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Purpose

• Future supply changes may result in a discontinuous 
real-time supply curve. This could result in volatile 
prices.

• It has been suggested that intertie transactions could “fill 
the gap” between baseload and gas, reducing volatility.

• This presentation is meant to review the theoretical 
foundation for these assertions.

• This is intended to provide a framework for discussion 
and the identification of potential issues.

• There may exist several alternate measures for 
addressing the issues raised.
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Caveat Lector

• The IESO has not taken a defined position on this issue, 
nor are they proposing a preferred solution.

• It is not a review of the “pros and cons” of allowing 
interties to set the price in real-time.

• The following analysis is a discussion of what could 
happen, and not a prediction of what will occur.

• Further empirical analysis is required. 

• Allowing interties to set the real-time price would 
appear to violate the “principle” that only dispatchable 
resources can set the price. 
– This may have efficiency implications that are not captured in 

these slides.
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Pre-Dispatch Market Clearing

Price

Output

Coal

QPD

PPD

DemandPD
In pre-dispatch, imports are treated like any other supply 

resource. Demand is assumed to be inelastic.

In this example, imports will set the market clearing price (PPD). 

Quantity of imports 
scheduled (I) to clear 

market

ImportsBaseload Nuclear, Hydro

Self-Scheduling, etc.

Gas
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Real-time Market Clearing

Price

Output

Coal

QPD

PPD

DemandPD

Scheduled 
Imports (I)

PRT

In real-time, imports are moved to the bottom of the stack. 
If demand comes in exactly at the pre-dispatch level 
(assuming no changes to supply), the gas will be the 

marginal unit.

However, demand is often lower in real -time* . This is 
a product of using peak demand instead of average, 

net export failures and other factors.

DemandRT

QRT

If QRT < QPD, coal becomes the marginal unit.

*This will be the subject of future empirical evaluation
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Real-time Price Volatility

Price

OutputQH

PH

DemandPD

PL

QL

Small variations in market demand (i.e.: changes in 
weather, export failure) or supply (i.e.: forced outages, 

import failures) can result in moderate differences in the 
market clearing price.

In real-time, demand is likely to 
fall within the range of QL to QH

Interval1    2    3    4    5    6    7    8    9   10   11   12

MCP

Coal

Gas
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Elastic Exports: Pre-dispatch

Price

Output
QPD

PPD

While Ontario demand may be inelastic, export demand is 
likely to be more sensitive to price. This can be reflected 

by a kinked demand curve.

Given the propensity for QRT < QPD, the exporter will 
expect the MCP to be lower in real-time (PRT). At this 
price, they want to export more, so they will “bid-up” 

their demand above their “true preference.”

“True 
Preference” 

Export 
Demand

“Bid-Up” Export 
Demand

PRT

Q*PD

Additional “bid-up” exports 
demanded at the anticipated 

lower real-time price (PRT)

P*PD
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Elastic Exports: IOG Transfer

Price

Output
QPD

PPD

PRT

Q*PD

P*PD

Under this scenario, more imports will need to be scheduled 
resulting in a slightly higher price in pre-dispatch (P*PD>PPD). 

However, in real-time the MCP will remain at PRT.
Demand*PD

(With Bid-Up 
Exports)

IOG transfer created by “bid-
up” exports. 
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Elastic Exports: Real-time

Price

OutputQ*PD

P*PD

Demand*PD

PRT

Demand*RT

QRT

Following this example, the real-time market clearing 
price PRT and level of output QRT will remain the same. 
The additional exports scheduled will be offset by the 

additional imports scheduled resulting in no net change.
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Elastic Exports: Real-time Volatility

Price

OutputQH

PH

Demand*PD

PL

QL

Volatility with a kinked demand curve is identical to 
the inelastic demand case.

Demand or supply shocks in real-time may result in 
a moderate degree of price volatility.

1    2    3    4    5    6    7    8    9   10   11   12

MCP

In real-time, demand is likely to fall 
within the range of QL to QH

Coal

Gas



12

Coal Closure: Pre-Dispatch

Price

OutputQPD

PPD

DemandPD

Quantity of imports 
scheduled (I) to clear 

market

Imports

Increased Renewables

Increased 
Gas

Coal units are expected to be closed by 2014, to be 
replaced with additional contracted renewables, 

gas generation and conservation.

In pre-dispatch, imports continue to set the 
market clearing price.
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Coal Closure: Real-time Variability

Price

Output

PRT,L

DemandPD

In real-time, baseload nuclear and hydro may become 
the marginal resource, instead of coal. The MCP can be 

lower in real-time, increasing potential volatility.

PPD

PRT,H

Potential volatility 
without coal

PRT,L 
With Coal

Potential volatility 
with coal

QHQL

In real-time, 
demand is likely to 

fall within the range 
of QL to QH

Interval1    2    3    4    5    6    7    8    9   10   11   12

MCP

Gas

Baseload
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Coal Closure: Transfer of IOG

Price

OutputQPD

PPD

As in the pre-coal closing example, the exporter will 
“overbid” their demand, as long as the real-time price is 

expected to be set by baseload nuclear/hydro (PRT), 

The quantity of “overbid” exports is larger post-
coal because of the larger PPD – PRT differential. 

“Bid-Up” Export 
Demand

“True Preference” 
Export Demand

P*PD

PRT

Increased IOG subsidy 
paid to exporters by 

consumers.
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Interties Set Real-Time Price

Price

OutputQPD

PPD

DemandPD

P*RT

PRT

Demand*RT

Allowing intertie transactions to set the real-time price 
may raise the real-time MCP.

This could significantly reduce the differential between 
the pre-dispatch price and the real-time price, limiting 
the incentive for exporters to “overbid” their demand. 

This could be one method of reducing the IOG transfer.

Price differential without 
interties setting MCP

Price differential With 
interties setting MCP

Q*RT
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Interties Set RT Price: Variability

Price

Output

PRT,L

DemandPD

PRT,H

Potential variability 
without coal

PRT,L 
Interties

Set Price

QHQL

Potential variability with 
interties able to set price.

Intertie transactions 
can set MCP in RT

Intertie transactions 
cannot set MCP in RT

Allowing intertie transactions to set the real-time market 
clearing price could reduce the potential variability 

arising from demand or supply shocks.

Interval1    2    3    4    5    6    7    8    9   10   11   12

MCP

Imports

Gas
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Impact of OPG Emission Limits

Price

Output

In this example, imports could be dispatched ahead of coal. 
In pre-dispatch, the MCP may set by the bid-added coal.

PPD, Add

PPD, No Add

The output of coal under a bid-
adder is greatly reduced

DemandPD

In order to meet increasingly restrictive emission 
targets, OPG will gradually increase their offer price via 

a bid-adder. Coal could become gradually more 
expensive than imports.

Coal 
Phased in 
Bid Adder

Coal Pre-Adder Coal Post-Adder
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Bid Adder: Real-time Price Effect

Price

Output

PRT, Add

More imports scheduled as 
coal becomes less economic 

PD-RT price difference 
under bid-adder

PRT, Pre-Add

DemandPD

DemandRT

PPD, Add

There could be an increased likelihood that baseload
generation will be the marginal resource as the bid-

adder increases (less coal, more imports dispatched).

This could increase the PPD, PRT differential and 
encourage more “bid-up” export behaviour

PD-RT price difference 
before bid-adder

Coal 
Phased in 
Bid Adder

QRT QPD
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Bid Adder: RT Price Variability

Price

Output

PL

Potential variability 
under bid-adder

DemandPD

PH

This could result in increased potential variability, as 
prices may fluctuate between low baseload prices and 

high bid-added coal. 

Potential variability 
before bid-adder

QHQL

In real-time, demand is 
likely to fall within the 

range of QL to QH

1    2    3    4    5    6    7    8    9   10   11   12

MCP

Baseload

Coal 
+Adder

Interval

Coal



20

Bid Adder: Letting Intertie Tx Set Price

Price

Output

PRT,L

Potential variability 
under bid-adder

DemandPD

PRT,H

QHQL

PRT,L 
Imports

Set Price

Potential variability 
under bid-adder and 

letting imports set price

Allowing intertie transactions to set the real-time 
market clearing price could reduce the potential 

variability arising from demand or supply shocks.

This could also help reduce the PPD, PRT differential 
that provides an incentive for “bid-up” exports.

In real-time, demand is 
likely to fall within the 

range of QL to QH

1    2    3    4    5    6    7    8    9   10   11   12

MCP

Imports

Coal 
+Adder
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Impact of WCI: Pre-Dispatch

Price

Output

DemandPD

PPD, WCI

QPD

WCI would place obligations on GHG emitting 
generation to procure emissions allowances. These 

costs will act as additional bid-adders, the magnitude 
dependant on the generation type. These would also 

apply to electricity imports.

PPD, No WCI

Impact of additional 
costs for procuring 

emission allowances

Coal will be required to procure 
emissions allowances, and a bid 
adder may also be required to be 

applied to restrict output.

The implementation WCI is not expected to “undo” the effects of 
phasing-out coal. In fact, it could further reinforce existing outcomes.



22

Impact of WCI: Variability

Price

Output

PL

Potential variability 
under bid-adder

DemandPD

PH, WCI

Factoring in the additional cost of procuring emission 
allowances, the potential variability and PPD, PRT

differential will increase significantly.

This will further increase the potential IOG transfer 
driven by the anticipated difference between PPD and 

PRT.

QHQL

Potential variability 
under bid-adder + WCI

PH, No WCI

Coal 
Bid Adder, Pre WCI

Including cost of 
emissions 

allowances

1    2    3    4    5    6    7    8    9   10   11   12

MCP

Baseload

Coal 
+Adder

Coal 
+WCI,Adder
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Impact of WCI: Price Differential

Price

Output

PRT

DemandPD

PPD

P*RT 
Imports

Set Price

Allowing imports to set the real-time market 
clearing price would reduce the potential 

variability arising from demand or supply shocks.

This could also reduce the PPD, PRT differential, 
discouraging “bid-up” export behaviour.

DemandRT

QPDQ*RT

Price differential 
under WCI

Price differential with 
imports able to set price.


