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Introduction: Interface Pricing
• Interface pricing is essential because:
 It is the sole means to facilitate efficient power flows between RTOs.
 Poor interface pricing can lead to significant uplift costs and other
inefficiency.
 They are an essential basis for “coordinated transaction scheduling” or
“CTS” to maximize the utilization of the interface.

• One of the key components of the interface price is the congestion
component, which reflects the estimated effect of transactions on any
constraint in an RTO’s market that is binding.
• M2M processes create interface pricing issues because they cause both
RTO’s to model the same constraint.
 Hence, the interface prices must be coordinated to avoid duplicative
settlements with the transactions.
 This is illustrated in the following 2 slides.

Interface Pricing without Market-to-Market (or TLR)
SEAM

MISO
Incentive: $20

MISO SMP
= $40/MWh

•

PJM

Interface Interface
Price =
Price =
$40 +
$40/MWh
$20 CC
$60/MWh

PJM SMP =
$40/MWh

Assume the binding constraint is relieved by an import from PJM.
 Without M2M, MISO will estimate the value of the relief ($20 in this
example) and the interface price will include a congestion component to
incent participants to schedule the transaction.
 PJM’s interface price would not include a congestion component for this
because it is an MISO constraint.
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Interface Pricing with Market-to-Market
SEAM

MISO
Incentive: $40

MISO SMP
= $40/MWh

•
•

•

PJM

Interface Interface
Price =
Price =
$40 +
$40 –
$20 CC
$20 CC
$60/MWh $20/MWh

PJM SMP =
$40/MWh

Once M2M is initiated, this constraint will appear in both RTOs’ dispatch
and both will estimate the relief the transaction will provide.
MISO’s settlement is unchanged, but PJM now includes the $20
congestion component in its interface price also, doubling the incentive
provided to participants to schedule the transaction ($60-$20).
PJM’s $20 payment will be uplifted to its customers.
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Congestion Settlements for Imports and Exports
• The incentive to schedule an import or export to relieve a constraint
will always be the difference between the congestion components each
RTO calculates for their respective interfaces.
• If both RTO’s price the same constraint, the incentives will be
exaggerated and inefficient.
• There are no external constraints that MISO should be pricing in its
interface prices (including TLR constraints, SPP constraints or PJM
constraints).
Why this important?
• MISO has made $93 million in excess payments since the
beginning of 2013 and imposed excess charges of $118 million.
• These inefficient payments and charges distort scheduling patterns and
raise the production costs of MISO and its neighbors.
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Calculating the Congestion Component at the Interface
• The congestion included in the interface price should reflect how
imports and exports affect the flow over a constraint.
• Calculating the congestion component for a generator is much easier
because the RTOs know the source of the power.
• RTOs must assuming a source(s) for an import, which we call the
“interface definition”.
• RTOs use this assumed source (the interface definition) to estimate
how imports (and exports) will affect the flow over a constraint
 This effect is called a “shift factor” that indicates the share of the
import that will flow over a constraint.
 The shift factor is multiplied by the marginal value of the constraint
(i.e., the shadow price) to determine the congestion component.

• Much of the debate in this area relates to what interface definition to
assume when calculating the congestion.
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What is an Interface Definition?
SEAM

MISO

•
•

PJM

In reality, when power moves from one area to the other, generators ramp up
throughout one area and ramp down throughout the other area (marginal units).
Assuming realistic sources and sinks for transactions is critical because it
determines how the RTO will expect the power flow over the system.
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Applying the PJM Interface Definition
for Non-M2M Constraints
SEAM

MISO

•
•

PJM

PJM advocates using and interface definition comprised of a small number of
points at the seam – this substantially changes the estimated flows.
This approach predictably:
 Underestimates the amount of power that will loop outside of the RTOs; and
 Overestimate flows over the internal lines, especially ones closer to the seam.

•

The may be advocating this because they don’t model the network very far
into areas outside of MISO.
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Where Does the Power Source in MISO?
•
•
•

•

The central issue in determining a reasonable interface definition is to
identify where the power sources for exports (or sinks for imports).
In any interval, the power supporting an export will source at MISO’s
marginal generators.
We identified MISO’s marginal generators in 2014 (see the table below):
 There were many marginal generators in most intervals.
 The distribution of the marginal generators was roughly consistent with
the distribution of load and generation.
 There was no bias for generators located near the PJM seam.
Based on these results, the Reference Bus (weighted by load) is a reasonable
interface definition.

Central Region
North Region
South Region

Source Generator
Areas
Share
47%
52%
16%
22%
36%- 9 26%

Load
Share
53%
22%
25%

Interface Definition Differences:
PJM Non-M2M Constraints
Seam-Based
Definition

MISO Reference
Definition

5004/5005 l/o Conemaugh-Keystone

5.47%

2.82%

Western Interface

11.15%

5.73%

Central Interface

14.30%

3.66%

Eastern Interface

10.34%

2.65%

AEP-DOM l/o Baker-Broadford

2.63%

-1.81%

Interface

•

PJM conclusions:
 Their current seam-based definition reflects reality.
 Therefore, MISO’s proposal would distort the interface prices.

•

MISO IMM conclusions:
 These results confirm our assertions that a seam-based definition will distort
the congestion settlements for non-M2M constraints.
 Since we’ve established that the source for exports (sink for imports) are
located throughout the MISO region, we don’t understand why PJM believes
their seam-based definition is producing realistic flow effects.
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Alternatives for Eliminating Duplicative Settlements
• Two alternatives have been discussed for eliminating the duplicative
settlements with PJM:
1.

The monitoring RTO reflects the congestion in its interface price
 This matches the settlements for non-M2M constraints.
 The non-monitoring RTO would not include the monitoring
RTO’s constraints in its interface price.

2.

Both RTO’s implement a common interface bus at the seam.
 Theoretically, this would cause the two shift factors to sum to
the value the monitoring RTO would have gotten on its own.
 Hence, if both RTO’s calculate the same shadow costs, their two
congestion components should sum to create an efficient
settlement.
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Interface Pricing Alternatives under Market-to-Market
Alternative #1:
• Monitoring RTO prices the entire
path from the NMRTO area.
• No payments made by NMRTO.
• No need for settlement
adjustments through the JOA to
account NMRTO payments.
• Gen and load LMPs
Alternative #2:
• Each RTO sets its interface price
relative to a common set of
interface points.
• JOA must account for the
payments and receipts of the
NMRTO.
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PJM

SPP
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Reference
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Load 2
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A

SPP
Referenc
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Reference
Bus

B
C
D

Load 1
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Gen 2

Load 2

Gen 4

Implications of Divergent Shadow Prices
•

When the shadow costs don’t converge, the incentive to schedule is
distorted and can be in the wrong direction.
 In real-time, participants respond to prices with a 20-30 minute lag.
 We’ve previously shown how this lag and the M2M coordination
happening each 5 minutes can result prices and incentives to schedule that
are unstable.

•

This inefficiency is likely the largest in the day-ahead market where there
is no mechanism to cause the shadow prices to converge.
 Most settlements take place through the day-ahead market.

•

We’ve studied the day-ahead results for the Cook Palisades constraints that
we have been examining in the real-time market.
 The results on the following slide show the interface price effects of these
constraints in January and February related to these constraints.
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Day-Ahead Interface Pricing for Cook Palisades
•

In January and February of 2014, the Cook-Palisades constraints were
binding in MISO or PJM in 82 percent of all hours.

•

We estimated the incentive to schedule related to these constraints (the
difference in the 2 RTO’s congestion components) under the PJM common
interface versus allowing MISO to price the constraint, and found:
 In 36% of the hours, the incentive reverses direction;
 In 8% of the hours, the common interface more than doubles the
incentive to schedule from PJM to MISO; and
 In only 3% of these hours is the incentive to schedule within 100 percent
of being efficient (positive and less than double).
 The following figure shows these hourly differences from January 21 to
February 28, 2014.

•

Importantly…poor day-ahead scheduling leads to poor commitment,
higher costs and more FTR underfunding.
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Day-Ahead Interface Pricing for Cook Palisades
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Feb 28
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Jan 31

Jan 27

Jan 24

-$30

Jan 21

Congestion Settlement ($/MWh)

$20

Conclusions
Alternative #1 (MISO IMM Proposal):
•
•
•
•

Ensures efficient interface pricing that reflects expected congestion effects
of imports and exports under all conditions.
Eliminates balancing congestion/FTR underfunding.
No potential unintended consequences have yet been validated.
There is no inconsistency for the NMRTO to price the M2M constraint at
gen/load locations, but not at the interface.

Alternative #2 (PJM Proposal):
•
•
•

When the shadow costs don’t converge, the incentive to schedule is
distorted and can be in the wrong direction.
Can be extremely inaccurate for non M2M constraints since there is no
companion settlement from the NMRTO.
Requires inter-RTO settlements to account for the NMRTO payments and
collections, which can result revenue inadequacies and uplift.
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Conclusions
•
•

We have validated the conclusions regarding these alternatives with empirical
data on actual MISO and PJM M2M constraints.
PJM confirmed that this issue generated over $60 million in costs to its
customers in 2014 on MISO’s M2M constraints.
 PJM also showed that these cost fell sharply in June 2014.
 We believe that most of this reduction was due to the sharp decline in MISO’s
congestion due to low fuel prices and mild load.
 If the costs for PJM’s internal constraints associated with its prices on all of its
interfaces (not just MISO) were aggregated, they would likely be much larger
than the subset of costs reported by PJM.
 These costs ultimately result in balancing congestion and reduced FTR
funding, ultimately harming transmission customers.

•
•

These direct costs do not include the higher dispatch costs associated with
inefficient import and export scheduling caused by the interface pricing flaws.
We continue to recommend Alternative #1 as quickly as possible, either
unilaterally or jointly.
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