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Future

Scheduling Operations in the New Markets

BusnessR e ayl

Discussion Points: The Future of
Power Markets in California and Texas

Impl cations
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Wh &You Wil N eddo Do

Bids Offers i There’s another market to Currently, participants communicate i Understand position characteristics and
a d Tradesin play in. CAISO MRTU and balanced schedules to the ISO and : objectives and associated risk policies and
i Texas Nodal market bidding manage their positions independent of : boundaries for the ISO scheduling choices.
t éN ev Spot i and scheduling requirements the ISO. Removal of the balanced L
Markets : and flexibility bring additional schedule requirement, inclusion of the i Choose what to self-schedule, what bilaterals
revenue opportunities as day-ahead spot markets, and the com- : to enter, and what to bid economically into the
: wellas increased risk. plete market operations revamp, give : day-ahead and real-time ISO spot markets.
i access to aspot market to manage long
or short positions. Specifically, any unsold = Enter and communicate bids, offers, and
generation or outstanding load obligation  : schedules to the ISO according to ISO timelines
can be covered by the ISO at day-ahead : and deadlines and immediately handle any
or real-time prices. However, withoutthe : exceptions that occur.
balanced schedule requirement to match =
your counterparty trades, there will no ¢ Ensure risk imits and other corporate and 1SO
longer be natural checks and balances  : market policies are enforced during entry.
to make sure that your market poSitioNS &
are reflected at the ISO. ¢ Confirm that schedules, bids, and offers
: accurately reflected your desired market
position and 1SO strategy.
Managing ¢ Agreement and coordination Bilateral Trade Schedule mismatches ¢ Agree on biateral scheduling approach and
Cou herparty @ With counterparties related to  : or not confirming trades within the 1ISO i communlcat|on W|th the ISO WI'[h counterpames
Transactions : the ISO scheduling process  : timeframe will have ISO settlement and
- : is essential to avoid double counterparty settlement implications ] Enter and conﬂrm bllateral schedules within
Effe tovely i paying and administrative that wil result in additional administrative = market timeframes.
hassles. work to reconcile. If not recognized and i
reconciled, double payment forthe same  : Identify outstanding mismatches or unconfirmed
energy could be the result for a buyer. ¢ trades that must be managed through the
H counterparty settlement process
: Calculate the ISO settlement assouated W|th
: the exception for inclusion in the counter-party
i settlement.
Near Manage potentially high Near real-time access to both public and Revise real-time offers and/or generation
Real-time replacement costs and private data enables generation owners, parameters for the upcoming hour.
- i prevent penalties by importers, and traders to quickly react — f .
Monitoring to real-time events such as changesin i Consider market pricing for unavoidable

monitoring real-time
market activities and
making adjustments.

market prices, unplanned generation
outages, and meter versus schedule
deviations in order to maximize market
revenue and avoid market penalties and
lost opportunity cost.

! near-term generation outages.

Monitor current plant output, receive and follow
ISO dispatch instructions, and monitor plant

i response.

Manage |mba|ance charges and av0|d

uninstructed deviation penalt|es

i Comply W|th Resource Adequacy and other ISO
: market regulatory requirements.
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Settlement In the Nlew Markets

BusnessR e ayl

Set leément: Not understanding CAISO
Ca u, &£fé e, ¢ MRTUand Texas Nodal
settlement implications prior

Impl cations

Beyond clearing prices, the market
scheduling approach and operating
procedures will impact the I1SO settlement.

Wh &You Wil N eddo Do

Review ISO settlement line items to understand

¢ which charges and credits are applicable based
¢ on your business and ISO market

a d Your ¢ to market go-live willimpact For example in California, for LSEs, day- participation strategy.
Response i the bottom line, influence ahead schedule should be greater than & .
¢ deal structuring and pricing or equal to the real-time schedule (actual  : Establish expectations related to ISO settlement
i decisions, and could result meter data) to avoid Tier 1 RUC i amounts based on ISO market strategy.
: inincorrect financial allocation charge. Additionally, ancillary =
! expectations. service imports into the CAISO MRTU ¢ Understand the actions, if any, that can be taken
: market can incur congestion charges. ¢ to minimize exposure to the applicable
. ) . i settlement items.
: ltisalso importantto understand the &
financial outcomes associated with out-of- - pjonitor ISO settlement over time to understand
i the-ordinary events (record-setting heat,  : yrangs and cost causation that are due to changes
: key plant or transmission outage) and ¢ in behavior, changes in market rules, market-wide
i steadly changrng conditions as they : changes, and/or changes in other participant’s
H are happening to make necessary ! behaviors.
i adjustments.
i Determine cost of service related to 1ISO
i i participation as input to analyze the economics
: ¢ of past deals and adjust pncrng for future deals.
Collect and centrally store key data |tems and have
i the ability to perform ad-hoc queries and reporting
i : to support analysis as needed.
ClosingYour : TheISO settlementtimelne  : Finance personnel need to accrue for ISO Understand the market settiement algorithms.
B o sWith ¢ length and non-correspon- I settlement prior to receiving State- MENLs — Frewssimm s
. ¢ dence to company financial thus requiring estimates of the 1ISO ¢ Gather alldata from both internal independent
Confi énce ¢ reporting structure and time- amounts to close the financial books. : sources as well as I1SO sources necessary to
¢ lines require estimation Additionally, the organization may be i estimate the ISO settlement amounts. Make
¢ and allocation of expected dvided into different business lines that i approximations for biling determinants where
i ISO settlement. require separate P&L statements and necessary.
i the need to allocate ISO settlementto = .
i correspond to these reporting accounts. ¢ Perform estimates of the ISO calculations, modifying
i Portfolio managers may require daily ¢ the formulas where necessary to gain the best
H financial reports of which ISO settlement ~ : approximation possible with the available data.
¢ isacomponent that can be satisfied
H through next-day ISO estimation and i Perform allocations of ISO amounts according
allocation if required. ¢ to company financial reporting structure (e.g. by
¢ book, by location, by deal, etc.).
Set |ement : IS0 settlement mistakes are The ISO manages milions of MW and : Understand the market tariff rules (e.g. calculation
Verification: ¢ bound to happen due to ISO transactions everyday that are handled i algorithms) as well as the detailed system and
, ¢ tariff complexity, actual ISO through automated as well as manual 1 process implementations of the ISO.
Don't Leave ¢ implementation, and manual processes. The market OPErations reSults — f s s
Mo nyen ISO processes. and transactions are settled in accordance : Gather all data necessary to replicate and shadow
t @Table with a very complex set of tariff rules that ¢ the ISO calculations from both internal independent

utilize both automated and manual
processes. In addition, data is sourced
and maintained in multiple different
systems that must be integrated.
Responsible participants should perform
due diigence and confirmation through
extensive verification processes.

¢ sources as well as ISO sources.

¢ Calculate shadow estimates to compare against

ISO amounts.

Perform root cause analysis when amounts are not

fin agreement

F|Ie dlsputes wrth the ISO provrdrng extensive detarls

according to the ISO process and templates to
i support the drspute

Monrtor future ad]ustments that address dlsputes

¢ and follow-up with the ISO to resolve outstanding
i dlsputes

Verlfy invoice accuracy through reconC|||at|on agarnst

ISO issued settlement statements.
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New Market Management

Congestion:  : Congestion costs will be In a Nodal market, the cost of congestion : Understand congestion exposure expectations
Managing i explicit, unpredictable, and is explicit (rather than socialized) based on i based on location of generation, load, and
C o sand i costlyif not planned for and use of the transmission system. After granularity of network model definitions.
¢ managed appropriately. market transition, CONgestion COSES Will - s s s
Strategy i shift and be assessed to those entities During the allocation process, determine what
i located in congested areas or shown by allocations to accept or reject and what
i the network model to be causingsystem i additional CRRs to target to procure during
i congestion. This leaves each participant ~ : the open auction periods.
i : with exposure to these costs if not e e e e e e
I planned for in advance and actively i After procurement of CRR options and obligations,
managed through time. actively monitor effectiveness of the CRR as a
congestion hedge or revenue source.
Adjust and execute procurement strategy.
Managing i Collateral posting As markets transition to include additonal i Understand the drivers for posting collateral with
Col ateral and requirements with the ISOs spot markets and products, and the i the ISO as input to ISO market bidding and
o may fluctuate, and may be balanced schedule requirement is ¢ scheduling strategies.
Creditin the unnecessarily high. removed, the amount of collateral that ¢
N ev Markets must be posted with the ISO may differ Monitor congestion costs and CRR revenue to
from current requirements and may anticipate shortfalls, to post additional collateral
fluctuate through time. For example, if i if necessary to avoid market penalties or halting
an LSE chooses to not submit bilateral : trading activities.
schedules, the collateral requirement will H
increase as all the load from the ISO’s
perspective will be purchased from the
market. Also, the congestion studies prior
to market transition cannot completely
predict credit exposure, so there could
be additional calls for collateral.
New ISO market restructuring FERC, State commissions, and the ISO Determine required regulatory reports (e.g. FERC
Reporting i impacts existing reporting market monitoring entity all require EQR, Resource Adequacy Compliance reports).
. i aswellas creating needs compliance reporting that are time
Requirements © o new reports. consuming to generate and can be error Create detailed specifications for each report
Mi ni mithe: prone due to the nature of the required including frequency, data required, data sources,
Fuss i data and where itis located. Failure to and level of detai.
produce these reports ina timely, i
accurate, auditable, and reproducible Implement reports to automate generation and
way can lead to misreporting of incorporate workflow steps to review and approve
information and regulatory investigations. prior to submission to the regulatory agency.
N ev Internal Participants risk market To avoid unnecessary regulatory scrutiny Identify and implement processes for key control
Management .penalt.ies,. regulatory. and unexpectled revenue impacts, i points including spe_:cifying thresholds and
Controls investigations, and risk formal operational procedures must be i tolerances, and review and approval steps.

exceeding internal policy

i thresholds without formal

{ operational procedures and
i continuous monitoring and
¢ feedback.

designed and implemented and include
business policy enforcement, control
points, and exception handling in addition
to handling the ISO business process.
Managers need visibility into process
execution and performance to ensure that
operational procedures,

once in place, are adhered to.

Identify and implement “catch-all” business
processes for exception cases to ensure
management involvement in decision-making

for out-of-the-ordinary situations.

Monitor compliance with operational procedures.
For example, review operators’ activity - volume,
number of errors/exceptions processed, errors
unresolved, market deadlines missed.

Monitor effectiveness of operational procedures and
make adjustments where necessary.
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New Market Management -Continued

BusnessRe ayl i t |, Implaations Wh &You Wil N eddo Do

Market The only certainty surrounding ISO market changes include revisions Continually monitor the 1ISO working groups,
Changes |ISO-administered markets is to the ISO tariff and business committees, and decision-making bodies.

that there will be continuous implementation manuals, as well as R ke ke R ialata kel R R R R
Never Stop: change. changes to the systems that support : Understand how upcoming changes will impact
Managing the ISO rules and business processes. 1 your business policies and business process.
t &Cog Companies who do not actively follow : ————————————————————————————

the markets to understand the nature 1 Adjust ISO bidding and scheduling thresholds,
of Change and timing of the changes may incur : policies, and operational procedures for
1

significant unexpected revenue impact in the change.

ISO financials and worst case, may notbe 1----=-=-=------- - - - - - - -~ —-—-—-—-—— -
able continue operating in the market. : Implement any system and infrastructure changes

1 and enhancements including workflow changes,

: ISO settlement calculation changes, file format

1 changes, and additional reporting.

: Monitor the outcomes of the ISO market changes
I and operational changes and make additional
| adjustments.

About APX, Inc.

APX provides technology, strategic consulting, and expert operational services to assist wholesale power market
participants reduce costs and improve performance in power scheduling, settlement, market operations, and
demand response programs. APX is also North America’s leading infrastructure provider for environmental markets
in renewable energy and greenhouse gases, as well as corporate environmental management. APX technology is
now the system of choice for every major renewable energy market in North Ametica, including the PIM (GATS),
ISO New England (NEPOOL GIS), WECC (WREGIS), MISO (M-RETS) and ERCOT (Texas REC) markets. Users of
these systems include more than 400 of the nation’s largest environmental commaodity brokers, marketers,
generators, and load serving entities.
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