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1.0 Introduction

Alberta’s electricity market has had a price cap of $1000/MWh since its inception in
1996. During the first several years of operation, the system marginal price (SMP) did
not reach the cap, but in recent years prices have reached the cap with increasing
frequency. Some participants have suggested that this is evidence the price cap needs
to be raised, and as a result, the AESO examined whether the price cap caused any
interference to the functioning of the wholesale market.

The price cap study was initiated by the Market Advisory Committee (MAC), and a price
cap sub-committee was formed. The sub-committee conducted a review of the issues
that could possibly be created by the $1000/MWh price cap and presented the results to
the MAC. The AESO appreciates the work done by the subcommittee and the valuable
input received during the process. It should be noted, however, that the resulting report
is an AESO product designed to engage industry in a consultation process and does not
necessarily represent the views of the subcommittee. All market participants are invited
to provide feedback on this report.

The report presents information on the market and impact of the price cap in a number
of areas:

. Price cap policy background

o Frequency of the price cap events

o Importance of scarcity pricing for generator returns

o Generation investment in Alberta

. Examination of any issues created by the price cap in the fair, efficient and

openly competitive (FEOC) wholesale energy market
0 Long Lead Time Energy (LLTE)
0 Intertie utilization
0 Demand Responsiveness
o Impact on generator offers

Also included is a review of other energy only markets and the price caps in those
markets.

This report is limited to data analysis and conclusions related to any issues caused by
the current price cap. Questions around what might happen if the cap was changed are
not directly addressed in this paper, but the other market review provides some insight
based on experience in other markets.

As a result of the analysis undertaken in the subcommittee and presented in this
discussion paper, the AESO does not believe that the current price cap level is a barrier
to the FEOC operation of the energy market. Before a decision is made on whether or
not to pursue further work on the price cap file, the AESO would appreciate stakeholder
comments on this conclusion, as well as the specific issues, analysis and findings
raised in this paper.
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2.0 Price Cap Policy and Background

Numerically, the price cap is not firmly set in policy, regulation or legislation — it is an
ISO rule and is within the discretion granted to the ISO. Given this, the price cap level
should be set such that it is consistent with the AESO’s mandate. Specifically, it should
promote a fair, efficient and openly competitive (FEOC) market and help ensure system
reliability.

2.1 Price Cap Background

In the vast majority of circumstances, the price cap is really an offer and bid cap
because SMP is set at the highest dispatched block and offers and bids must be
$0/MWh or greater and less than $1000/MWh, as articulated in ISO Rule 3.9(a). ISO
Rule 6.3.9.1(a) sets out the price setting mechanism that translates the offer cap into
the $999.99 price cap for normal operations.

The actual price cap is set at $1000/MWh but this can only be reached when firm load is
curtailed under OPP 801 at step 31 for a complete settlement period. Notably, the SMP
has only hit $1000/MWh on four occasions since the market opened in 1996: three
times in 1998 and once in 2006. Nonetheless, ISO Rule 6.3.9.1(b) establishes the price
cap under shortfall conditions. Price is set administratively at $1000/MWh at this point —
it does not matter what the highest priced offer or bid in the market was. For example, if
there are no offers above $998/MWh, price would still be set at $1000/MWh during a
firm load curtailment. It should be noted that the market has never cleared at a Pool
Price settle of $1000/MWh."

2.2 FEOC Market and the Price Signal

The price cap relates to the concept of a FEOC market since a cap does not allow
supply and demand to openly set price under certain conditions. However, a FEOC
market as articulated by Alberta’s policy and legislation does not require that price is set
at a completely unfettered level in all circumstances.

Specifically, the DOE’s 2005 Electricity Policy Framework? articulated a number of
principles for the market, including:

2. The market framework must be guided and founded on fair and
sustainable market and competitive forces.

3. The market framework must provide market signals to build new
supply in a timely manner to meet growing demand while recognizing
the lead-time required building new generation.

5. The market framework must continue to preclude the exercise of
market power and unwarranted transfer of wealth.

' References to “hitting the price cap” in this paper refer to the $999.99 bid/offer cap as the $1000 cap
serves other purposes.

% Alberta’s Electricity Policy Framework: Competitive — Reliable — Sustainable. Alberta Department of
Energy, June 6, 2005, Page 8.
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The policy framework® also commented on the qualities an effective price signal must
have.

‘In a competitive market, generation investment decisions are made
based on expectations of future market performance. This means
that Alberta’s electric framework must provide signals that are
predictable and understandable, and it must support future
investment in the electricity sector to underpin economic growth.”

The framework also recognized that price caps are a response to the fact that load often
cannot respond to real-time prices:*

Restructuring challenges in Alberta and other jurisdictions include:

The inability of load to respond to price, which could lead to an
understandable imposition of price caps or other market power
mitigation mechanisms. These mechanisms constrain wholesale
prices below their competitive levels. This constraint leads to
insufficient revenue to attract new investment and may even make it
difficult to retain some existing generation.

The AESO interprets these policy directives as providing guidance in evaluating the
level of the price cap. As such, the price cap must balance a number of competing
objectives:

e Prices must be able to rise substantially above the cost of new generation for a time
in order to signal the need for new investment.

e Prices must be allowed to rise high enough to ensure short term adequacy. This
means the cap should be high enough to allow all generators to profitably enter the
market, flexible demand to profitably curtail and import capability to be maximized.

e Small changes in the number of scarcity hours are unpredictable, largely based on
the timing of forced outages. If these basically random hours have too much
influence, the market signals are neither predictable nor understandable.

e Sustainability requires both sufficient generation and reasonable prices reflecting
market economics.’ If prices rise too quickly in response to relatively limited
instances of scarcity, the market structure will come under public pressure.

Any price cap will impact the price unless it is never hit, and therefore ‘interfere’ in the
open market to an extent. However, it can be argued that at the point the cap is
binding, the market is no longer fair or openly competitive. Excess generation capacity
is limited for the hour and very little load relative to total load has the ability to alter its

® Ibid, Page 6.
* Ibid, Page 27.

®The industry has often debated what market economics are relevant in times of contingency events,
forced outages creating congestion and general times when the market may be operating in abnormal
circumstances. This paper is not intending to reopen that debate, yet it is clear that the price cap must be
set at a level that balances the objectives.
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behaviour in real-time. In recent discussions with industry, the market design has
reflected this incongruence by restricting restatements during the hour. Further, for the
market to be sustainable, transient instances of scarcity that will occur from time to time
should not artificially impact annual price levels. On the other hand, the price cap must
be sufficiently high to allow prices to reflect scarcity conditions and signal the need for
investment. The AESQO’s conclusion is that the price cap level and other market design
features as currently articulated in the ISO rules have achieved the balance necessary
to allow the market to reflect scarcity without creating artificial issues.

3.0 Frequency of Price Cap Events and Out of Market
Actions

The price cap level may create an issue in the market if it frequently prevents price from
rising to the level necessary to clear the market.® In addition, price cap events are
typically associated with the use of OPP 801, which means that the AESO must take
actions aside from dispatching the merit order to maintain system balance. These ‘out
of market’ actions are a concern for participants.

3.1 Data and Analysis

All analysis was done using minute to minute system marginal price (SMP), not the
hourly pool price (PP) because PP tends to under represent the total time spent at the
price cap. Since 2006 there has been a significant increase in the amount of time the
market has seen prices near the price cap.

The installed capacity reserve margin (blue line in Figure 1) appears to play a role in the
amount of time price is near the cap. However, other factors are clearly in play because
similar reserve margins to 2006 through 2008 were seen in 1997 through 2000 with very
few price cap events. Further, the reserve margin has increased from 2006 to 2008,
and the number of price cap events increased slightly.

®In fact, hitting the price cap may occur at any price cap level if some assets choose to price at the cap
for dispatch management reasons associated with a must offer, must comply market. The section on
generator offers starting on page 17 examines the offers that are typically seen at or near the price cap.
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Figure 1 - Total Hours Alberta SMP Exceeds $900/MWh Annually

Hours SMP has been above $900/MWh and Historic Reserve Margin

Amount of time above $900/MWh is based on the cummulative time the SMP is at that level
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Figure 2 presents a chronological picture of the price cap events that occurred in 2008.
The red portions of the bars represent time spent in OPP 801, the orange portions
represent time the SMP was at the price cap but not in OPP 801, and the blue portions
represent time spent below the price cap but above $900/MWh. The number in the red
portion of the bar represents the highest step reached under OPP 801.
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Figure 2 — 2008 Price Cap and OPP 801 Event Durations

Price Cap Event Durations
with amt. of time pre and post price cap event near the cap
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The figure shows that if the market hits the price cap, it generally requires OPP 801 to

keep the market in balance. Just over 2 hours spread over 7 events were priced at the
cap without entering OPP 801. In these instances, the price cap may have altered the
pricing outcome, but no out of market actions were required to balance the market.

Within OPP 801, step 5 is the first step where an action is taken in the market
(increase import ATC to maximum given real-time market conditions). The figure shows
2 OPP 801 events did not require action greater than step 4 (notification of on-call staff),
suggesting that no corrective intervention was made. From steps 5 through 17, some of
the key actions taken are difficult to consider as purely out of market. For example,
curtailing Demand Opportunity Service (DOS) loads (steps 6,7,8 and 9) and altering the
operating reserve mix (steps 11, 12 and 13) could be viewed as in market. The market
was balanced at or before step 13 in all but 4 events. Step 15, which amounts to a
request to generators to ensure they are providing all available generation, cleared the
market on 3 more occasions. Step 22 was required to resolve the single remaining
event, and between step 15 and 22 there are actions that are quite clearly out of market
interventions.

Table 1 presents a summary of the events and the number of coal units on forced or
planned outages in order to provide some context for the causes of the events
illustrated previously in Figure 2. Of the 19 days with price cap events in 2008, 6 of the
events were directly as a result of a forced outage at a coal unit(s), 11 were a result of a

" The steps from OPP 801 are included in the Appendix to this paper.
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combination of planned and un-planned outages, two of which were further contributed
to by intertie outages. The remaining 2 events, which occurred in December, were due
primarily to high demand.

Table 1 - 2008 Price Cap Event Summary Descriptions

Directly asa | # of Coal | # of Coal
Length | Result of a Units on Units on

Event Event |of Event Forced Forced Planned Intertie

Date Type (Min) Outage Outage Outage Outage High Demand
07-Jan-08 | OPP 801 111 Yes 2
07-Apr-08 | OPP 801 30 2 3
29-May-08 Cap 9 2 2
02-Jun-08 Cap 21 1 2 Yes, BC
09-Jun-08 | OPP 801 49 2 3
10-Jun-08 | OPP 801 328 2 3
07-Aug-08 Cap 58 3 2 Yes — 9,020 MW
27-Aug-08 Cap 2 3 1 Yes, BC
03-Sep-08 Cap 11 Yes 3
16-Sep-08 | OPP 801 310 4
16-Sep-08 ] OPP 801 84 4
17-Sep-08 ] OPP 801 108 Yes 3
25-Sep-08| OPP 801 53 3
30-Sep-08 | OPP 801 111 3
01-Oct-08 | OPP 801 161 Yes 3
01-Oct-08 | OPP 801 76 Yes 3
22-Oct-08 Cap 50 Yes 3 1
04-Nov-08 | OPP 801 129 2 2 Yes — 8,816 MW
14-Dec-08 | OPP 801 130 Yes 3
17-Dec-08 Cap 2 Yes — 9,652 MW
18-Dec-08 | OPP 801 82 1 Yes — 9,751 MW

3.2 Conclusions

Price cap events have occurred more frequently in the past 3 years, and generally
appear to be driven by an energy shortfall requiring the use of OPP 801. Very few price
cap events were seen where OPP 801 was not required. OPP 801 maintained
supply/demand balance without curtailing firm load (step 31) in every event save 1,
which occurred in 2006. At the current reserve margin levels of 20% to 23%, just less
than 1% of hours appear to be affected by the price cap and OPP 801. Further, since
some of the steps within OPP 801 are not out of market interventions, hitting the price
cap does not necessarily mean there has been an intervention in the market beyond
setting a maximum offer price.

4.0 Importance of Scarcity Pricing for Generator Revenues

Scarcity pricing is an important feature in an energy only market because fixed costs
(capital costs in particular) must be recovered from a single energy price signal. This is
true for all generation types in Alberta.
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4.1 Data and Analysis

In order to present aggregate results in this section along with all following sections, the
generation in the province was grouped into one of 5 categories. Figure 3 presents a
breakdown of the Alberta generation fleet based on grouping generation as one of coal,
cogen, gas, peakers, hydro, wind or intertie. Intertie capacities are presented based on
the maximum import ATC in 2008. The capacities of assets that offer into the market
are measured by their maximum capability.

Figure 3 - Breakdown of Existing Generation Capacity Including Wind and Interties

Market Capacy by Asset Type
Capacity = Maximum Capability
Wind = Total Wind MCR, Interties = Max. Import ATC in 2008

Gas, 695 MW,
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4.0%
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MW, 5.8%

SK Intertie, 153
MW, 1.2%

Peaking, 349 MW,

2008 Revenue by Asset Type
2008 Total Revenue = $5.3 Billion

Cogen Gas
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Coal 1.2%
70.5%
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Gas units are mid merit type plants that are typified as combined cycle technology,
while peakers are flexible, quick start units typified as simple cycle units. All cogen
capacity was placed into the cogen category, even though some cogen capacity can act
as peaking capacity.

Figure 4 presents the breakdown of revenue in on and off peak hours. The total height
of the bar in each chart represents the share of total revenue that came from that
timeframe, i.e. 85% of total market revenues were earned in on peak hours, which
account for only 67% of the total hours in a year. All units earned at least 80% of their
revenues in the on peak hours, and peakers and the BC intertie earned about 95% of
their revenue in the on peak hours. The numbers placed within the bars represent the
average price received during either the on or off peak period. For example, peakers
received $239/MWh on average in the on peak hours, and $88/MWh in the off peak
hours.
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Figure 4 - Importance of Scarcity Pricing in Generator Revenues — 2008 Data
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The data illustrates that in 2008, scarcity pricing was important in the overall revenue for
all units. Baseload units received about half their revenue in hours over $100/MWh,
and 7% to 8% of their revenue from hours with the price above $900/MWh. Gas, hydro
and the BC intertie showed higher average revenues and greater reliance on high price
events than the baseload units, but not to the same extent as peaking units. Peaking
units received 22% of their revenue from hours with prices over $900/MWh, which is
notable because these hours only accounted for about 1% of the total hours in the year.

4.2 Conclusions

Scarcity pricing is important in the Alberta market, as less than 1% of the hours
contributed nearly 10% of the total revenue earned by industry. Peaking units are
particularly sensitive to peak prices, and receive 22% of their total revenue in hours
where the price is above $900/MWh. However, even for peaking units, the majority of
revenue comes from hours when the price is below $900/MWh.

5.0 Generation Investment in Alberta

Some participants have suggested the price cap might artificially hold prices below the
level required to incent new generation development despite a shortage of capacity in
the market. As such, the price cap would reduce reliability by lowering the total amount
of investment, and it may also alter generation investment decisions away from capacity
sensitive to the price cap such as peaking units. Going forward, there is also concern
that the price cap could become a barrier because generation costs are rising and
possible environmental requirements will increase the price required for new generation
investment.

5.1 Data and Analysis

Alberta’s electricity market has experienced two broad price cycles, with the first
cresting in 2000/01, and the second occurring in 2006/08. The first price cycle lasted
just over 1 year and saw consistently high prices under most market conditions.
However, in the first price cycle, the price very rarely hit the cap. The second price
cycle lasted 3 years, and saw very high prices periodically in response to forced
outages. The cap was reached just under 1% of the time in the current price cycle, a
dramatically greater portion of time than in the first price cycle. Going forward, outage
and reliability trends associated with an aging coal fleet could exacerbate the frequency
of high price events in response to forced outages. Figure 5 presents quarterly
generation development, retirement and market prices from 2000 to the present, along
with annual projections for 2010 and 2011.

In the most recent price cycle (2006 through 2008), quarterly prices were near
$100/MWh or higher in 5 of 12 quarters. On an annual average basis, 2008 saw the
highest prices at $90/MWh. Generation projects started to come online in late 2007 and
throughout 2008. Cogen and peaking units account for the majority of the capacity
added recently. Cogen additions are concurrent with load additions, and the coal
addition replaces retiring capacity. Peaking generation is consistent with the signal sent
by high priced hours occurring with much greater frequency in 2006/08 than in previous
years.
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Figure 5 — Generation Investment in Alberta — 2000 through 201 18
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Table 2 - Estimate of Generation Returns - Alberta MSA
Capital Cost ($/MW) Net Revenue (% of Capital Cost)
Plant Type 2004 2008 2004 2008
Coal $1,777,778 $3,500,000 9% 15%
LM6000 $744,681 $1,000,000 6% 20%
Combined Cycle $1,000,000 $1,500,000 9% 13%
Wind N/A $1,700,000 N/A $0

There has been a notable cost escalation from the 2004 MSA report® to 2009 analysis'
in all generation options studied by the MSA, but all options were more attractive in the
2009 analysis based on higher market prices seen in 2008.

Further analysis based on 2008 prices and a similar methodology to the MSA’s report
was done to consider the impact of carbon pricing on costs for thermal units. Carbon
costs of $0, $10, $30, and $50 per kt CO2e were used in the analysis to determine what

® Forecast information taken from AESO May 2009 Adequacy Metrics. Please see
http://www.aeso.ca/market/17855.html

° MSA Report: Economics of New Entry, April 24"‘, 2004.
http://www.albertamsa.calfiles/EconomicsofNewEntry042804.pdf (2004 MSA analysis based on 2002/03
price data, 2009 study based on 2008 prices.)

' MSA Report: 2008 Year in Review, March 17", 2009.
http://www.albertamsa.calfiles/2008_Year _in_Review_031909(1).pdf
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impact the increased costs would have had on the cost of operations in 2008. The
analysis assumes that there is no impact to the spot market price based on the addition
of a new unit and/or the addition of carbon costs.

In addition to conventional technologies simply paying a carbon tax, a coal unit with
carbon capture and sequestration (CCS) was included, based on double the capital
costs of a conventional coal unit. It was assumed that a CCS coal unit did not pay any
carbon costs beyond the higher capital costs. Table 3 presents the input assumptions
and Table 4 presents the results, which are calculated using the same methodologies
outlined in the MSA’s report.

Table 3 — Assumptions for Generation Returns Analysis

Coal Coal CCS Peaking Combined Cycle
Capacity (MW) 450 450 47 250
Capital Cost ($Thousands) $1,575,000 $3,150,000 $47,000 $375,000
Annual Fixed Costs ($Thousands) $30,200 $60,400 $2,680 $15,000
Availability (%) 92% 92% 94% 92%
Variable O&M ($/MWh) $1 $2 $0.50 $1
Fuel Cost ($/MWh) $10 $10 Variable Variable
Heat Rate (GJ/MWh) NA NA 10 8
Losses (%) 4.8% 4.8% 4.8% 4.8%
Starts ($/Start) NA NA $300 NA
GHG Intensity (kt CO2 e/MWh) 0.85 0 0.55 0.4

The results in Table 4 illustrate that as the cost of carbon increases, the build signal
lessens significantly for coal and combined cycle units, i.e. baseload capacity. The
2008 prices were unattractive for a CCS unit based on the significant capital costs.
Peaking units remain viable under all the carbon cost scenarios, given 2008 price
levels. The coal unit with variable generation levels is simply a standard coal unit that
ramps down to 50% output if uneconomic, and shuts in production if uneconomic for 5
consecutive days.

Table 4 - Generation Returns Analysis Including Carbon Costs

% of Total
. Total Capacity Total A"e.’age Carbon | Costs Net AL Generaftlon
Costs . Price on Running
($/kt Generation Fa::tor Revenue Received Costs [per MWh| Revenue Capital Under
CO2e) (GWh) (%) ($1,000) ($/MWh) ($1,000) | ($/MWh) | ($1,000) %) | Uneconomic
Conditions
Coal: $0 3,636.6 92.0% 327,112 589.95 NC 15.32 | $241,201 | 15.3% 2.0%
Baseload 10 3,636.6 92.0% | $327,112 89.95 | $30,911 23.82 | $210,290 | 13.4% 11.7%
all hours 530 3,636.6 92.0% 327,112 | $89.95 592,733 40.82 | $148,468 | 9.4% 23.8%
50 3,636.6 92.0% | $327,112 | $89.95 |$154,554| $57.82 | $86,646 | 5.5% 44.7%
CCS $0 3,636.6 92.0% | $327,112 | $89.95 NC $16.32 | $207,364 | 6.6% 2.7%
Coal: $0 3,620.5 91.6% $326,980 | $90.31 NC $15.34 | $241,252 | 15.3% 1.6%
Variable 10 3,5633.4 89.4% 325,636 $592.16 | $30,034 23.93 | $210,898 | 13.4% 9.1%
generation 30 3,381.5 85.5% | $320,971 94.92 | $86,227 41.06 | $151,938 | 9.6% 18.4%
levels 550 2,898.6 73.3% 297,833 | $102.75 |$123,188| $58.43 | $98,266 | 6.2% 32.6%
$0 105.7 25.6% 21,236 200.87 NC 86.72 9,388 | 20.0% 8.7%
Peaking 510 84.8 20.5% 519,546 5230.55 | 466.2978| $94.27 9,340 19.9% 10.1%
30 58.7 14.2% 17,217 293.45 |968.0722( $109.03 9,108 19.4% 7.2%
550 46.0 11.1% 515,951 $346.82 | 1264.763| $123.41 8,860 18.9% 3.2%
$0 1,031.6 47.0% | $140,034 135.74 NC 68.34 | $54,532 | 14.5% 19.2%
Combined | $10 893.0 40.7% 130,611 $146.26 | $3,572 73.03 550,392 | 13.4% 21.5%
Cycle $30 677.5 30.9% $113,684 | $167.80 | $8,130 $82.26 | $42,951 | 11.5% 27.2%
$50 603.8 27.5% $106,193 | $175.86 | $12,077 | $91.00 $36,244 | 9.7% 42.9%
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5.2 Conclusions

There is no strong evidence the price cap has interfered with generation investment in
Alberta. Generation investment has kept pace with demand growth, and a wide variety
of generation technologies have been deployed since the market deregulated.

Investment in peaking capacity should be the most sensitive to the level of the price cap
because it derives the largest portion of its revenue from high price events. Within this
category of generation, about 500 MW of new capacity is expected to be added to the
market between 2008 and 2010. This type of generation capacity is consistent with the
price signal in the market from 2006 onwards, although many other factors play into the
specific investment decision made by developers.

The data does not suggest that the price signal is failing to signify either that the market
has sufficient generation capacity (2002 through 2005 generally) or that new capacity is
needed (2006 through 2008 as an example). In the 2006 through 2008 period, the
frequency of scarcity pricing increased and the average prices reached appear to have
been sufficient to incent new generation for the 2008 through 2011 timeframe.

Going forward, the analysis does indicate that carbon costs are an increasing issue in
decisions to build base-load generation. However, the price cap does not appear to be
the key barrier in developing new baseload generation. The largest driver of the
uneconomic results for baseload generation in Table 4 is the large number of hours
potential baseload units would have operated at a loss in 2008. Typically, costs would
be reflected in offers, but with a surplus of generation in some off peak hours combined
with $0/MWh offers from must run generation, not all costs can be passed into the
market in off peak hours. In other words, it appears that the ability to pass high costs
onto the market during off peak and generally surplus hours will also be a key driver to
the viability of new baseload generation in a carbon constrained world.

6.0 Market Issues — Long Lead Time Energy

Long Lead Time Energy (LLTE) is energy that requires more that one hour to
synchronize to the system. This energy is available from generators that are not
delivering all of their energy to the system for reasons other than an outage (LLT
generators). If the price cap is too low, these units might be deterred from entering the
market in a voluntary fashion because they would not expect to recover their start-up
plus operating costs in the course of the price cap event. In this event, the AESO would
need to resort to out of market tools to direct LLTE into the market.

The question examined in the analysis is whether units with LLTE voluntarily enter the
market in anticipation of or response to price cap events if offline prior to the event. If
the price cap is a barrier, there would be a tendency for LLT generators to remain offline
even when the price was near the cap because the expected revenues from the event
would not be enough to recover the cost of starting.

6.1 Data and Analysis

Price cap events were categorized as either short or long, with short events being those
where prices were at or close to the price cap for one hour or less and the remainder
being long events. For each event the response of the LLT generator was determined
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to be:

e Online, i.e. the unit had already decided to run prior to the event and therefore no
LLTE energy existed

¢ Responded, i.e. the unit made its LLTE energy available prior to the event and was
able to capture the price cap event, or came online just after the price cap event was
observed

¢ Did not respond, i.e. the unit did not makes its LLTE available to the market in
response to the price cap event

e Unavailable, i.e. the unit was offline for maintenance or other operational reason

The results are presented in Table 5 as percentages of the annual total events
analyzed. In 2007 there were a total of 72 events analyzed (16 long, 56 short) and in
2008 there were a total of 54 events analyzed (34 long, 20 short).

Table 5 - LLTE Responses to Price Cap Events

2007 2008
Type of Price Cap Event Long Event | Short Event| Long Event| Short Event
Probability(Online given Event Type) 56% 25% 53% 25%
Probability(Response given Event Type) 38% 29% 41% 55%
Probability(No Response given Event Type) 6% 34% 3% 15%
Probability(Unavailable given Event Type) 0% 13% 3% 5%

The key row in Table § is highlighted in orange: this row represents a lack of response
to a price cap event from an LLT asset. The table illustrates that well over 90% of the
time, an LLT generator responds to a price cap event that lasts more than 1 hour. The
LLT unit also responds to the maijority of short duration (< 1 hour) events, even though
by definition the unit would not be available until after the event was already over.

A second issue apparent from the table is that price cap events are not very predictable
for LLTE. Given that LLT units respond to price cap events at a very high rate, it is very
likely these units would prefer to be online when the price cap event started. However,
LLT units are only online at the start of a price cap event about 1/3 of the time across
both long and short events. Even long events appear to be unpredictable as the LLT
units are only online about 55% of the time prior to a long duration price cap event.

6.2 Conclusions

The results are not consistent with the idea that the price cap itself is a barrier for LLTE.
LLT units respond to a price cap event the vast majority of the time that the event lasts
greater than 1 hour. For events less than 1 hour, the units still typically respond, even
though by definition LLTE takes more than 1 hour to synchronize to the system. lItis
worth further study to determine if the improvement in response during 2008 for short
events was due to Quick Hits or some other factor.
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7.0 Market Issues - Generation Offers and the Price Cap

A price cap also acts as an offer cap, and an offer cap may not allow generators to fully
reflect their costs and the market value of electricity. Alberta’s must offer, must comply
rules mean that all generators must make an offer to generate, and the presence of an
offer cap might create a distortion in the merit order. If a large number of generation
offers are made at or near the price cap, this could reflect an issue created by the
existing price cap level.

7.1 Data and Analysis

The graphs below represent the average amount of generation offered at or near the
price cap over the past 12 months. The results are aggregated by the generation types
outlined previously, and presented on a monthly average basis for the on and off peak
periods.

At a high level, Figure 6 illustrates that more capacity is priced at or near the price cap
during off peak periods. Notably, as shown in Figure 4, off peak prices did not reach
above $800/MWh in off peak periods during 2008, i.e. these offers never came into
merit. A portion of these price cap offers are made at lower price levels in the on peak,
though about 200 MW to 350 MW of capacity is still priced at or near the price cap in
the on peak.

Hydro and LLT units account for the majority of offers at or near the price cap. Hydro
units are unique in that they are energy constrained rather than capacity constrained.
These units price at or near the cap due to a desire to be near the top of the merit order
in order to reflect the scarcity value of their limited energy storage.

LLT units price at or near the cap only when they are in an offline state. This likely
reflects their desire not to start and produce electricity unless prices are sufficiently high
to justify expending start-up costs. Cogen offers at or near the price cap likely reflect an
operational desire to not produce the available energy.

Very little peaking, coal or non LLT gas fired generation is priced at or near the price
cap. For these units, the cap does not appear to limit the offers in practice.

7.2 Conclusions

The analysis does not strongly support the position that the price cap is interfering with
generation offers. Offers at or near the price cap appear to be driven by numerous
factors, including physical realities for several units (primarily hydro, cogen and LLT
units). The must offer, must comply rules are also an important factor behind some of
the offers at or near the price cap, as generators may wish to stay offline but are
obligated to put an offer into the market. Peaking generation does not appear to price
near the cap significantly often, and less than 3% of total peaking capacity has priced at
or near the cap since the must offer must comply rules were implemented.

The total volumes of energy priced at or near the price cap are not insignificant, but it is
not clear there is a distortion being created by the current cap. In on peak hours, 2% to
4% of offers are typically priced at or near the price cap. For comparison, about 65% of
offers are priced at $0/MWh, which relates back to the conclusion in the generation
development section that passing costs through to the market in off peak hours may be
a difficult problem for future investment.
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Figure 6 - On and Off Peak Generation Offers — Feb 2008 to Dec 2008

On Peak Offer Behavior by Asset Type above $900/MWh
Near = Offers between $900/MWh and $999.98/MWh
At = Offers at the price cap ($999.99/MWh)
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Off Peak Offer Behavior by Asset Type above $900/MWh
Near = Offers between $900/MWh and $999.98/MWh
At = Offers at the price cap ($999.99/MWh)
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8.0 Market Issues - Intertie Utilization

The price cap creates an issue in the market if it does not provide sufficient incentive for
the intertie to be fully utilized for imports during price cap events. This would be
indicated by unused ATC in hours when the price is at or near the cap. Unused intertie
capacity could lead to more frequent scarcity events and possibly a greater need for out
of market interventions by the AESO.

8.1 Data and Analysis

The analysis examined intertie utilization during hours when the pool price exceeded
$900/MWh, as well as hours when the SMP exceeded $900/MWh for at least one
minute.

In general, the BC intertie has been very well utilized during price cap events since
2005. Utilization was nearly 90% when the hourly price settled above $900/MWh on
average across the 2005 through 2008 timeframe. Although the 2004 results indicate
poor intertie utilization, they are based on a sample size of only a single hour.

In hours with at least one minute of SMP > $900/MWh average utilization approached
80% across the entire period for the BC intertie.

The Saskatchewan intertie was less well utilized than the BC tie during price cap
events, but still averaged 60% to 80% utilization during hours where the pool price
settled above $900/MWh.

Table 6 - Utilization of the BC Intertie During Price Cap Events

# of Hours Average Utilization BC Import ATC (MW)
In Hours In Hours in Hours
w/ SMP 2| w/ PP 2= | With SMP <] With PP <|In Hours With| With PP =
Year Total $900 900 $900 $900 SMP = $900 $900 Max Average
2004 8,784 23 1 45% 45% 55% 47% 725 555
2005 8,760 39 4 45% 45% 73% 85% 715 604
2006 8,760 146 53 44% 44% 76% 96% 700 607
2007 8,760 134 52 49% 49% 71% 79% 675 517
2008 8,784 127 60 66% 66% 89% 94% 625 468

Table 7 - Utilization of the SK Intertie During Price Cap Events

# of Hours Average Utilization SK Import ATC (MW) |
In Hours In Hours in Hours

w/ SMP 2] w/ PP = | With SMP <] With PP <]In Hours With| With PP =
Year Total $900 900 $900 $900 | SMP =$900| $900 Max Average
2004 8,784 23 1 32% 32% 50% 65% 153 147
2005 8,760 39 4 38% 38% 56% 58% 153 139
2006 8,760 146 53 33% 33% 51% 71% 153 141
2007 8,760 134 52 42% 42% 63% 81% 153 146
2008 8,784 127 60 52% 52% 57% 60% 153 148

Event analysis indicates that in those hours where intertie is not fully utilized, it is
because intertie schedules are not flexible within the hour. For events that persisted
beyond a portion of an hour, import utilization was higher than the figures shown in the
table.

8.2 Conclusions
Intertie utilization does not appear to be limited by the price cap. Intra hour fl