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ACTION: Final rule.

SUMMARY: The Federal Energy
Regulatory Commission (Commission) is
revising its regulations to address
certain practices that fail to compensate
resources at prices that reflect the value
of the service resources provide to the
system, thereby distorting price signals,
and in certain instances, creating a
disincentive for resources to respond to

dispatch signals. We require that each
regional transmission organization and
independent system operator align
settlement and dispatch intervals by:
Settling energy transactions in its real-
time markets at the same time interval
it dispatches energy; settling operating
reserves transactions in its real-time
markets at the same time interval it
prices operating reserves; and settling
intertie transactions in the same time
interval it schedules intertie
transactions. We also require that each
regional transmission organization and
independent system operator trigger
shortage pricing for any interval in
which a shortage of energy or operating
reserves is indicated during the pricing
of resources for that interval. Adopting
these reforms will align prices with
resource dispatch instructions and
operating needs, providing appropriate
incentives for resource performance.
DATES: This rule will become effective
September 13, 2016.
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I. Introduction

1. In this Final Rule, we address
certain practices that fail to compensate
resources at prices that reflect the value
of the service resources provide to the
system, thereby distorting price signals,
and in certain instances, creating a
disincentive for resources to respond to
dispatch signals. We require, pursuant
to section 206 of the Federal Power Act
(FPA),! that each regional transmission
organization (RTO) and independent
system operator (ISO) align settlement
and dispatch 2 intervals by: (1) Settling
energy transactions in its real-time
markets at the same time interval it
dispatches energy;

(2) settling operating reserves
transactions in its real-time markets at
the same time interval it prices
operating reserves; 3 and (3) settling

116 U.S.C. 824e (2012).

2 As mentioned in the Notice of Proposed
Rulemaking, the Commission sometimes uses the
term “dispatch’ as shorthand when describing how
RTOs/ISOs acquire and price energy and operating
reserves. With respect to operating reserves, the
Commission uses dispatch to describe the intervals
at which they are acquired and priced. See
Settlement Intervals and Shortage Pricing in
Markets Operated by Regional Transmission
Organizations and Independent System Operators,
80 FR 58,393 (Sept. 29, 2015), FERC Stats. & Regs.
{32,710, at P 1 (2015) (NOPR).

3 Operating reserves refer to certain ancillary
services procured in the wholesale market, although
they are often defined differently in each RTO/ISO.
Operating reserves typically include: (a) Regulating
Reserve, used to account for very short-term
deviations between supply and demand (e.g., 4 to
6 seconds); (b) Spinning, or Synchronous Reserve,
which is capacity held in reserve and synchronized
to the grid and able to respond within a relatively
short amount of time (e.g., within 10 minutes), to
be used in case of a contingency, such as the loss
of a generator; and (c) Non-Spinning Reserve,
capacity that is not synchronized to the grid and
which can take longer to respond (e.g., within 10—
30 minutes) in case of a contingency. Federal
Energy Regulatory Commission, Price Formation in
Organized Wholesale Electricity Markets: Staff
Analysis of Shortage Pricing, Docket No. AD14—14—
000, at 3 n.7 (Oct. 2014), http://www.ferc.gov/legal/
staff-reports/2014/AD14-14-pricing-rto-iso-
markets.pdf (Shortage Pricing Paper).

intertie transactions 4 in the same time
interval it schedules intertie
transactions (settlement interval
requirements). We also require,
pursuant to section 206 of the FPA, that
each RTO/ISO establish a mechanism to
trigger shortage pricing for any interval
in which a shortage of energy or
operating reserves is indicated during
the pricing of resources for that interval
(shortage pricing requirement).

2. Some current RTO/ISO settlement
practices fail to reflect the value of
providing a given service, thereby
distorting price signals and failing to
provide appropriate signals for
resources to respond to the actual
operating needs of the market. One such
practice occurs when RTOs/ISOs
dispatch resources every five minutes
but perform settlements based on an
hourly integrated price, or when RTOs/
ISOs schedule intertie transactions
every fifteen minutes, but perform
settlements on an hourly integrated
price. This misalignment between
dispatch and settlement intervals
distorts the price signals sent to
resources and fails to reflect the actual
value of resources responding to
operating needs because compensation
will be based on average output and
average prices across an hour, rather
than output and prices during the
periods of greatest need within a
particular hour.

3. We also find that a second problem
occurs if there is a mismatch between
the time when a system experiences a
shortage of energy and operating
reserves and the time when prices
reflect the shortage condition. This can
be particularly problematic when, for
example, an RTO’s/ISO’s market rules
require a shortage to last a minimum
time period before triggering shortage

4Intertie transactions are transactions across
RTO/ISO borders, including imports, exports and
wheel-through transactions.
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pricing. In this instance, short-term
prices fail to reflect system conditions
and potential reliability costs, as well as
the value of both internal and external
market resources responding to a
dispatch signal. In addition, inaccurate
price signals are provided to market
participants if shortage pricing is still in
effect after the shortage has been
resolved.

4. To address these problems
associated with differing dispatch
intervals and settlement intervals, as
well as with shortage pricing triggers,
we are setting forth the settlement
interval requirements and the shortage
pricing requirement in this Final Rule.?
These settlement interval and shortage
pricing requirements will help ensure
that resources have price signals that
provide incentives to conform their
output to dispatch instructions, and that
prices reflect operating needs at each
dispatch interval.

5. As set forth in the NOPR, we
reiterate the goals of price formation are
to: (1) Maximize market surplus for
consumer and suppliers; (2) provide
correct incentives for market
participants to follow commitment and
dispatch instructions, make efficient
investments in facilities and equipment,
and maintain reliability; (3) provide
transparency so that market participants
understand how prices reflect the actual
marginal cost of serving load and the
operational constraints of reliably
operating the system; and, (4) ensure
that all suppliers have an opportunity to
recover their costs.®

6. As noted in the NOPR, the reforms
adopted in this Final Rule advance at
least two of the Commission’s goals

5We are not at this time proposing to change the
price paid by any RTO/ISO when shortage pricing
is triggered.

6 See Notice Inviting Post-Technical Workshop
Comments, Docket No. AD14-14-000, at 1 (Jan. 16,
2015); Notice, Docket No. AD14—-14-000 (June 19,
2014).
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with respect to price formation. First,
the proposed reforms will help provide
correct incentives for market
participants to follow commitment and
dispatch instructions,” to make efficient
investments in facilities and equipment,
and to maintain reliability. Specifically,
requiring RTOs/ISOs to align the
settlement and dispatch intervals will
more accurately reward resources that
are providing energy and ancillary
services in periods of the greatest need
and will discourage provision of energy
and ancillary services immediately
following periods of system stress.
Doing so will enhance the incentive to
follow an RTO’s/ISO’s dispatch signal
and thus help maintain system
reliability. This reform will also reward
resources that can flexibly respond to
system needs, thus creating an incentive
for resources to make efficient
investments in facilities and equipment.
Similarly, implementing shortage
pricing for any dispatch interval during
which a shortage of energy or operating
reserves occurs will provide an
incentive for resources to ensure that
they are available to respond to high
prices, which should help alleviate
shortages and avoid shortage pricing
during subsequent dispatch intervals.
This reform would also ensure that
resources operating during a shortage
are compensated for the value of the
service that they provide, regardless of
whether the shortage is short-lived.

7. Second, the proposed reforms will
also help provide transparency and
certainty so that market participants
understand how compensation and
prices reflect the actual marginal cost of
serving load and the operational
constraints of reliably operating the
system. Requiring settlement intervals
to match dispatch intervals will make
resource compensation more
transparent by, among other things,
increasing the proportion of resource
payment provided through payments of
energy and operating reserves rather
than uplift. Further, requiring RTOs/
ISOs to trigger shortage pricing for an
interval in which a shortage of energy or
operating reserves is indicated during
the pricing of resources for that interval
will ensure that prices transparently
reflect the operational constraints of

7 The Commission notes that the reforms
proposed herein would further augment existing
mechanisms in each RTO/ISO market that provide
incentives to follow dispatch instructions, such as
penalties for excessive or deficient energy and the
allocation of commitment and dispatch costs to
deviations from energy dispatch targets. See, e.g.,
MISO, FERC Electric Tariff, 40.3.3(a) (36.0.0)
(allocating Revenue Sufficiency Guarantee costs to,
inter alia, resources providing excessive or deficient
energy), 40.3.4 (33.0.0) (charges for excessive or
deficient energy deployment).

reliably operating the system. This
increased transparency, in turn, better
informs decisions to build or maintain
resources and enhances consumers’
ability to hedge. The benefits
summarized above and discussed in
detail below would ultimately help to
ensure just and reasonable rates.

8. As discussed below, we require
each RTO/ISO to submit a compliance
filing with the tariff changes needed to
implement this Final Rule within 120
days of the Final Rule’s effective date.
We will allow a further 12 months from
the compliance filing date for the tariff
changes implementing reforms to
settlement intervals to be effective, and
120 days from that same compliance
filing date for the tariff changes
implementing shortage pricing reforms
to be effective.?

II. Background

9. The Commission has addressed
price formation in organized markets on
prior occasions. For example, in Order
No. 719, the Commission addressed
shortage pricing ® and required RTOs/
ISOs to develop and implement shortage
pricing rules that would apply during
operating reserve shortages to ‘“ensure
that the market price for energy reflects
the value of energy during an operating
reserve shortage.” 1© The Commission
required such rules out of concern that
inappropriate price signals during an
operating reserve shortage would
provide an insufficient incentive for
market participants to take appropriate
actions.

10. In June 2014, the Commission
initiated a proceeding, in Docket No.
AD14-14-000, to evaluate issues
regarding price formation in the energy
and ancillary services markets operated
by RTOs/ISOs (price formation
proceeding). In the notice initiating that
proceeding, the Commission stated that
there may be opportunities for the
RTOs/ISOs to improve the energy and
ancillary services price formation
process. As set forth in the notice,
locational marginal prices (LMP) and
market-clearing prices used in energy
and ancillary services markets ideally

8 The Commission has followed a similar
approach with the timelines for compliance and
implementation in the past. See, e.g., Frequency
Regulation Compensation in the Organized
Wholesale Power Markets, Order No. 755, FERC
Stats. & Regs. { 31,324, at P 201 (2011), reh’g
denied, Order No. 755—A, 138 FERC { 61,123
(2012).

9 Wholesale Competition in Regions with
Organized Electric Markets, Order No. 719, FERC
Stats. & Regs. 31,281, at PP 192-194 (2008), order
on reh’g, Order No. 719-A, FERC Stats. & Regs.
131,292, order on reh’g, Order No. 719-B, 129
FERC {61,252 (2009).

10Order No. 719, FERC Stats. & Regs. { 31,281 at
P 194.

“would reflect the true marginal cost of
production, taking into account all
physical system constraints, and these
prices would fully compensate all
resources for the variable cost of
providing service.” 11 Pursuant to the
notice, staff conducted outreach and
convened technical workshops on the
following four general issues: (1) Use of
uplift payments; (2) offer price
mitigation and offer price caps; (3)
scarcity and shortage pricing; and (4)
operator actions that affect prices.12 The
Commission also released staff reports
on these topics. In one of those reports,
issued in October 2014, staff analyzed
shortage pricing issues.13

11. In its January 2015 Notice Inviting
Comments, the Commission requested
comments on questions that arose from
the price formation technical
workshops.14 In response, among other
price formation issues, commenters
addressed settlement intervals and
shortage pricing.

12. On September 17, 2015, the
Commission issued a NOPR proposing
to require that each RTO/ISO: (1) Settle
energy transactions in its real-time
markets at the same time interval it
dispatches and prices energy, and settle
operating reserves transactions in its
real-time markets at the same time
interval it prices operating reserves; and
(2) trigger shortage pricing for any
dispatch interval during which a
shortage of energy or operating reserves
occurs.1® The Commission sought
comments on these proposals, and
sought comment on: (1) Whether
settlement interval reforms are
appropriate for intertie transactions that
are scheduled on intervals different
from the intervals on which RTOs/ISOs
dispatch internal real-time energy; and
(2) whether it is appropriate to align the
settlement interval for intertie
transactions with external scheduling
intervals, e.g., fifteen minutes.16
Additionally, the Commission sought
comment on whether to require that
RTOs/ISOs settle real-time operating
reserves transactions at the same
interval as real-time energy dispatch
and settlement intervals or whether a
settlement interval that differs from an
RTO’s/ISO’s real-time energy dispatch
interval would be appropriate for some
operating reserves transactions.”

11 Notice, Docket No. AD14-14-000, at 2 (June 19,
2014).

12]d, at 1, 3—4.

13 See Shortage Pricing Paper.

14 Notice Inviting Post-Technical Workshop
Comments, Docket No. AD14-14-000 (Jan. 16,
2015).

15NOPR, FERC Stats. & Regs. q 32,710 at P 14.

16 NOPR, FERC Stats. & Regs. 32,710 at P 39.

17NOPR, FERC Stats. & Regs. q 32,710 at P 40.
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Finally, the Commission sought
comment on the implementation
schedule and the costs of
implementation.18 A list of commenters
and the abbreviated names used for
them in this Final Rule appears in the
Appendix.

III. Discussion
A. Settlement Interval Reform

1. Need for Reform

13. In the NOPR,° the Commission
preliminarily found that the current
RTO/ISO settlement practice of using
hourly integrated prices for real-time
settlement and five-minute dispatch
instructions may fail to reflect the value
of providing a given service, and may
contribute to lack of a response to the
actual operating needs of those markets.
In addition, the Commission stated that
the use of hourly integrated prices for
real-time settlement may discourage
resources from following five-minute
dispatch instructions, and may increase
the need for uplift payments. Therefore,
the Commission preliminarily found
that the use of hourly integrated prices
for real-time settlement may result in
rates that are unjust and unreasonable.

14. Commenters generally agree with
the Commission’s preliminary finding
regarding the settlement interval
proposal. For example, EPSA states that
“[w]hen real-time settlements for
generation or dispatchable demand are
calculated based on hourly prices that
are the simple average of sub-hourly
prices resulting from the actual
dispatch, there is a distortion to the real-
time price signal impacting both
reliability and efficiency.” 20 Similarly,
Potomac Economics states that the
inconsistency between five-minute
dispatch instructions and hourly-
average price settlement intervals
“creates incentives for generators to not
follow the dispatch signal or to simply
be inflexible by (a) restricting dispatch
range (the difference between a
generator’s minimum dispatch level and
maximum dispatch level) or (b) offering
a slower dispatch ramp rate.” 21
Potomac Economics notes that while
MISO makes uplift payments to
generators to alleviate these incentive
issues, such payments are ‘“‘an inferior
substitute for a true alignment where
each generator, importer or exporter
would settle based on the actual value
of energy corresponding with its
production or transactions in each five-

18NOPR, FERC Stats. & Regs. q 32,710 at PP 56,
60.

19NOPR, FERC Stats. & Regs. q 32,710 at PP 26—
33.

20 EPSA Comments, Pope Aff. at 2-3.

21 Potomac Economics Comments at 4.

minute interval.” 22 ELCON asserts that
hourly prices do not “reflect system
needs and costs, and may result in over
or under recovery of costs depending on
how the shortage plays out during the
hour. When SPP moved to sub-hourly
settlements, overall system costs were
lower.” 23

15. In some instances, commenters
assert that the Commission should not
affirm its preliminary finding on the
settlement interval proposal. APPA and
NRECA assert that Commission
approval of any five-minute settlement
implementation process should require
vetting and approval by the RTOs’/ISOs’
stakeholders.2# Direct Energy asserts
that the Commission should solicit
further information from the RTOs/ISOs
before determining whether or not to
direct settlement interval reforms.25

16. Based on analysis of the record,
we adopt our preliminary findings, and,
as described in detail below, conclude
that certain RTO/ISO settlement
practices are not just and reasonable and
are unduly discriminatory and
preferential. Accordingly, we direct
each RTO/ISO to align its settlement
and dispatch intervals by settling energy
transactions in its real-time markets at
the same time interval it dispatches
energy, settling operating reserves
transactions in its real-time markets at
the same time interval it prices
operating reserves, and settling intertie
transactions in the same time interval it
schedules intertie transactions, as
discussed further herein.

2. Settlement Interval Reform for Energy
Transactions and Operating Reserves

a. Proposal
i. Energy Transactions

17. In the NOPR, the Commission
proposed to require that each RTO/ISO
settle energy transactions in its real-time
markets at the same time interval it
dispatches energy. The Commission
preliminarily found the use of hourly
integrated prices for real-time settlement
may have the unintended effect of
distorting price signals, and, in certain
instances, contributing to market
participants’ failing to respond
appropriately to operating needs.26
Specifically, the Commission stated that
hourly integrated prices for real-time
settlement may: (1) Not accurately
reflect the value a resource provides to
the system; (2) discourage resources
from following dispatch instructions;

22 Potomac Economics Comments at 4-5.

23 ELCON Comments at 2.

24 APPA and NRECA Comments at 4.

25 Direct Energy Comments at 6.

26 NOPR, FERC Stats. & Regs. 132,710 at PP 26—
33.

and (3) cause increased uplift payments.
Therefore, the Commission
preliminarily found that the use of
hourly integrated prices for real-time
settlement may result in rates that are
unjust and unreasonable.

18. To remedy any potentially unjust
and unreasonable rates caused by the
use of hourly integrated prices for real-
time settlement, the Commission
proposed in the NOPR to require that
each RTO/ISO settle energy transactions
in its real-time markets at the same time
interval it dispatches energy.27

19. The Commission explained that in
the short-term, the settlement interval
proposal should improve incentives for
resources to respond quickly to dispatch
instructions, which should in turn lead
to operators taking fewer out-of-market
actions to ensure that supply meets
demand. The Commission noted that by
improving resources’ response to
dispatch instructions, the settlement
interval proposal would result in a more
efficient use of generation resources to
the benefit of all consumers. In the long-
term, the Commaission maintained that
these reforms should provide more
accurate price signals, which should
provide, together with other market
price signals, the appropriate incentives
to build or maintain resources that can
respond to energy or operating reserve
deficiencies.28

20. In addition, the Commission
noted, where settlement and dispatch
intervals are aligned, resources
dispatched economically during high-
priced periods would receive those
higher prices rather than an hourly
average of the dispatch interval LMPs,
thereby reducing the need to make
uplift payments.

ii. Operating Reserves

21. The Commission proposed
requiring that each RTO/ISO “settle
operating reserves transactions in its
real-time markets at the same time
interval it prices operating reserves.”’ 29
Although the Commission noted that
dispatch and pricing of energy and
operating reserves are closely linked
through co-optimization in the real-time
market, it also noted that certain RTOs/
ISOs acquire operating reserves on a
different time interval than they
dispatch energy.3° The Commission
sought comment on whether the
Commission should require RTOs/ISOs
to settle all real-time operating reserves
transactions at the same time interval as
real-time energy dispatch and

27 NOPR, FERC Stats. & Regs. 32,710 at P 34.
28 NOPR, FERC Stats. & Regs. 132,710 at P 35.
29NOPR, FERC Stats. & Regs. 32,710 at P 34.
30NOPR, FERC Stats. & Regs. 32,710 at P 40.
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settlement intervals, or whether a
settlement interval that differs from an
RTO’s/ISO’s real-time energy dispatch
interval would be appropriate for some
operating reserves transactions.3?

b. Current Practices in the RTOs/ISOs
i. Energy Transactions

22. The following table describes how
each RTO/ISO currently dispatches and
settles real-time energy transactions:

TABLE 1—RTO/ISO DISPATCH AND
SETTLEMENT INTERVALS FOR ENERGY

fetne, | Peabime

(minutes) settlement
CAISO 5 | 5 minute.
ISO-NE 5 | hourly average.
MISO 5 | hourly average.
NYISO 5 | 5 minute.
PJM 5 | hourly average.
SPP 5 | 5 minute.

ii. Operating Reserves

23. The RTOs/ISOs vary in how they
settle and treat operating reserves. For
example, CAISO represents that it
settles its operating reserve transactions
on fifteen-minute intervals and
dispatches energy on five-minute
intervals.3¢ MISO states that it currently
calculates settlements for real-time
operating reserves transactions at the
same interval that they are dispatched,
i.e., five minutes, but that actual
settlements are on an hourly basis due
to the specific calculations MISO makes.

24. The PJM Market Monitor explains
that the synchronized and regulation
reserves markets in PJM clear hourly but
already incorporate five-minute LMP
data for calculating opportunity costs.
The PJM Market Monitor states that the
offer price in PJM’s synchronized
reserve market includes both the direct
short-run marginal cost of providing

31 NOPR, FERC Stats. & Regs. 132,710 at P 40.

32 See CAISO, eTariff, 34.5 (17.0.0); ISO-NE.,
Transmission, Markets and Services Tariff, Market
Rule 1, 111.2.3 (15.0.0); MISO, FERC Electric Tariff,
40.2 (34.0.0); NYISO Markets and Services Tariff,
4.4.2.1 (17.0.0); PJIM OATT, Attachment K,
Appendix, 2.3 (2.0.0); SPP, OATT, Sixth Revised
Volume No. 1, Attachment AE, 6.2.2 (1.0.0).

33 See CAISO, eTariff, 11.5 (2.0.0), Appendix A,
Settlement Interval (2.0.0); ISO-NE., Transmission,
Markets and Services Tariff, Market Rule 1,
111.2.2(b) (15.0.0); MISO, FERC Electric Tariff, 40.3
(32.0.0), 40.3.1 (32.0.0), 40.3.3 (36.0.0); NYISO,
NYISO Tariffs, NYISO Markets and Services Tariff,
4.4.2.1, 4.4.2.8 (17.0.0); PJM, Intra-PJM Tariffs,
OATT, Attachment K, Appendix, 2.5(e), (4.0.0),
3.2.1(e), (f) (28.0.0); SPP, OATT, Sixth Revised
Volume No. 1, Attachment AE, 8.6, 8.6.1 (2.1.0).
The above tariff citations refer to internal
transactions. CAISO settles its intertie interchange
transactions on fifteen-minute intervals. See CAISO,
eTariff, HASP Block Intertie Schedule (0.0.0).

34 CAISO Comments at 8.

synchronized reserves, which does not
vary every five minutes, and the
opportunity cost of providing
synchronized reserves, which does vary
with five-minute LMPs. The PJM Market
Monitor explains that PJM currently
updates the opportunity cost every five
minutes using five-minute LMP data for
the Tier 2 synchronized reserve market
and recalculates the market clearing
price every five minutes, with
settlement based on the average of the
five-minute clearing price.35

25. The PJM Market Monitor explains
that, in PJM’s regulation market, the
offer price includes both the direct
short-run marginal cost of providing
regulation, which does not vary every
five minutes, and the opportunity cost
of providing regulation, which varies
with five-minute LMPs. The PJM Market
Monitor adds that PJM currently
updates the opportunity cost every five
minutes using five-minute LMP data for
the regulation market and recalculates
the clearing price every five minutes,
with settlement based on the average of
five-minute clearing prices. The PJM
Market Monitor also notes that PJM
purchases other forms of operating
reserves on a cost basis, including Tier
1 synchronized reserves, non-
synchronized reserves, and day-ahead
scheduling reserves.36

26. NYISO explains that it uses five-
minute intervals to settle its real-time
markets for energy, regulation service,
and operating reserves.3” ISO-NE
currently has hourly integrated
settlement for its real-time energy
transactions and its real-time operating
reserves. However, ISO-NE states it
intends to implement five-minute
settlement of real-time operating
reserves in connection with
implementing five-minute settlement of
real-time energy transactions, which is a
current discussion among ISO-NE
stakeholders.38 SPP prices and settles
operating reserve products in its real-
time market on a dispatch interval, or
five minute, basis.39

c. Comments on the Proposed
Settlement Interval Reform

27. Twenty-seven of the thirty
commenters providing input on this
issue generally support the NOPR’s
proposed settlement interval reform.40

35 PJM Market Monitor Comments at 8.

36 PJM Market Monitor Comments at 8.

37 NYISO Comments at 2—-3.

38 [SO-NE Comments at 2—3.

39 SPP Market Protocols, Sections 4.5.4 and 4.5.9.

40 Ameren Comments at 1, 3—4; ANGA Comments
at 2—5; CAISO Comments at 2; CEA Comments at
3—6; Dominion Comments at 1-2; DTE Comments
at 3—4; EDP Renewables Comments at 2; EEI
Comments at 2; ESA Comments at 2—4; Entergy

As described below, many assert that
the proposed reform will align the price
signals with system conditions and
provide accurate incentives for
generation units to follow dispatch
instructions.#? Others point to
additional benefits.

i. Comments From the RTOs/ISOs

28. The ISO/RTO Council supports
the Commission’s goals of aligning
prices with resource dispatch
instructions and operating needs and
specifically supports the settlement
interval proposal for energy
transactions. The ISO/RTO Council
states that the proposed settlement
interval reform will make resource
compensation more transparent by
increasing the proportion of payments
to resources through the price paid for
energy as opposed to uplift.42

29. In separate comments, NYISO,
ISO-NE., MISO, and PJM support the
settlement interval proposal for both
energy and operating reserve
transactions. Likewise, in separate
comments, CAISO supports the
settlement interval proposal for energy
transactions, but does not support
requiring RTOs/ISOs to settle all real-
time operating reserves transactions at
the same interval as real-time energy
dispatch and settlement intervals.

30. CAISO states that the settlement
interval proposal would improve market
efficiency, and that accurate price
signals provide market participants with
incentives to develop needed
capabilities and to offer those
capabilities into the market.43 CAISO
states that where settlement and
dispatch intervals are aligned, resources
dispatched economically during high-
priced periods should receive high
prices, thus reducing the need to pay
uplift caused by non-alignment of
settlement and dispatch intervals.44

31. However, CAISO does not support
requiring RTOs/ISOs to settle all real-
time operating reserves transactions at
the same interval as real-time energy
dispatch and settlement intervals.

Nuclear Power Marketing Comments at 2; EPSA
Comments at 1-5; Exelon Comments at 4; Financial
Marketers Coalition Comments at 1; Golden Spread
Initial Comments at 1-3; Inertia Power and DC
Energy Comments at 2; ISO-NE Comments at 1;
MISO Comments at 2, 9; NEI Comments at 1; NGSA
Comments at 2—5; ODEC Comments at 3; PJM Power
Providers Comments at 2—5; Potomac Economics
Comments at 2; Powerex Comments at 6; PSEG
Comments at 3; Public Interest Organizations
Comments at 5; SPP Market Monitor Comments at
2; Westar Comments at 1.

41Inertia Power and DC Energy Comments at 2;
Potomac Economics Comments at 1; Westar
Comments at 1; PSEG Comments at 3.

42JSO/RTO Council Comments at 2.

43 CAISO Comments at 7.

44 CAISO Comments at 7.
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Instead, CAISO asserts that it is
appropriate to maintain its current
fifteen-minute procurement and
settlement interval for operating
reserves transactions, which differs from
the five-minute real-time energy
dispatch interval. CAISO explains that
its current settlement methodology
aligns ancillary services commitment
with internal generation commitment
and intertie transactions scheduling so
that the market accurately reflects the
overall amount of supply resources
available to provide energy and
ancillary services.*®

32. NYISO supports the settlement
interval proposal and asserts that its use
of five-minute intervals to settle its real-
time markets for energy, regulation
service, and operating reserves, has
provided significant incentives for
resources to follow dispatch
instructions and opportunities for
supply resources to obtain full payment
for their performance based on actual
system conditions.46

33. ISO-NE contends that settling on
sub-hourly or five-minute intervals
would help to improve price signals and
resource compensation.4” ISO-NE states
that five-minute settlements will help
improve price formation by ensuring
that compensation for real-time
performance sends more accurate
market signals of power system
conditions when energy is provided.48
ISO-NE supports the settlement interval
proposal for operating reserve
transactions. It asserts that settling all
real-time operating reserves transactions
at the same interval as real-time energy
dispatch and settlement intervals would
assist in aligning dispatch following
incentives in markets that
simultaneously co-optimize energy and
reserve dispatch in real-time. ISO-NE
states it intends to implement five-
minute settlement of real-time operating
reserves in connection with
implementing five-minute settlement of
real-time energy transactions, which is a
current discussion among ISO-NE
stakeholders.49

34. MISO asserts that the
inconsistency between dispatch and
settlements may produce financial
outcomes that do not align with the
guiding principles of co-optimized
(energy and ancillary services) security
constrained economic dispatch.5° If the
Commission requires five-minute
settlements of operating reserves, MISO

45 CAISO Comments at 17-18.
46 NYISO Comments at 2-3.
47]SO-NE Comments at 2.
48]SO-NE Comments at 2.
49]SO-NE Comments at 2—-3.
50 MISO Comments at 2.

states that it would modify its operating
reserves settlements from its current
hourly method of settling operating
reserves to align with real-time energy
transactions.5?

35. PJM states that ancillary services,
including operating reserves, should
settle on the same interval as energy
because they are co-optimized. PJM
argues that not doing so could yield
discrepancies between the prices used
to settle each product and could
therefore undo enhancements made
since implementation of Order No. 719,
reduce market efficiencies, disrupt
operations, and hinder proper price
formation.52 PJM states that it intends to
change its market rules to settle energy
and ancillary services transactions in its
real-time energy market at the same
interval on which it dispatches
resources.53

ii. Comments by Market Monitors

36. The PJM Market Monitor agrees
that it would be appropriate to
implement five-minute pricing for the
reasons stated in the NOPR, and that
implementing five-minute settlements
will contribute significantly to reducing
uplift payments in PJM, an ongoing goal
in the PJM region.5¢ The PJM Market
Monitor states that, while it is
appropriate to include the impact of
five-minute LMP changes on the cost of
operating reserves in the form of
synchronized reserves and regulation,
the PIM design for these markets
currently incorporates those impacts.
The PJM Market Monitor asserts that no
additional changes to PJM market and
non-market mechanisms for acquiring
operating reserves are currently
necessary to incorporate changes in five-
minute LMPs.55

37. Potomac Economics, which serves
as the market monitor for ISO-NE.,
MISO, and NYISO, argues that hourly
settlements encourage resources not to
follow dispatch instructions or to
decrease their flexibility by restricting
dispatch ranges and offering slower
ramp rates, and states that MISO pays
uplift to alleviate these issues. Potomac
Economics cites its 2014 MISO State of
the Market Report to show how five-
minute settlements would change total
payments to resources compared to
current hourly settlements. This
analysis showed that fossil-fueled
resources in 2014 received settlements
that were $35 million less than they
would have received if the settlement

51 MISO Comments at 7-8.

52 PJM Comments at 9.

53 PJM Comments at 2.

54 PJM Market Monitor Comments at 2, 4.
55 PJM Market Monitor Comments at 8—9.

were based on five-minute prices and
output, and that only one-fifth of this
lost value was paid via uplift. In
contrast, Potomac Economics represents
that non-fossil resources were paid on
net in hourly revenues slightly above
what they would have received with
five-minute settlements. Potomac
Economics asserts that five-minute
settlement provides greater
compensation to fossil resources, more
accurately representing the flexibility
fossil resources provide to the system.
In contrast, Potomac Economics argues
that hourly settlement overvalues wind
resources because such resources cannot
ramp up in response to higher prices,
are negatively correlated with load and
contribute to higher congestion at higher
output levels.56 Potomac Economics
states that the settlement interval
proposal will provide incentives for
better resource performance, will
improve price signals, and will improve
markets’ short-run commitment and
dispatch of existing resources.5”

38. The SPP Market Monitor agrees
with the Commission’s preliminary
finding that aligning settlement and
dispatch intervals would make resource
compensation more transparent by
increasing the proportion of resource
payments made through energy and
operating reserve payments instead of
uplift.58 The SPP Market Monitor states
that aligning dispatch and settlement
intervals in neighboring markets would
enhance price signals at seams and
enhance market efficiency.>9

iii. Comments Supporting the Proposed
Settlement Interval Reform

39. Many commenters expressly
support the NOPR’s settlement interval
proposal, citing many of the benefits
that were outlined in the NOPR.60 They
generally argue that the settlement
interval proposal will provide
incentives for generators to follow
dispatch more precisely, thus leading to

56 Potomac Economics Comments at 6.

57 Potomac Economics Comments at 1.

58 SPP Market Monitor Comments at 2.

59 SPP Market Monitor Comments at 2—3.

60 Ameren Comments at 1, 3—4; ANGA Comments
at 2—5; CAISO Comments at 2; CEA Comments at
3—6; Dominion Comments at 1-2; DTE Comments
at 3—4; EDP Renewables Comments at 2; EEI
Comments at 2; ESA Comments at 2—4; Entergy
Nuclear Power Marketing Comments at 2; EPSA
Comments at 1-5; Exelon Comments at 4; Financial
Marketers Coalition Comments at 1; Golden Spread
Initial Comments at 1-3; Inertia Power and DC
Energy Comments at 2; ISO-NE Comments at 1;
MISO Comments at 2, 9; NEI Comments at 1; NGSA
Comments at 2—5; PJM Power Providers Comments
at 2—5; Potomac Economics Comments at 2;
Powerex Comments at 6; PSEG Comments at 3;
Public Interest Organizations Comments at 5; SPP
Market Monitor Comments at 2; Westar Comments
at 1; AEMA Comments at 2; XO Energy Comments
at 1; PJM Market Monitor at 2; ODEC at 3.
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better resource performance, and
improved reliability.6* They also assert
that the settlement interval proposal
will properly compensate resources for
the service they provide and will more
fully recognize the value of flexible or
fast-ramping resources.®2 In addition,
they generally state that the settlement
interval proposal will lead to fewer out-
of-market payments, will increase
transparency, and will support more
efficient market outcomes.63

40. More specifically, Exelon asserts
that the settlement interval proposal
will support ongoing market
improvements, such as ISO-NE’s
performance incentive mechanism,
effective in June 2018, that will pay
resources bonuses or impose penalties
based on performance during operating
reserve shortages that last five minutes
or longer. Exelon argues that ISO-NE’s
market must settle at five-minute
intervals to implement this mechanism
completely.64

41. According to EDP Renewables,
greater participation of fast ramping
renewable resources will also enhance
resource adequacy, produce cost savings
for consumers, and improve grid
resilience.%®

42. Some commenters also argue that
the settlement interval proposal will
reduce market inefficiencies and lead to
greater investment. PSEG asserts that
the proposed reforms correct market
flaws that have caused inefficiencies in
both price signals and resource dispatch
decisions.5% ELCON states that the
proposed settlement reform addresses
an embedded inconsistency in market
operation that promotes gaming and
other forms of ill behavior or
inefficiencies.®” EDP Renewables argues
that the proposed reforms will also yield
savings, remove opportunities for
market manipulation, and encourage
investment in new services and new
technologies, all of which will result in
a more robust and resilient grid and
help both consumers and suppliers
through more efficient market
operation.68

43. EPSA argues that implementing
sub-hourly settlement intervals is

61Inertia Power and DC Energy Comments at 2;
Westar Comments at 1, 3; EEI Comments at 6-7;
Exelon Comments at 4-5.

62 Public Interest Organizations Comments at 2—
3; ELCON Comments at 2—3; EDP Renewables
Comments at 2—3; ESA Comments at 3; NEI
Comments at 14.

63 See supra note 60; ELCON Comments at 3;
Exelon Comments at 4-5.

64 Exelon Comments at 5.

65 EDP Renewables Comments at 3.

66 PSEG Comments at 3.

67 Public Interest Organizations Comments at
2-3; ELCON Comments at 2—3.

68 EDP Renewables Comments at 2.

needed to obtain the full benefits of
other price formation reforms to
improve the accuracy with which real-
time prices communicate the time-
dependent and location-dependent
value of incremental energy and
ancillary services.69

44. TAPS does not oppose the
settlement interval proposal, as long as
it does not impose an undue burden on
load serving entities.”?

45. EPSA supports the settlement
interval proposal for operating reserves.
It argues that real-time operating
reserves should be co-optimized in the
dispatch and settled with energy for
every hourly sub-interval (generally five
minutes) to ensure that resources are
compensated for following RTO/ISO
instructions and are indifferent to
providing either energy or operating
reserves during periods of high energy
or operating reserves prices.”? EPSA
emphasizes the importance of sending
sub-hourly price signals to ensure that
operating reserves are available in sub-
hourly intervals due to their
contribution to maintaining reliability,
further stating that sub-hourly
settlements for operating reserves send
information to the market relating to the
potential profitability of incremental
investments to enhance the sub-hourly
availability of such reserves.”2 EPSA
argues that to ensure accurate prices for
both energy and operating reserves,
RTOs/ISOs should be required to co-
optimize these products in real-time
because suppliers should be indifferent
to providing incremental energy and
operating reserves in each sub-hourly
interval to allow the RTO/ISO to
perform a reliable least-cost dispatch.73

46. Dominion supports the settlement
interval proposal for operating reserves.
However, Dominion argues that only
specific reserve products should settle
at the same interval that they are priced
and that other types of settlement
provisions, such as make-whole
payments, should not.”4+ Dominion
explains that, in PJM, for example,
“balancing Operating Reserves”
includes the costs to dispatch resources
out-of-merit for reliability or to cover
deficiencies in the day-ahead market
solution.”5 According to Dominion,
these resources do not provide a specific
reserve product; rather, these resources
are made whole when they are
dispatched to address a mismatch

69EPSA Comments at 6-7, Pope Aff. at 4-5.
70 TAPS Comments at 4.

71EPSA Comments, Pope Aff. at 11.
72EPSA Comments, Pope Aff. at 11.
73EPSA Comments, Pope Aff. at 12-13.
74Dominion Comments at 3.

75 Dominion Comments at 3.

between day-ahead commitment and
real-time requirements. Dominion
therefore requests that the Commission
not require the settlement intervals for
these types of operating reserve to
change.?6

47. PSEG supports applying the
proposed settlement intervals to both
real-time energy transactions and real-
time operating reserves. PSEG explains
that given the linkage between energy
transactions and reserve ser