighted HOEP

Table 12 presents the average leadighted HOEP by load type for the 2011/12 and
2012/13 AnnuaPeriods. The loadeighted HOEP provides a more accurate
representation of the actual price paid by loads since it is weighted by hourly demand.
Just as the average fweighted) HOEP decreased in the 2012/13 Annual Period across

all consumers, so todddthe average loadieighted HOEP across all load types.

The average loadieighted HOEP was lowest for the dispatchable load category at
$24.79/MWh ($2.21/MWh or 8.1% less than the lwagighted average HOEP for all
loads). Dispatchable loads tend to aone less during highrice hours and more during
low-price hours. To some extent, the consumption of other wholesaldddiads a
similar pattern, antheir average loaweighted HOEP was $25.82/MWh ($1.18/MWh or
4.4% less than the loagleighted averagyHOEP for all loads). Consumption by loads
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connected at the distribution leve$pme of which are directly exposed to the market
price and others of which are not, had an averagev@ighted HOEP of $27.24/MWh
($0.24/MWh or 0.9% more than the averémpgd-weighted HOEP for all loads). These
consumers generally use more electricity during4pigbe hours than they do during

low-price hours.

Table 1 2 also shows the average leadighted HOEP by class of consumer based on

the manner in which the GA &dlocated to them. The GA is allocatecat®d C| ass A0

consumer onewith average peak demand over 5 M\Wased on the Class A

consumer 6s share of energy demand during the
in a 12month base period. The GA chadge all other consumeisreferred to as

i Cl a $ B deBmined on a volumetric basis. Hourly consumption data for Class A
consumers that are connected at the distribut
AO0) i s not r eadirétherefore grouped todetber with GlassB hey a
consumers for the purposes of this report. Data for Class A consumers that are

connected to the transmission system (referre
separately. Inthe 2012/13 Annual Period,ehgere 65 Direct Class A consumers

representingust under 6%of total Ontario demand.

Direct Class A consumers have a lower average\WwgEdhted HOEP since their load

profile is generally flatter or even opposite to that of Class B + Embedded Class A
consumers as a whole. These consumers in turn tend to have higher consumption during
the day (orpeak hours) and lower consumption at night-gefak hours). The

differential in average loadieighted HOEP as between Direct Class A and Class B +
EmbeddedClass A consumers decreased slightly from $1.79/MWh to $1.74/MWh
between the two Annual Periods.

° These are consumers that are settled by the distributor to whose system they are cofinegiedlude consumers
that are on the Ontario Energy Boardds Regulated Price Pl an
wholesale pricing.
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Table 12: Average LoaedWeighted HOEP by Load Category
May 1 April 2011/2012 & Mayi April 2012/2013

($/MWh)
Load-weighted HOEP
vear Unweighted
HOEP . Other o . Class B+
BlErpEEnzbile Wholesale Lo_ad§ S All Loads DTSS! Embedded
Loads Distributors Class A
Loads Class A
2011/2012 26.30 24.98 26.39 27.77 27.51 25.90 27.69
2012/2013 25.89 24.79 25.82 27.24 27.00 25.44 27.18
Difference (0.40) (0.19) (0.57) (0.53) (0.51) (0.46) (0.51)
% Change (1.56) (0.76) (2.16) (1.92) (1.85) (1.78) (1.84)

2.3 Effective Price (including Global Adjustment and Uplift)

Figure 12 plots the monthly effective price of electricity, whimbmprises the load

weighted HOEP? uplift and the GA, between May 2008 and April 2013. While the
average annudlOEP has generally bedecliningsince 2009, the effective price has

been increasing due to increases in the GA. As a result of the 20k ¢hdrow the

GA is allocated Direct Class A consumers have experienced a decline in their effective

price and Class B + Embedded Class A consumers bawerageseen their effective

price increase.

19 The effective pricés calculated usinthe averagdoad-weighted HOERresentedn Table 12 rather thanthe

average HOEPresented in Table-1

Thi s

takes

into

account

t he

fact

consumption occurs during gifeak hours when the actual HOEP is lower than the average HOERatadreater
¢ 0 nEeakmquts wremtheactualHOBP ischighreri thamgtheo n

percentage a§ ma | |

average HOEP.

consumer sb
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Figure 1-2: Monthly Average Effective Price
May 20@ 1 April 2013
($/MWh)
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The GA has been increasing since the beginning of 2009 mainly for two reasons. First,
generators that have contracts with the Ontario Power Authority (OPA) are paid the
contractprice. When that price is higher than the HOEP, which is typically the case, the
difference is included in the GA. Accordingly, there is a negative correlation between the
HOEP and the GA as the HOEP declines, which has been the case sincet€09,
difference between the HOEP and the OPA contract prices increases and so too does the
GA. Second, more OP&ontracted energy has come online. The prices paid under these
more recent contracts (e.g., contracts with wind and solar power generators) also

typically exceed the average HOEP by a significant margin.

Table 13 presents the effective electricity price for all Ontario consumers, and separately
for Direct Class A consumers and Class B + Embedded Class A consumers. The average

effective price forall Ontario consumers during the 2012/13 Annual Period was
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$74.71/MWh, 2.8% higher than in the 2011/12 Annual Period. On average, Direct Class
A consumers paid $230MMWh (31.0%) less than this price while Class B + Embedded
Class A consumers on averaged$2.9/MWh (3.9%) more than thaverageeffective

price paid by all consumers.

This differential is largely the result of differences in the GA payable by the two Classes,
which in turn is a function of the way in which the GA is allocated among tfidra.
averageGA paid by Direct Class A consumers was basically unchanged relative to their
GA payments in the 2011/12 Annual Period. However, Class B + Embedded Class A
consumer®n averagsaw their GA payments increase by $3.2/MWh (7.2%) in the
2012/13Annual Period.

Table 13: Effective Electricity Price
May 1 April 2011/2012 & Mayi April 2012/2013

($/MWh)

Weighted HOEP Global Adjustment Average Uplift Effective Price
ConsumerClass 2012 2012 201% 2012 201% 2012 2011 2012

2012 2013 2012 2013 2012 2013 2012 2013
Direct Class A 25.90 25.44 23.24 23.58 2.86 2.55 52.00 51.57
Class B plus
EmbeddedClass A 27.69 27.18 44.66 47.88 2.86 2.55 75.21 77.61
All C onsumers 27.51 27.00 42.34 45.16 2.86 2.55 72.71 74.71

2.3.1 Hourly Uplift and Components

Table }4 reports the monthly total hourly uplift charges for the 2011/12 and 2012/13
Annual Periods. The total hourly uplift charges dropped frofr282million to £00.7

million in the 2012/13 Annual Period, &6% decrease
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Table :4: Total Hourly Uplift Charge by Component and Month
May i April 2011/2012 & Mayi April 2012/2013
($ millions and %)
Month I0G CMSC* Losses OFE:;:E\TS Totﬂpl?i?turly
2011/ 2012/ || 2011/ || 2012/ || 2011/ | 2012/ | 2011/ || 2012/ || 2011/ | 2012/
2012|| 2013 2012| 2013| 2012| 2013| 2012| 2013 2012| 2013
May 0.4 1.0 108 || 6.9 7.2 4.8 12.2 0.8 32.8 14.2
June 0.8 1.2 177 1127 98 5.8 4.7 0.6 33.7 18.8
July 0.4 4.1 9.9 10.8 | 11.3 8.7 15 0.7 22.7 23.9
August 0.4 3.8 7.1 9.4 7.8 6.9 2.4 0.8 17.5 20.8
September 11 3.7 6.6 75 7.3 5.9 0.7 0.8 15.7 17.4
October 0.4 0.7 5.8 4.6 6.7 2.6 0.5 2.7 13.1 10.0
November 0.5 0.7 105 | 6.8 4.8 5.5 0.6 2.7 15 15.2
December 0.7 0.6 4.3 4.0 6.9 5.5 1.2 1.1 12.3 10.8
January 0.8 0.6 35 7.4 6.3 7.1 1.3 2.2 111 16.8
February 1.2 2.1 42 116 4.9 6.4 0.6 2.2 10.5 22.4
March 15 0.9 73 6.5 4 5.7 4 0.9 15.6 14.3
April 0.4 0.5 4.0 4.4 4.2 6.0 1.2 2.9 9.3 14.1
Total 8.6 199 || 916 | 915 | 81.2 70.9 30.9 18.3 | 212.3 | 200.7
% of Total 4.1 9.9 43.1 | 45.6 | 38.2 35.3 14.6 9.2 100.0 | 100.0

*The GngestiorManagemengettlementCredit figures include payments @il market participants, but do

not reflect clawbacks by the IESO. IESO clawbacks have been omitted from this table because they are

dynamic throughout thAnnual Period, making data difficult to consistently measure

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

1 Total Intertie Offer Guarantee (I0G) payments more than doubled (131.4%

increase) from $8.6 million to $19.9 million. @payments for transactions over
the Michigan and New York interfaces were particularly high, with increases of
$4.3 million (205%) and $5.2 million (1,700%) respectively. One reason for the

large increase in I0G payments is that under the enhancexhelay

commitment process (EDAC) many imports are being scheduledhizad.

Those imports were offered at a lower price in order to increase the likelihood of

being scheduled in redime and to avoid being charged in case of failure. When

the realtime piice turnsout to be lower than the dahead offer price, these

imports receive a daghead 10G payment.
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1 Total Congestion Management Settlement Credit (CMSC) payments decreased by
$0.1 million (0.1%), and continued to represent roughly half of the total hourly
uplift payments. During the 2012/13 Annual Period, June 2012 had the highest
total CMSC payments (d.7 million).

1 Total payments due to losses decreased by $10.3 million (12.7%). Since total
demand in the province increased during2@&2/13Annual Period, the decrease
in payments due to losses could be attributable to the decrease in the HOEP,

espeally during the summer months.

1 Total OR payments declined substantially from $30.9 million to $18.3 million, a
40.6% decrease. Low OR prices in the 2032Annual Period may be the result
of less spring water when compared to the previous Annual P&@Rgricing is

discussedurtherin section 6.

Figure 13 plots hourly uplift charges in millions of dollars and $/MWh between May
2008 and April 2013. Hourly uplift charges have generally been decreasing since 2008
and now average roughly $1.00/MWh.
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Figure 1-3: Total and Average Hourly Uplift Charges

May 2008i April 2013
($ millions and $/MWh)
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As is the case with energy, OR can be constrained on or off. OR can be constrained on

when an OR offer is not economic in the unconstrained schedule but is required in the

constrained schedule. Convers&\R can beonstraineaff when OR is economic in

the unconstrained schedule but does not receive a corresponding dispatch in the

constrained schedulel

11 Being constrained on in the OR market does not mean that the resource supplies power (or reduces the consumption

of electricity); it is merelyn standby to do so if an activation occurs.
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Table 15 below provides the total constraireti CMSC payments in the OR market by
region for the 2011/12 and 2012/13 Annual Periddsnstraineebff payments for OR

have totalled about $6.1 million per year, with most of it paid to generators located in the
Northeast and Northwest regions (the same areas where generators, importers and
dispatchable loads also received the vast majority of congdrafh€MSC payments for
energy). Dispatchable loads in the Northwest also receive a large amount of CMSC

payments in respect of the OR market.

In the 2012/13 Annual Period there was a substantial decline ($4.45 million or 77.5%) in
the amount of constnagédoff CMSC payments for OR paid to generators in the

Northeast Thisrepresents a large portion of the 65.5% decline in total constraffied
CMSC payments to suppliers of operating resertber?012/13Annual Period. A large
yearoveryear decreas@ithe price of OR helps to explain that 65.5% decrease.

Table 15: Constrainedoff CMSC Paid to Suppliers of Operating Reserve, by Region
May i April, 2011/2012 & Mayi April 2012/2013

($thousand$
Area (Zone) Resource May 2011- [ May 2012-
Type April 2012 | April 2013
Bruce Generators 0 0
East Generators 522 290
ESSA Generators 12 5
Generators 5,706 1,281
Northeast Dispatchable Loads 142 124
Niagara Generators 155 132
Generators 1,364 686
Northwest Dispatchable Loads 688 346
Ottawa Generators 0 0
Generators 50 25
Southwest Dispatchable Loads 7 2
Generators 111 145
Toronto Dispatchable Loads 21 2
Western Generators 284 91
Total 9,062 3,128
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2.3.2 NonHourly Uplift and Components

Non-hourly uplift consists of charges that are not allocated to a specific hour. These
include payments to generators underithe S O 6-ahead angl redime generabn cost
guarantee programandcosts associated with regulation (previously referred to as
automatic generation control or AG@pltage support and black start capabilifyable
1-6 reportsnonthourly uplift for the 2011/12 and 2012/13 Annual Periodstal non
hourly uplift declined by$3.3million (1.8%) in the 2012/13 Annual Period.he

majority of the decreass attributable to a decrease iengratiorcostguarantee
payments (decrease $.8 million or 6.1%). That was offset somewhat by an increase

in chargesgor regulation(increase 0$9.5 millionor 565%).

Table £6: Non-Hourly Uplift Charges, by Component
May 1 April 2011/2012 & Mayi April 2012/2013
($ millions and %

Generation Cost Regulation All Total Non-Hourly
Guarantees” Others Uplift
Month 2011/ 2012/ 2011/ 2012/ 2011/ 2012/ 2011/ 2012/
2012 2013 2012 2013 2012 2013 2012 2013
May 8.2 9.7 2.2 15 06 0.1) 110 11.0
June 10.0 11.9 3.5 1.6 0.6 0.4 14.1 13.9
July 12.3 13.7 2.3 1.8 0.6 (0.9 15.2 15.2
August 13.4 19.0 1.8 1.9 0.2 0.9 15.0 21.7
September 15.1 9.5 2.0 57 0.9 0.0 18.0 15.3
October 12.8 6.8 1.5 1.9 0.0 0.1 14.3 8.8
November 12.8 12.0 1.4 2.1 0.8 (0.9 15.0 13.6
December 12.8 15.1 5.2 7.9 0.6 0.5 18.6 23.4
January 9.4 106 4.0 8.5 0. 0.2 133 18.9
February 13.2 9.2 2.5 2.3 14 0.5 17.1 12.0
March 13.2 9.4 1.5 2.5 0.8 0.5 15.5 12.3
April 10.2 7.7 2.4 2.2 0.2 0.5 12.8 10.4
Total 143.4 134.6 30.3 39.8 6.2 2.2 179.9 1766
% of Total 797 76.2 16.8 22.5 35 1.3 100 100

*Uplift associated with generah cost guarantees does not include clawbacks of previous
overpayments to generators.

A Settlement amounts for generators are calculated on a monthly basis undertiheerpedgram, but
daily under the daxghead program. Thaaily settlement amountsdm the dayahead program have
been aggregated to a monthly figure for this table
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2.4

Price Setters (Marginal Resources)

During the 2012/13 Annual Period, g@®d units and hydroelectric units contirlte

more frequently replace cefited generators as the marginal resource. Based en pre
dispatch prices, there was an increase in the share of hours in which imports and exports

were marginal, corresponding to a decline in the share of hours in whigstiom

resources (specifically coal, gas and hydro) were marginal

2.4.1 ReatTime Marginal Resources

Table 17 presents the share of reimhe intervals in which particular resource types were

the marginal resource and therefore sentheketclearingprice (MCP) duringthe
2011/12 and 2012/13 Annual Persodlhe table shows that the average share by

resource type shifted the most towardsy&sl units. The share of hours in which ceal
fired units set the redgime MCP declined by 2.0%, while géised untso

shar e

increased by.9%. This is not unexpected given the gradual phasing out efiraxhl

generation capacity in the province

Figure 14 shows the relationship between coal, gas and hydroelectric generation in terms

Mayi April 2011/2012 & Mayi April 2012/2013

(% of intervals)

ResourceType 2011/2012 2012/2013
Coal 21.6 19.6
Gas 42.5 45.4
Hydro 32.6 32.1
Nuclear 0.9 0.8
Dispatchable Load 2.4 2.0
Total 100 100

Table £7: Share of Marginal Resource Setting Redime MCP

of the hours in which each resource type has set théimeaMCP since May 2008. In

thesummerof 2008 coalfired units set the MCP in more than 60% of all hamnd gas

of

fired units set the MCP in only 12% of hours. This relationship has fully inverted, with

gasfired units sding the MCP in approximately 46 of all hours irnthe 2012/13 Annual
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Period while coal units only did so i80% of the hours. Hydroeleétrc uni t s6 share of
hours setting the reéiime MCP has not increased substantially since 2008. Its share has

been steady since the fall of 2011, ranging betweéh&8l 34% of all houts

Figure 1-4: Share of Marginal Resources Setting Retiime MCP
May 2008i April 2013
(%)
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2.4.2 Pre-Dispatch Marginal Resources

The final onehour aheagre-dispatch sequence schedules imports and exports for the
upcoming delivery hour and provides advisory schedules for generators and dispatchable
loads, based on forecast Ontario demands fital pre-dispatch sequence also generates

a predispatch pige, whichcan serve as a predictofrthe HOEP. Imports and exports

are scheduled based on their offers and, begpectively, in the final prdispatch

sequence, and could be marginal
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Table 18 presents the percentage of hours that a specific resoutansaction type was
marginal in thdinal pre-dispatch schedule for the 2011/12 and 2012/13 Annual Periods.
During the 2012/13 Annual Period, imports and exports increased the share of hours in
which they set the prdispatch price by 8% and 26%, respectively while domestic
generatiorwas marginal in the prdispatch 4.% less frequently in the 2012/13 Annual
Period. Gasfired generation was thresource that most frequently set the final pre

dispatch price, doing so in 32.9% of tineeirvals.

Table :8: Marginal Resources Setting Final Pr®ispatch Price
May 1 April 2011/2012 & Mayi April 2012/2013
(% of intervals)

Resource/Transaction 2011/2012 2012/2013
Type

Coal 17.4 15.5
Gas 339 32.9
Hydro 158 14.0
Nuclear 0.1 0.1
Import 11.2 14.0
Export 19.6 22.2
Dispatchable Load 2.0 1.3
Total 100 100

Figure 15 shows the relationship between coal, gas and hydroelectric generation in terms
of the hours in which each resource type has set the findigpatch pricesince May

2008. In the summer of 2008, cdakd units set the final prdispatch price in more

than 45% of all hours and géised units set the prdispatch price in less than 5% of

hours. This relationship has changed substantially, again as aofakeliphaseut of

coalfired generation in the province. Gl®ed units set the final prdispatch price in
approximately 3% of hours inthe 2012/13 Annual Periaghd cal-fired units did so in

only 168% of the hours. Hydroelectric units have steir share of hours rise from
approximately 6% in the summer of 2008 #94d.in the 2012/13 Annual Period
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Figure 1-5: Share of Marginal Resources Setting Final Rigispatch Price
May 2008i April 2013
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2.5 Pre-Dispatch Prices and HOEP

An accurate prelispatch price signal can contribute to fidale dispatch efficiencies.
Production and consumption decisions are improved when market participants can use
pre-dispatch prices as an informative signal. Given that a market participant can only
submit offes or bids no later than two hours before the delivery hour, thehiotae

ahead pralispatch prices the last signal for market participants to submit or adjust their
final offersor bids. The Panel monitors the thyieeur ahead prdispatch price retave

to the reatime andonehour ahead prdispatch priceto assestheaccuracyof pre

dispatch pricess signals

An importantdifference between the pdispatch and the reime scheduling systems is
that inpre-dispatch, imports and exports are placed in the supply or demand stacks
according to their competitive offer or bid. reattime, regardless of offer price, imports
are placed at thizottomof the supply stack (the last to be dispatched), and exports
regardless of bid price, are placed attthgeof the demand stack (the first to be
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dispatched). Thidifference can haverice implications when imports or exports set the
final pre-dispatch price aridr when imports or exports fail between jatispatd and

reaktime.
2.5.1 ThreeHour Ahead PreDispatch Price

Table 19 presents the differences between the thoee ahead prdispatch price and

the average HOEP for the 2011/12 and 2012/13 Annual Periods. In the 2012/13 Annual
Period, the threbour ahead prdispatch price on average was less than thetireal

price by $1.81/MWh. This representgearoveryear increasef $0.10/MWh (06%) in

the price differential The average absolute difference between theirealand the
threehour ahead prdispatch price was $6.74/MWh in the 2012/13 Annual Period

which is unchangetiom the 2011/12 Annual Period
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Table 19: Measures of Differences between Thréur Ahead
Pre-DispatchPrice andHOEP
May 1 April 2011/2012 & Mayi April 2012/2013
($/MWh and %)

Average Difference Average Difference
porn: | M) S| asasorpvense
Month HOEP**
2011/ 2012/ 2011/ 2012/ 2011/ 2012/ 2011/ 2012/
2012 2013 2012 2013 2012 2013 2012 2013
May (3.45) (1.68) 10.41 6.15 28.23 16.06 (14.13) | (8.72)
June (1.62) (0.13) 11.71 6.11 28.11 16.17 (5.05) (0.65)
July (3.17) (1.08) 6.14 8.09 14.57 16.78 (8.98) (3.44)
August (4.76) (3.78) 10.25 6.84 23.47 15.02 (14.59) | (13.68)
September| (2.45) (2.06) 5.11 5.67 8.79 12.81 (7.86) (8.28)
October (4.67) (2.83) 8 8.52 16.8 18.64 (16.37) | (13.13)
November | (0.46) (4.06) 6.38 7.33 14.44 17.29 (1.64) (15.74)
December | (1.08) (1.63) 6.49 4.29 14.62 12.56 (4.29) (6.56)
January (0.02) (0.27) 452 12.46 11.94 85 (0.08) (0.91)
February (0.39) (0.22) 2.13 5.46 10.97 16.7 2.77) (0.76)
March 1.74 (0.92) 7.38 3.68 26.12 7.1 12.14 (3.19)
April (0.23) (3.1) 2.33 6.29 5.69 12.21 (1.36) (11.06)
Average (1.71) (1.81) 6.74 6.74 16.98 20.53 (5.33) (7.18)

* A positive number indicates that pdispatch prices were @verage higher than retiine prices, while
a negative number indicates that-gispatch prices were on average lower than thetiraal prices.

** This calculation expresses the average price difference (from the first and second data columns) as a
percentage of the average HOEP in each month (the denominator being the monthly average HOEP
reported in Table-1).

Figure 16 illustrates the average difference between the thoee ahead prdispatch

price and the redglme MCP for every delivery houn each of the 2011/12 and 2012/13
Annual PeriodsThe average difference between the thHrear ahead prdispatch price
andthereaktime MCP in the 2012/13 Annual Period followed the same pattern as in the

2011/12 Annual Periodyut was relatively lesgolatile.

The predispatch sequenderecastsan hourly price based on the peak interval demand
during rampup hours. When demand is steadily increasing or decreasing, which is

typically reflected by a price increase or decrease respectively, theteenaagignificant
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difference in both demand and price between the beginning and end of an hour. On
average over the hour, the thifeeur ahead prdispatch price generally overestimates

the MCP in rampup and rampdown hours.

Figure 1-6: Average Differeice between Threélour Ahead PreDispatch Price and
RealTime MCP, by Delivery Hour
May 1 April 2011/2012 & Mayi April 2012/2013
($/MWh) *n
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* A positive number indicates that pdispatch prices were on average higher

than realtime prices, while a negive number indicates that pdéspatch prices

were on average lower than the r8ale prices.

" Reattime MCP is calculated using average demand over the interval, while pre
dispatch prices are calculated using peak interval demand.
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2.5.2 Onehour AheadPre-Dispatch Price

Table 110 presents the differences betweerfithed, onehour ahead prdispatch price
and the average HOEP for the 2011/12 and 2012/13 Annual Re@odaverage, ore
hour ahead prdispatch prices werdgigherthan the average HOERiihg the 2012/13
Annual Period. The average differeveentfrom $009YMWh in the 2011/12 Annual
Periodto $075MWh in the 2012/13 Annual Peripdith the greatesiverageifference
occurringin February 2013$3.97/MWh).

The average difference apercentage of the average HOEP shifted fro##lto 3.0%
and the averagabsolutadifference increased marginally from $5.97/MWh to
$6.03/MWh (a 1.0% increase). These values indicate slightly less accurdtewne
ahead pralispatch prices asmedictorof HOEP in the 2012/13 Annual Period.
Particularly large average differences between thehone ahead prdispatch price and
the average HOEP occurred in June 2012 and in January and Februaryaoftg
second year in a rqghe month of January haoh unusually high standard deviation,

indicating largdorecasterrors in certain hours.
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Table 10: Measures of Differences between Ghwur Ahead
Pre-Dispatch Price and HOEP
May 1 April 2011/2012 & Mayi April 2012/2013
($/MWh and %)

DAi‘f\flgrr:r?fe Average Difference
EoRTy | M Difterence | Deviaton | 252 % OfAverage
Month
2011/ 2012/ 2011/ 2012/ 2011/ 2012/ 2011/ 2012/
2012 2013 2012 2013 2012 2013 2012 2013
May (0.63) 0.04 8.64 4.96 25.9 14.77 (2.6) 0.21
June 0.11 2.35 11.35 5.64 34.79 16.91 0.3 11.77
July (1.3) (0.66) | 5.08 7.06 12.08 | 16.0 (3.7) (2.10)
August (2.58) | (1.92) |8.33 5.41 20.49 13.58 | (7.9) (6.95)
September | (1.3) (0.14) | 4.3 4.8 8.01 12.15 | (4.2) (0.56)
October (1.93) 0.69 5.96 6.95 12.49 17.46 (6.8) 3.20
November | 0.94 0.21 6.0 6.21 14.42 14.26 34 0.81
December | 0.87 0.74 4.86 4.21 11.67 12.2 3.5 2.98
January 4.3 3.56 6.45 10.91 70.14 78.55 17.3 11.98
February 0.05 4.02 1.73 7.35 10.64 27.09 0.2 13.97
March 2.32 0.62 6.91 3.39 25.49 6.45 16.2 2.15
April 0.17| (0.55) 1.97 5.42 5.35 11.56 1.0 (1.96)
Average 0.09 0.75 5.97 6.03 20.96 20.08 1.39 2.96

* A positive number indicates that pdéspatch prices were on average higher thantie prices, while
anegative number indicates that fatispatch prices were on average lower than thetiraal prices.

** This calculation expresses the average price difference (from the first and second data columns) as a
percentage of the average HOEP in each month é&herdinator being the monthly average HOEP
reported in Table-1).
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Figure 17 depicts the average difference between thehmg ahead prdispatch price

and the reatime MCP by delivery hour in the 2011/12 and 2012/13 Annual Periods. The
trends and magnitudes are similar to those shown in FigareHbwever, the onéour

ahed predispatch prices are marginally closer to the HOEP fornaomping hours and

to the hourly peak MCP for ramping hours than are the hoee ahead prdispatch

prices. This is to be expected, as the draur ahead prdispatch pricencorporates

exports and imports that have submitted their final bids or offers into the market after the
threehour ahead prédispatch, which makes the sheur ahead prédispatch pricex

more accuratpredictorof the reaitime price.

Figure 1-7: Average Difference beteenOne-Hour Ahead PreDispatch Price and
RealTime MCP, by Delivery Hour
May 1 April 2011/2012 & Mayi April 2012/2013
($/MWh) *»

25 m— {11 2= 2013 Difference
— 2011-2012 Difference
20

15

Il

-15

=

Difference (PD Price - RT MCP) (5/MWh)
[#2] LA

-20
1 2 32 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Delivery Hour

* A positive number indicates that pdispatch prices were on average higher
than realtime prices, while a negativaimber indicates that pispatch prices

were on average lower than the rale prices.

" Reattime MCP is calculated using average demand oveintbeval while pre
dispatch prices are calculated using peak interval demand.

PUBLIC 30



Market Surveillance Panel Report Chapter 1
November 2012 April 2013

2.5.3 Reasons for Differences Rre-Dispatch Prices and Redlime MCP

The Panel has identified four main factors that contribute to differences between final

(onehour ahead) prdispatch and realme prices™

1 Predispatch to realime demand forecast deviations (the deviations include

forecast error and differences due to the profile of-tiea demand)’

1 Production forecast errors of sslfheduling and intermittent (primarily wind)

generators;
1 Failures of scheduled imports and exports; and

1 The frequency with which imports or exposet the pralispatch pricé?

Except for intertie transaction failug;eall other factors also contribute to differences

between thredour ahead prdispatch and redlme prices.

While the price impact of these factors cannot be measured directly, TFablgresents
the averagabsolutedifferences in MW for each of the first three factors listed above for
the 2011/12 and 2012/13 Annual Peridtsvionthly averageabsolutedifferences
providesome indication as to which of the factors are the most iapocontributors to
differences between paispatch and redlme prices. However, any one of these factors

can lead to significant price discrepancies in a given hour.

2 predispatch and realme scheduling also differ in the magnitude of control action operating reserve (CAOR)
incorporated, although this tends primarily to affect operating reserve price differences inifivect and smaller
influence on energy pricgthrough joint optimization) Until September 20Q&here were 400 MW of CAOR

available in pradispatch and 800 MVgf CAOR availableén realtime. Subsequently, the 400 MW in pispatch was
droppeddueto the continued failure of exports that were used to back the scheduled. GADRetails, se the
Panel 6s January 200 9-1%@vuilablecat:i ng Report, pp. 191
http://www.ontarioenergyboard.ca/OEB/_Documents/MSP/msp_report_200901.pdf

131n particular, when forecast demand is for the peak interval in the hour, tdespagch to realime price difference
can be induced by either forecast error or the profile oftr@@& demand (i.e., demand in all other intervals will be
lowerthanthe e ak demand in the hour even though the peak demand is
November 201 Monitoring Report pp.22-23, available at:
http://www.ontarioenergyboard.ca/OEB/_Documents/MSP/MSP_Report_20111116.pdf

4 Imports and exports are-peiced in reatime at the bottom of the supply stack (imports) and the top of the demand
stack (exports).

15 The table does not report the frequendth whichimports (or exports) set the pdéspatch pricesince the metric to
measurehatfrequency percentagef hours) does not translate into an hourly quantity (MW) statisticcan be
compared withthe three other factors.
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Table :11: Factors Contributing to Differences between
One-Hour Ahead PreDispatch Prices andRealTime Prices
May - April 2011/2012 & May April 2012/ 2013
(MW per hour and % of Ontario demand)

2011/2012 2012/2013
Average Pl Average PSR
Absolute Absolute
Factor Absolute Difference Absolute Difference
Difference ! Difference :
as % of as % of
Ontario Ontario
(MW per | pemand* | (MW per | pemand*
hour) hour)
Pre-dispatch t'o Realtlme Demand 190 12 196 12
Forecast Deviation
lefe_rences due to Reatime Demand 15 0.1 21 0.1
Profile
Pre-dispatch to Realtime Average
Demand Forecast Deviation 205 13 217 13
(sum of two above rows)
SeIf—ScheduInjg _and Intermittent 121 0.8 97 0.6
Forecast Deviation
Net Export Failures 134 0.8 97 0.6

*Average hourly Ontario demand (denominategs 15,916 MWor the 2011/12
Annual Period and 16, 222MW for the 2012/13 Annual Period

Overall, the largest averagésolutedifferences result from prdispatch to realime
demand forecast deviations (which as noted above include demand forecastarror
differences induced by the profile of reéahe demand).

Self-scheduling and intermittent generation forecast deviation decreased its contribution
to the average differences by 24 MW in the 2012/13 Annual Period, and its contribution
as a percentagd Ontario demand declined by 0.2%. The contribution of net export
failures decreased by 37 MW (0.2% decline as a percentage of Ontario demand).

In the aggregate, there was very little change in the contribution of these three factors in
terms of percetage of Ontario demand from the 2011/12 Annual Period (2.9%) to the
2012/13 Annual Period (2.5%).
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The following sectionprovidedata pertaining to each of the four factors that have been
identified by the Panel as contributing to differences betwesdigpatch and redlme

prices.
2.5.3.1 PreDispatch to Realime Average Demand Forec&3tviation

The difference between the piespatch demand forecast and fiale average demand

can lead to discrepancies betweendispatch prices and HOEP. To improverkea

efficiency and address increasedplus baseload generati®BG) incidents, the IESO
implemented a new procedure in December 2009 whereby it uses average instead of peak
demand as the forecast in fafispatch for non rampp hours'® This was expeed to

reduce demand forecast deviations in the non vamipours and has done so. Figu& 1
indicates that the deviation for non raimp hours is quite small. This is in contrast to the
average demand forecast deviation during raimours, which contues to be

significant.

8 More precisely, peak demand is applied to rampghours: from Novemberto January 3%, hour exding (HE) 6 to
9 and HE 17 to 18 and from Februaftd October 3%, HE 6 to 9. For details, see
http://www.ieso.ca/imoweb/news/newsltem.asp?newsltemID=4Fh& IESO may atsuse the average forecast for
the rampup hours when a surplus baseload generation situation is credibly foreseeable.
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Figure 1-8: Average Demand Forecast Deviation
May 2008i April 2013
(one-hour ahead predispatch forecast minus redaime actual, MW)
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Table 112 presents the average demand forecast deviation by month between pre
dispatch (botltonehour ahead and thrdeur ahead) and reéime for the 2011/12 and
2012/13 Annual Periods. Both the threéhour ahead and os®ur ahead deviation
measurefcreased slightly, moving from 1.62% to 1.65% é#&odn 1.28% to 1.33%

respectively

1" predispatch forecast to retime average demand discrepancy is calculated as the absolute valueisppteh
minus reaittime average demand divided by r&aie average demand each hour
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Table 1-12: Pre-Dispatch to Reallime Demand ForecadDeviation
Three-Hour and OneHour Ahead
May 1 April 2011/2012 & Mayi April 2012/2013
(% of reattime demand)
Three-Hour Ahead One-Hour Ahead
Month 2011/ 2012/ 2011/ 2012/
2012 2013 2012 2013
May 1.34 1.46 1.16 1.13
June 1.78 1.71 1.35 1.31
July 1.91 2.16 1.43 1.61
August 1.9 1.86 1.39 1.40
September 1.48 1.60 1.11 1.26
October 1.19 1.38 0.97 1.11
November 1.57 1.60 1.34 1.35
December 1.60 1.79 1.36 1.56
January 1.75 1.62 1.44 1.37
February 1.64 1.53 1.27 1.31
March 1.62 1.67 1.26 1.33
April 1.67 1.45 1.33 1.20
Average 1.62 1.65 1.28 1.33
2.5.3.2 PreDispatch to Realime Demand Forecast Error
This section focuses on the forecast enroother words, ol ow we | | t he |

demand forecast has performed. It differs from thedmspatch demand forecast
deviation in thathe forecast deviation compares the-gispatch demand with the
average demand for the hour, whereas the forecastiestead uses thaterval peak
demand for the hour.

Table :13 reports the onkouraheadand threehour ahead average absolute demand
forecast errors on a monthly basis for the 2011/12 and 2012/13 Annual Periods. On an
annual basis, there was a decline in both the thoee ahead and offeur ahead

average absolute demand forecast errors, expressed as a percentagera deghand,

from 1.9% to 1.8% anftom 1.7% to 1.5% respectively The demand forecast error in
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the threehour ahead forecast remained virtually haweged at @% higher than the ore

hour ahead forecast.

Table :13: Pre-Dispatch to ReallTime Demand Forecadtrror

Three-Hour and OneHour Ahead

May i April 2011/2012 & Mayi April 2012/2013
(% of reattime demand)

Average Absolute Forecast Error*
Three-Hour Ahead One-Hour Ahead
Month
2011/ 2012/ 2011/ 2012/
2012 2013 2012 2013
May 1.66 1.97 1.55 1.69
June 2.20 2.02 1.87 1.67
July 2.16 241 1.79 1.85
August 2.37 2.18 1.96 1.78
September 2.22 1.88 1.89 1.64
October 1.86 1.72 1.79 1.56
November 1.61 1.62 1.49 1.42
December 1.62 1.53 1.43 1.33
January 1.64 1.50 1.37 1.24
February 1.70 1.52 1.38 1.29
March 1.77 1.64 1.52 1.37
April 2.00 1.75 1.75 1.57
Average 1.9 1.81 1.65 1.53

*Absolute difference betwegpre-dispatch and reaglme demand divided by real

time demand

2.5.3.3 Wind Generation Forecast Errors

The amount of wind generation has increased steadily since the first wind facility was
connected to the IES@ontrolled grid in early 2008 As of April 2013, there was a
combined nam#late capacity of 1,704 MW of wind generation connected to the {ESO

controlled grid (approximately 4.7% of total Ontario installed generating capacity).

18 For details on wind projects that are currently operationaa n d
contractavebpage abttp://www.powerauthority.on.ca/curreatectricity-contracts/wingpower

¥Wind generation (anmg others) can also be connected at the distribution level. Generation that is not directly

t ho

s e

under

connected to the IES€@ontrolled grid is not included in the data contained in this report.

dwindel opment ,
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This capacity is greater than the total capacity obthiker seHscheduling and intermittent

generation connected to the IE®6ntrolled grid?°

Output from wind generation facilities has seasonal sef illustrated in Figure-9,
wind generation tends to be higher during the winter months, peakangnound
December and falling to a summer trough in or around July when the Ontario demand

tends to be highest in the year.

Figure 1-9: Monthly Average Wind Output Relative to Installed Capacity
May 1 April 2008/2009 to May April 2012/2013
(% of totalwind capacity)
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Wind output tends to be relatively stable htathour, but at timescanchange quite
rapidly. Figure 110 depicts the distribution curve of the change in thtvar wind

output (i.e., the difference in output at interval 1 and watiet2 in the same hour) during
the 2012/13 Annual Periodt can be seen that with approximatelydQ MW of

20 For details regarding new capacity that came online in the 20A2#i3al Period, see section 4.1 of this chapter.
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installed wind capacity, inpproximately86% of hours wineutput increased or

decreased bgnly 100MW or less from the beginning of the hdorthe end of hour.

Figure 1-10: Distribution Curve of IntraHour Change in Wind Power Production
May 2012 April 2013
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Before October 1, 2012, wind generators forettasit own output on an hourly basfs.
Since October 2012 the IESO has implated a centralized wind forecasting program.
Figure 111 below presents the average and aveahgelutdifference between one

hour ahead forecast output and delivered energy. Average hourly wind output is also
plotted??

2 The Panel recommended centralized wind forecasting in its January 2009 Monitoring &Repor253256,

available athttp://www.ontarioenergyboard.ca/OEB/_Documents/MSP/msp_report_20090A getitralizd forecast
program for wind developed by the IESO was implemented on October 1, 2012 -ahetay forecast has been
incorporated into the enhanced dayead commitment process and agispatch forecast into the pdispatch
sequence. For details, séép://www.ieso.ca/imoweb/news/newsltem.asp?newsltemiD=ah#4
http://ieso.ca/imoweb/news/bulletinltemsp?bulletinlD=5736 The IESO is still working on making wind resources
dispatchable in redime. For details, seéitp://www.ieso.ca/imoweb/consult/consult_se91.asp

22|n previousPanel eports, nameplate capacity was plotted to shemthount of wind available in a given month.
However, using average hourly wind output provides a better measure of actual wind generation performance in a
given monthsinceoutages and other factazsnstraining wind generation at specific facilities are reflected in actual
output levels but not in the nameplate capacity value. Average hourly wind output is also used to determine the
percentage average and average absolute error in Fidure 1
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Figure 1-11: Average andAverageAbsoluteDifferences between
Forecast and Delivered Energy, and Relationship to Average Hourly Wind Output
May 20081 April 2013
(MW)
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The averagabsolutewind forecast error tgbeen increasing since BXs installed wind
capacity and output has increased. The average error is an indication of whether supply
tends to be ovesr underforecastand can be quite volatileshile the absolute error is an
indication of how far thedrecast deviatelsom actual productionThe overall average of
the absolute forecast error was 86.6 MW per hour during the 2012/13 Annual Period,
down31.1% from 125.6 MW per hour in the 2011/12 Annual Period.

The |1 ESOO6s 1 mpl e me wihddorecasting poogramain Qrtebert201a | i z e d
appearso havehad a positive effect cime average difference and the averalgsolute

difference between forecasted and delivered wind energy. The average absolute

difference had highs in fall 2011 of 130 MW gerur with average hourly wind output at
approximately 775 MW. In fall 2012, after the implementation of the centralized wind

forecasting system, thrmaximumaveragehourly wind output was 750 MWith an
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averagebsolutedifference of 80 MW per houn sulstantial decrease in the magnitude

of absolute forecast difference

Although the average wind production forecast error had been increasing as new wind

generators come online, the percentage error (avatmgptutegforecast error relative to

total wind power output) hebeen relatively stable. FigurelP plots the average and

averageabsoluted i f f er ence bet ween wind generatorsoé fo
each month sinc®lay 2008 normalized against average hourly wind output for the

month. Duing the 2012/13 Annual Periothenormalized average absolute difference as

a percentage of hourly wind output typically fluctuated betweeB0RO. The consistent

peaks in the summer months are the result of lower hourly output of wind in the summer,

which causes the fraction of average difference over avexatgatto becomeelatively

large; the average differences were not anomalous in those months.

Since the centralized wind forecasting program was implemented in October 2012, the

normalized aveige absolutalifference as a percentage of hourly wind output has

reached altime lows and hovered around 10% for fall 2012 dredvinter of 2013.

Additionally, the normalized average difference has been very low in volatility and
magnitude since Octob@r0 1 2 . The |1 ESO6s centralized wind

appears to be having the intendedult of decreasing wingeneratiorforecast deviation.

PUBLIC 40



Market Surveillance Panel Report Chapter 1
November 2012 April 2013

Figure 1-12: Normalized Average and Averag&bsoluteDifferences between
Forecasted and Delivere@ind Energy
May 20081 April 2013
(% of average hourly wind output fothe month

——(Avg Diff) /Avg Output

—#—(Abs Difference)/ Avg Output

Centralized Wind Forcasting Program Implementation, Oct. 2012

2.5.3.4 Forecast Errors of Other Séicheduling and Intermittent Generation

Nonwind selfscheduling and intermittent generators include smaifigad, biomass

and hydreelectric plants>

Figure :13 plots the average and averadesoluteanonthly difference between the
energy that all noavind self-scheduling and intermittent generators forecasted and the
guantity of energy they actually delivered in réaie since May 208. During that time,
both the average and the averafsolute error have been relativebnstanin

magnitude and volatilityThe aserage absolute difference hasgedbetween 20 and 40

2 As of the end of April 2013, no solar resources have been directly connected to thedfigdlled grid.
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