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I FIXED BLOCK PRICING

The New York ISO implemented fixed block pricing on November 19,
1999, and the basic concept remains in place today.

Changes were made in the software in July 2000 to correct the initial
Implementation of ramp constraints;

Changes made in response to guidance from FERC in Docket ELOO-
70;

Minor changes made with new real-time dispatch software in February,
2005;

Changes made to accommodate changes in the modeling of dragging,
March 2009.

3 CONSULTING



FIXED BLOCK PRICING
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I FIXED BLOCK PRICING

The New York ISQO’s fixed block or hybrid pricing design was motivated by
a desire to send an efficient price signal when non-dispatchable gas
turbines are committed to meet load.

* Prices set by a steam unit that is dispatched up and down to balance
load between gas turbine commitments would not send an efficient
price signal for the scheduling of interchange.

« Fixed block units that are only on-line because of their minimum run
time do not set price, as their offers would not send an efficient signal
for scheduling interchange.
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COG PRICING IN THE MRTU DESIGN

The California ISO MRTU design provides gas turbines and other quick
start resources where minimum load is nearly equal to maximum
operating level (constrained output generation) to be treated as flexible for
the purpose of setting real-time prices when their output was needed to
meet load.:

« The resources would not set prices, however, if they were only on-line
as a result of a minimum run-time or minimum down-time constraint.

« This COG pricing design was accepted by FERC in its June 17, 2004
order, § 121.

« The LECG February 23, 2005 report endorsed this design, but pointed
out that the modeling of upper limits of non-COG units in the dispatch
In which COG units were treated as flexible needed to be carefully
specified.>

1) California 1ISO, Comprehensive Market Design Proposal, July 21, 2003 items 61, 106 and 116; an d Cal ifornia ISO May 11, 2004 technical
conference comments, Att A 111.3d,e

2) See Scott Harvey, William Hogan and Susan Pope, “Comments on the California ISO MRTU LMP Market Design,” February ZﬁS “Io. 60-6 1"
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I COG PRICING IN THE MRTU DESIGN

| understand that the California ISO ultimately implemented of COG
pricing for resources that meet the following criteria and elect COG pricing
treatment:

« (Pmax — Pmin) is not greater than the higher of three (3) MW or five
percent (5%) of their actual Pmax.

* One could review the implementation of COG pricing and assess
whether there is anything in the implementation that is causing the design
to not operate as intended.

« But, it iIs my understanding that very few resources either meet the
criteria or have elected COG treatment and are registered as COG in the
Master-File.

If most gas turbines in the California ISO today are in fact dispatchable
over a reasonable range, what problem would any improvements fixed
block pricing address?
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COG PRICING IN THE MRTU DESIGN
The duck — March 8
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I COG PRICING IN THE MRTU DESIGN

What signal would be sent by higher prices during HB 10-14 (the duck’s
belly)?

« Higher prices due to a change in the pricing rule would mean lower
exports, and even lower net load during the these hours;

« This would require that generation internal to the California ISO be
dispatched down even further, so the real dispatch price would fall.
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COG PRICING IN THE MRTU DESIGN

Negative prices in midday — March 8
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I COG PRICING IN THE MRTU DESIGN

The offers of units such as gas turbines that are dispatched to their
maximum (during the duck neck period of the day) should place a floor on
the clearing price, with the clearing price potentially set by a higher cost
resource.

* Is something in the pricing algorithm believed to be inefficiently
depressing prices during the duck neck period or are the duck neck
period prices consistent with the dispatch?

« Are non-convexities in incremental heat rate curves causing gas fired
generators to self-schedule during the duck belly, to avoid being
dispatched up and down?

« Or are the issues not with pricing in RTD, but with the unit
commitment?
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I PRICES AND UNIT COMMITMENT

Are day-ahead and/or real-time prices artificially low due to uneconomic
unit commitments by the California ISO?

 IFM
« RUC
* Real-time (STUC and RTPD)
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PRICES AND UNIT COMMITMENT

Bid Cost Recovery by Market Type (IFM, RT, RUC)
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I DAY-AHEAD MARKET

There will inevitably be some uneconomic unit commitment in the day-
ahead market as a result of lumpy units and reserve constraints, including
any MOC type constraints enforced in the IFM.

* One expects IFM uplift costs due to the scheduling of reserves to be
highest during low load, high hydro months when fewer units need to
be on-line to meet load and reserve requirements are more likely to
cause uneconomic commitments.

« This sort of appears to be the case for the California 1SO.

« The Department of Market Monitoring has estimated that a little less
than a third of the uplift in IFM is due to modeling of MOC constraints.

« The uplift would be even higher if the MOC constraints were not
modeled in the IFM and were only enforced in real-time.

« What is the cause of high uplift costs in the IFM in summer months?
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RUC COMMITMENT

Determinants of RUC Procurement
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I RUC COMMITMENT

Units committed in RUC can inefficiently depress real-time prices relative

to prices in the IFM and give rise to uplift costs if their operation is not
needed to meet load in real-time.

« This may be the case, on average, for generation committed in RUC to
compensate for the uncertain output of intermittent resources (or for
virtual supply reflecting the expected output of such resources)
because the additional capacity will often not be needed.

« Are virtual supply offers causing RUC to commit additional long-start
capacity in RUC or can the variations in intermittent output be covered
by RUC procurement on quick start units and the long-start capacity is
being committed in RUC for other reasons, e.g. “operator
adjustments”?
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I RUC COMMITMENT

In assessing the impact of RUC on real-time prices, it is critical to
recognize that only RUC commitments, not RUC procurement, impact
real-time prices.

* Itis my understanding that only the procurement of RUC capacity on
long-start units committed in RUC result in the commitment of capacity
based on the RUC procurement.

« The commitment decisions for short-start capacity procured in RUC are
not made in RUC but in STUC or RTPD.

« Moreover, my understanding is that the Department of Market
Monitoring estimates that of the $23 million of uplift on off-line units with
capacity procured in the RUC pass, only around $8 million was for
long-start units actually committed by RUC.
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I RUC COMMITMENT

Although commitment of long-start units in RUC accounts for a smaller
proportion of uplift than suggested by the figures for uplift on units with
capacity procured in RUC, it is still desirable to assess whether the RUC
commitment process is operating as intended. Some questions are:

« What is the reason for higher levels of commitments of long start
units in RUC at the end of the day?

* Why is long-start capacity being committed in RUC when short-start
capacity appears to be available?
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RUC COMMITMENT

Average hourly difference in supply between the real-time and day-ahead
markets in 2013.
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I RUC COMMITMENT

Real-time price taking output identified as “RUC Capacity RT Must-Take”
averaged 90 megawatts an hour in 2013, with an average ranging from
121 to 210 megawatts an hour over hours ending 19-24.

« Based on my discussions with the California ISO, these commitments
have little to do with RUC procurement.

* The classification of capacity as “RUC Capacity RT Must-Take” in the
Market and Planning Performance Forum reports is based on whether
the unit was procured as RUC capacity. It does not mean the unit was
committed as a result of RUC procurement.

« My understanding that some of this capacity was self-scheduled by
market participants and the rest committed by STUC or RTPD, either to
meet load or to satisfy the flexi-ramp constraint.

Perhaps we should be analyzing STUC and RTPD commitments, not RUC
procurement?
ﬁ CONSLTIL-TIN(!W



I REAL-TIME COMMITMENT

Are the STUC and RTPD unit commitment decisions efficient or are they
contributing to the duck belly?

* |s the California ISO committing the wrong units in RTPD during the
morning ramp, committing units able to meet the morning ramp but
units with too little downward ramp for the duck belly hours.

 |s the unit commitment for the duck belly period in RTPD not optimal
because the RTPD runs that commit generation for the morning ramp
do not look out far enough into the duck’s belly to take into account
the need for downward ramp?

Alternatively, is the problem that the RTPD runs in the duck belly period
that schedule net interchange have a upward flexible ramp constraint but
no downward flexible ramp constraint, with the result that RTPD fails to
schedule exports that would provide more downward ramp at low cost.

CONSULTING
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I REAL-TIME COMMITMENT

Questions to help us understand what is happening in real-time:

 How much of the capacity on line in real-time that was not scheduled in
the IFM, was:

- Committed as a result of a market participant self-schedule?
« Committed in STUC to meet load at least cost?

« Committed in RTPD, either to meet load at least cost or to meet the
flexi-ramp constraint?

« Of the capacity committed by STUC and RTPD,

« What proportion of the capacity operated profitably over its
commitment period?

« What was the aggregate profitability of the capacity over its
commitment period?
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I REAL-TIME COMMITMENT

More guestions:

 How much of the capacity included in the historical exceptional
dispatch commitments would be accounted for in the market with
Implementation of the contingency modeling enhancements?

- What factors account for the rest of the exceptional dispatch
commitments?

ﬁ T Iw
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I REAL-TIME COMMITMENT

« Why are STUC and/or RTPD committing/not-decommitting an average
of at least 60- 80 megawatts per hour of minimum load block capacity
during the duck belly period?

- ltis “at least” because “RUC capacity RT Must-Take” does not
Include all capacity committed by in these hours, only the part that
was also procured as RUC capacity.

* |s this capacity kept on line due to minimum down time or start
limitations?

* |s this capacity self-scheduled by the unit operator to stay on line?

« Why is exceptional dispatch capacity on average growing during the
duck belly period?
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I POSSIBLE CHANGES

What if any changes in STUC or RTPD might be desirable depends on the
answers to the questions posed in the preceding discussion. Some
possibilities are:

- Make real-time unit commitment decisions using a tool that looks
out further in time so it considers the duck belly period when
committing units for the morning ramp.

* Include a downward flexible ramp constraint in RTPD that would
schedule more exports during the duck belly period.

« Correct any logic flaws or data inconsistencies with RTD that are
causing STUC or RTPD to commit capacity that is not needed
during the duck belly period.

Or perhaps the commitments are driven by the flexiramp constraint
and meaningful improvement will only come after implementation of
the flexiramp product and adjustments in the amount of procurement.
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I POSSIBLE CHANGES

Changes in IFM and RUC:

« Account for constraints causing exceptional dispatch commitments
In the IFM.

« Correct any logic flaws that are causing RUC to commit long-start
capacity when enough short start capacity is available to meet the
need.

- Remove inappropriate uplift allocations that are reducing virtual
supply offers during the duck belly period.
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UPLIFT IMPACTS

Should we care about the relative level of uplift payments and energy
market revenues in the California ISO market?

« While assuring resources that they will recover the cost of following
ISO dispatch and unit commitment instructions improves reliability,
uplift adversely impacts other incentives.

Resources receiving uplift payments in many hours over the year:

« Have reduced incentives to make investments to reduce their
Incremental operating costs, as the cost reductions will result in lower
uplift revenues;

« Have reduced incentives to make investments to improve their
performance (such as raising their ramp rate) as increases in energy
revenues will be offset by lower uplift revenues;

« Have reduced incentives to bid their actual costs, as higher offer prices
will raise uplift revenues if the unit remains economic.
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