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1 INTRODUCTION
1.1 Goal Statement

Software and procedures are to be developed by ISO staff to automate the real-time detection and mitigation of the
exercise of market power.

1.2 Definitions, Acronyms, and Abbreviations

Term Description

Base-Set Initial set of bids being evaluated by RTC, RTD, or the Ex-Post Pricing
process. The Base-Set may include previously mitigated bids as well as
unmitigated bids.

RTC Real-time commitment

RTD Real-time dispatch

Mit-Set Set of bids after mitigation is finalized. Mit-Set may contain more mitigated
bids than Base-Set and fewer mitigated bids than Ref-Set..

Plan Market monitoring plan

Ref-Set Intermediate set of bids after mitigation is applied to all bids tripping the
conduct test (subject to super-zone telescoping).

1.3 Background

The real-time scheduling process consists of a real-time commitment (RTC) process that runs at 15-minute intervals
and a real-time dispatch (RTD) process that runs at 5-minute intervals. Bids from energy suppliers of incremental
energy cost and minimum generation level and cost may be updated hourly. This document presents, for discussion
purposes only, alternative methods of implementing an automated mitigation procedure. Before an automation
option can be selected it must be verified that the automation can be accomplished within the timing constraints of
the real time scheduling process. The following options are described:

e  Conduct with full impact test every 15 minutes as part of each the RTC run. Mitigated bids would be
applied immediately.

e  Conduct with abbreviated impact test every 15 minutes as part of each RTC run. Mitigated bids would be
applied immediately.

e  Conduct with impact test every 5 minutes as part of the ex-post pricing process that follows each RTD run.

e  Conduct with full impact test every 15 minutes as a separate parallel process that follows each RTC run.
Mitigated bids would be applied to an RTC one or two cycles in the future.

1.4 Business Need

The Market Monitoring and Performance unit has the responsibility to quickly and accurately detect and mitigate the
exercise of market power. Automation of tests and screens, consistent with the plan, is the most viable means of
accomplishing this responsibility.

1.5 System Impact

The following systems would be impacted:
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e Real-time dispatching process
e Real-time commitment process

e  Market information system

2 DESCRIPTION

2.1 Impact Testin RTC

Placing the full impact test in each RTC cycle mimics operation of the day-ahead AMP procedure. The process,
illustrated in Figure 1 and Figure 2, involves running three unit commitment evaluations each RTC cycle.

RTC,, RTC,, RTC, RTC,,
----p  RTAMP#1,, —— RTAMP#1,, —— RTAMP#l,, —— RTAMP#l, r---P
RTAMP#2, RTAMP#2,, RTAMP#2, RTAMP#2,,

Figure 1. Impact Test in RTC

The automated mitigation would be consistent with the Plan. Automated mitigation would:
e Determine the optimal unit commitment with an initial (Base-Set) of bids; and calculate resulting prices

e Determine the optimal unit commitment with portions of bids tripping the conduct test replaced by
reference, consistent with super-zone telescoping, (Ref-Set); and calculate resulting prices.

e Test impact by comparing the two sets of prices

e Determine the final set of mitigated bids (Mit-Set). Those tripping both conduct and impact tests will be
mitigated; others will be unmitigated

e  Determine the optimal unit commitment using the final set of mitigated bids

Each unit commitment evaluation is a time consuming process and there may not (most probably will not) be
enough time in each RTC cycle for the two unit commitment evaluations needed to support the impact test.
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Base-Set
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Figure 2. Detail of Impact Test in RTC

2.2 Partial Impact Test in RTC

The partial impact test in each RTC cycle mimics operation of the initial day-ahead AMP procedure with an
additional dispatch to avoid the limited ability to accommodate spatial and temporal impacts inherent in this design.
The partial impact test might result in a sub-optimal commitment however. That is, there is no assurance that the
commitment is consistent with the final set of mitigated prices. The process, illustrated in Figure 3 and Figure 4,
involves running two unit commitment evaluations each RTC cycle followed by a dispatch.

RTC,, RTC,, RTC, RTC,,

—---> S
RTAMP, RTAMP,, RTAMP, RTAMP,,

Figure 3. Partial Impact Test in RTC

The automated mitigation would be fully consistent with the Plan except that the unit commitment might not be
optimal. Automated mitigation would:

e Determine the optimal unit commitment with an initial (Base-Set) of bids; and calculate resulting prices
e Determine the optimal unit commitment with portions of bids tripping the conduct test replaced by

reference, consistent with super-zone telescoping, (Ref-Set); and calculate resulting prices.
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e Test impact by comparing the two sets of prices produced above

e Determine the final set of mitigated bids (Mit-Set). Those tripping both conduct and impact tests will be
mitigated; others will be unmitigated

e Re-dispatch the system with the final set of mitigated bids.

Each unit commitment evaluation is a time consuming process and there may not (most probably will not) be
enough time in each RTC cycle for the additional unit commitment evaluation needed to support the impact test.

Base-Set
RTC Prices
Base-Set P Commitment | and
Schedules
Ref-Set
RTAMP Prices
Ref-Set P> Commitment | and
Schedules
et

Impact Test
Mit-Set
. RTAMP Prices
Mit-Set L Dispatch and
Schedules

Figure 4. Detail of Partial Impact Test in RTC

2.3 Impact Test in Ex-Post Pricing

An impact test can be implemented in the ex-post pricing process as shown in Figure 5. Such a test would apply
only to units that have already been committed and could not detect the use of economic withholding to avoid
commitment. The impact test would be conducted each RTD cycle (every 5 minutes) by computing prices in two
ways:

e Calculate prices with original bids

e Calculate prices with mitigated bids for units failing the conduct test
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The impact test would then compare the two sets of prices and, if significantly different (using thresholds from the
plan), would apply mitigation. As with the other mitigation options, the impact test is dependent on both location
and congestion patterns.

Base-Set P RTD t Schedule
Ex-Post Ex-Post
Pricing #1 Pricing #2 | Ref-Set
Base-Set Ref-Set Impact Test
Prices Prices P
Ex-Post .
P prcing#3 | Mit-Set
Mit-Set
Prices

Figure 5. Impact Test in RTD

Mitigated bids would immediately feed back into RTD as well as into future ex-post price calculations. Mitigated
bids would feed back into RTC as soon as possible. Units that are not mitigated and that follow dispatch instructions
will continue to be eligible to set prices. If the price was set in RTD by a unit that should have been mitigated the
resulting ex-post price may or may not be set by the same unit depending on what other units are mitigated and what
other units were eligible to set the price. Mitigation applies to the end of the hour spanned by the minimum run time
or the current hour if the unit is out of its minimum run time.
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2.4 Parallel Impact Test

The execution time of three unit commitments is likely longer than the RTC interval (15 minutes) so the impact test
most likely cannot be run as a part of each RTC interval. The impact test can however be executed as a separate
process parallel to RTC as shown in Figure 6. The advantage is that a full RTC cycle (15 minutes) can be used to
evaluate impact; hence timing concerns are minimized. When done in parallel, the possibility of mitigation would be
tested for the next RTC cycle (15 minutes) in the future. RTC,5 and RTAMP,;5 would perform unit commitment
evaluations simultaneously. RTAMP15 would then evaluate impact and, if mitigation were necessary, provide
mitigated bids for RTC;. Mitigation of bids for RTC,s would have been decided by RTAMPy,.

- —» — e »

----» RTC,, RIC.. > RIC, —> RTC,,

RTAMP,, RTAMP,, RTAMP,, RTAMP,, r--#

Figure 6. Parallel Impact Test

As noted above, the full impact test requires three unit commitment executions. When the test is conducted in
parallel, only one, instead of two, additional unit commitments are required in each RTC cycle. As shown in Figure
7, for the time period 15 to 30, Base-Set and Mit-Set are identical. RTC,s provides the base case unit commitment.
Simultaneously RTAMP; 5 calculates the reference unit commitment, conducts the impact test, and determines the
actual set of resources whose bids are to be mitigated (Mit-Set). Finally, RTCs, ensures that the commitment is
consistent with the set of mitigated bids. Subsequently Mit-Set is used as the Base-Set and RTC;, would provide the
base case for RTAMP;, and so on.
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Figure 7. Parallel Impact Test 15 to 45 Minutes

The parallel impact test requires an additional processor with which to perform the test. However, it makes use of
the full impact test possible as part of the commitment process.
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