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Integration pillars for energy storage

Transmission Markets Tools Regulatory
Forecasting & Market Analytics Market Design Operations Systems Legal & Regulatory
Transmission Planning Tariff Design Grid & Market Operations
Transmission Engineering Operations Planning Finance & Settliement
& Standards & Engineering IT Systems

Transmission Connection
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Scope of the ma!'ket design component
of the markets pillar

« Market participation includes offer and dispatch requirements along with the
corresponding reporting and compliance requirement, and treatment of
ancillary services (AS) within energy market participation

« Market participation is described within Part 200 of the ISO rules. Part 200
includes:

— Submissions

— Dispatching

— Restatements

— Dispatch Down Service

— Ancillary Services
« Outage Notification Rules under Division 306 were also evaluated,

« Any associated changes in the AESQO’s Consolidated Authoritative Documen
Glossary (CADG)

Public 35



Process

Problem/
Opportunity
Identification

Recommendation Rule

Options

Identification

and Rationale Drafting
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Session Objective ‘

* Present the draft recommendations for long term energy
storage market participation

— approach that balances value, benefit, cost of implementation,
market transparency, operational effectiveness, timing of need

« Address clarifying questions from stakeholders in advance of
receiving written stakeholder input
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Interdependencies and assumptions aeso®

Distri bution The current assumption is that distributed
energy resource (DER) and transmission
SySte m connected generation (TCG) will have consistent
| i treatment in the market, and the energy market
nquiry _ | ne ener
continues to extend into the distribution system
for the dispatch and settlement of DERs.

Energy Self-supply
Storage ‘ and Export

The current assumption is sites made up of
solely a combination of generation and storage
(no on-site end-use load) are not offside the
regulatory framework regarding self-supply.

Non-Wire
Solutions

The current assumption is storage will be a
market asset that may provide non-wires
solutions, rather than a regulated asset
capable of participating in the energy and
AS markets

Tariff Re-design

The assumption is the rate
designed applicable to storage
will not result in conflicting
behaviors caused by competing
price signals
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Design principles

Technology Agnostic

Minimizes Complexity

Maximizes Participation

Participation Flexibility

Dispatch-ability

No Grandfathering
required

In order to facilitate FEOC principles the market treatment needs to be
consistent across all participating technologies and applies to all
storage applications

Strive for a simple elegant solution that is effective. Allow participants
to intuitively submit bid and offer data into and operate their assets in
the energy and ancillary services markets in a manner that supports the
operation of the facility while at the same time provides a coordinated
approach to the market rules. Complex designs lead to confusion and
acts as a barrier to entry

1r_}u_.:1ja:~ri'irt"nizing participation in the market improves competition, and price
idelity

Allow some flexibility to how the asset can best participate given its
technical configuration in order to remove barriers to entry and
prevent overly constraining rules while maintaining the FEOC principles

Reduce the variability in delivered volumes resulting from System
Controller dispatch. The design should give the system controller the
ability to monitor and control energy storal%e facilities in support of
power delivery and balancing across the AIES

The solution should avoid the need to grandfather existing assets as
much as possible

Using these principles the AESO is able to assess the validity of the design options.

=D
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Jurisdictional review of Storage
C .. aeso @
Participation Models
* Where relevant the AESO looks to other jurisdictions implementations and
lessons learned to help inform our design decisions.

» Federal Energy Regulatory Commission (FERC) designs cannot be applied
to Alberta due to fundamental structural differences in the Alberta electricity
market compared to FERC-regulated markets.

— commitment decisions in FERC markets are made by the ISO, based on
participant submitted multi-part offers and bids,

— Alberta’s energy market allows resources to make their own commitment
decisions.

» Alberta’s implementation of the energy storage participation model, offer
parameters, AS provision, pricing and settlement as well as state of charge
management will be distinctly different from FERC markets as the markets
were designed under different policy frameworks.

« See “Storage Integration Efforts in U.S. Wholesale Electricity Markets,”
located on to better understand the implementations in FERC jurisdictions.
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Recommendation Overview ‘

« Allow for hybrid asset configurations and variable energy resource (VER)
block submissions for those assets in order to facilitate dispatch of
variable energy and ensure required visibility.

« Optional full-range participation using the linked-assets submission
option for those participants that choose to submit the entire range of the
resource, and a must communicate charging levels requirement for
participants that choose not to participate with their full-range.

« State of charge will be defined as an aggregate measurement from the
site as a percent charge ranging from zero to one hundred percent that
will be provided to the AESO and updated in real-time via SCADA.

« Commissioning of sites with both controllable inflows and outflows will be
required to submit 2 offer blocks. One at zero dollars and another at the
offer cap.
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Recommendation 1: Allow Hybrid

asset configurations and VER block




Asset configurations: ‘-
Should hybrids be permitted? aeso®

Hybrid Asset

solar

or

wind

----------

g
&
[g:]
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Participation Methodologies ‘-EES
for improved Hybrid dispatch e
Issue: Hybrid asset dispatch response

variability and operational visibility

Options for Hybrid asset dispatch:

* VER block volume - Add additional information within the
offer indicating the volume of Variable Energy Resource
energy within each block MW of the offer;

« Controllable-only Participation — Offers are only submitted
for the storage component of the hybrid asset. Wind and
solar output is assumed to be at the offer price floor
($0/MWh);

« Status Quo — Allow the participant to choose whether the
hybrid asset is to be considered a Generating Unit or a Wind
or Solar Aggregated Generating Facility that continues to
permit a large dispatch variance.
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Options, Conclusions, and Recommendations: 2650 @
Solar/Wind & Storage Hybrid Participation

 Stakeholder concerns

— Independent assets on the same site would incur demand transmission service (DTS)
charges
— Configuration permitted in short-term implementation
« AESO conclusions

— DTS issue can be avoided with appropriate metering
— Certain storage installations would be difficult to configure as independent assets

— Should not take away the ability for VERs to submit priced energy blocks even though
they are not used currently
— Dispatch response variability is a reliability risk
+ Recommendation
« Allow for hybrid asset configurations and VER block submissions for those assets

« Enabling hybrids would improve participation, give the market participants more flexibility,
would not impact reliability, and would not require grandfathering. The VER block
submission option provides a balanced approach between participant flexibility and the
AESO'’s requirement for dispatch visibility.
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Recommendation: Solar/Wind & Storage Hybrid
Participation using VER Block Submissions

=D

25 MW Hybrid made up of:

15 MW of VER and

offer offer
BI k S/MWh MW
10 MW of Storage Block| $/MWh MW o 2 I F
bk 4 220 25 bk 3 45 23
bk 2 36 21
bk 3 45 20 bk 1 25 18
bk 2
bk 1 25 10 bk O
bkof 0 | 5 |

The VER block approach gives some certainty as to where in the offer the storage
resource will choose to charge.

The AESO proposes to automatically assign the VER capacity to the lowest blocks
from the bottom up

» No change to the structure of the offer and bid proforma is required.

» Gives the AESO System Controller a sense of where in the offer the resource
could be expected to use some of the VER generated energy for
charging without limiting the flexibility of the hybrid operation.

« Dispatch tolerances will be applied to the dispatch limits when assessing the

compliance to a dispatch instruction. 45



aeS0O @

Questions?




aeS0O @

Recommendation 2: Optional full-range

participation, linked assets, or must
communicate requirement




Energy Storage Market Participation

: aceso®
options — Full range vs. Half range
Issue: Half-range participation allows a portion of a resources'
controllable and dispatchable capacity to not have to
participate, unlike generators. This results in unpredictable

price response, fails to add liquidity, and can result in “saw-
tooth” real-time prices

* In the %2 range option only the discharge capacity
participates in the energy market

« With full range participation the charge and discharge
capability participates

49



Options, Conclusions, and Recommendations: 2650 @
1/2 vs Full-range Energy Market Participation

Stakeholder concerns

Lost flexibility with mandatory bidding

AESO conclusion

Mandatory bidding may prove difficult for all storage applications as it may be
difficult to comply with bid dispatches

Mandatory bidding may require grandfathering of existing storage and loads
if implemented

Fair, efficient and openly competitive (FEOC) and tech agnostic principles
mean we should extend mandatory bidding to controllable load (price
responsive loads) as well.

Provides participants who may benefit from a price signal and dispatch
instruction to guide their operation the ability to do so.

* Receiving a dispatch instruction minimizes price risk and removes the requirement
to continually monitor the system marginal price

Optional bidding provides participants the ability to qualify for adjustments to
load on the margin for the consumption portion of the energy storage asset.
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Adjustment to Load on the Margin (ALM) ‘

ALM results from sub-hourly settlement stakeholder
consultation

Comparable to Payment to Suppliers on the Margin

Provides sink assets (loads, charge portion for ES) an
incentive to bid into the market

ALM to proceed with energy storage rule development
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Options, Conclusions, and Recommendations: 2650 @
1/2 vs Full-range Energy Market Participation

« AESO conclusion continued
— Without bidding the AESO has no visibility of the storage asset operations

— The system operational risks associated with maintaining supply and
demand balance increases with increases in energy storage installed
capacity that does not bid their charging capacity.

« Recommendation

— Optional full-range participation for sink assets 5 MW or above
— “if bid-must bid”
« participant can choose to bid its consumption MW in all hours or not at all
« decision is made as part of the asset configuration prior to site
commissioning

— Require storage facilities 5 MW or above to indicate charging levels for those
who choose not to bid (“must communicate™), providing the AESO with
visibility of storage asset operations

 The process and procedures will be developed with stakeholders
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Full-range mechanisms for optional bidding ‘

Participation Option 1 — Absolute Zero

— This submission structure is simply to convert the entire range
of operation to a positive value offer.

Participation Option 2 — Linked assets

— This implementation option leverages the current source and
sink asset model to integrate storage.

— A source asset is created to offer energy exports from the
storage asset to the grid and a sink asset is used to bid any
energy imports to the storage asset due to charging.

Participation Option 3 — B-OFFER

— Submission of a combined bid/offer for the entire range of the
facility that does not require the conversion factor when
translating between the submission and the expected net-to-
grid output.
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Options, Conclusions, and Recommendations:
C . .. : aeso @
Full-range Participation Mechanism

 Stakeholder concerns

— Administrative complexity
« AESO conclusion

— The linked asset mechanism is an extension of the current
iImplementation where additional submission validation is added to
the Energy Trading System to ensure the offer and bid from the same
facility are compatible and the resulting dispatches are feasible.

— Linked-assets submission mechanism allows AESO to update the
existing bidding rules to better align with offer requirements without
changing the fundamentals of submission and dispatch.

— Linked-assets submission mechanism is technology agnostic and

provides greater flexibility and less complexity than the other
mechanisms.

« Recommendation
— Optional full-range participation using the linked-assets submission
option
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Recommendation 3: Define State of
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Options, Conclusions, and Recommendations:
State of Charge definition

 Stakeholder concerns

— Available Capability should be linked to state of charge
— Assumed state of charge would be used in dispatch decisions
« AESO conclusions

— State of change management is the responsibility of the operator and
Is managed through their energy market offers and bids

— State of charge is not part of the energy market submission

— The participant is in the best position to determine % charge of the
asset

— In order to use the term in the rules we will need to define it in the
CADG

 Recommendation

— State of charge will be defined as an aggregate SCADA
measurement from the site as a percent charge ranging from 0% to
100% that will be provided to the AESO and updated in real-time via
SCADA. Public 57
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Recommendation 4: Revise

commissioning rules to better reflect
energy storage requirements




Options, Conclusions, and Recommendations:
L. : aeso @
Commissioning requirements for Storage

« Stakeholder concerns
— none
« AESO conclusions
— Current rules are designed for generators and loads

— 2 options for fix it:
« Allow multiple blocks

« Create an new acceptable operational reason (AOR) for
restatement while commissioning storage

— Adding more to an already lengthy definition is undesirable
« Recommendation

— Commissioning of sites with both controllable inflows and
outflows will be required to submit 2 offer blocks. One at zero
dollars and another at the offer cap.

Public
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ISO Rules Development Requirements ‘

Section 20 of the Electric Utilities Act grants authority to the
AESO to develop ISO rules.

AUC Rule 017, Procedures and Process for Development of
ISO Rules and Filing of ISO Rules with the Alberta Utilities
Commission, sets out the requirements for the development
of ISO rules, including:

— Stakeholder engagement requirements; and
— AUC application requirements
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ISO Rules Development Process

The AESO engages with stakeholders on the development
of the proposed ISO rules. This includes activities such as:
stakeholder sessions, written feedback, draft ISO rule
language, and conducting analysis.

AESO initiates

stakeholder
engagement

( ) e )
The AESO drafts an.d The AESO posts
posts the proposed final :
Stakeholders provide stakeholder
ISO rules on the AESO )
: . written comments comments and AESO
website and solicits replies
_ stakeholder comments ) \ P J
4 ) 4 )
The AESO may
amend the The AESO files an application
proposed ISO with the AUC requesting AUC process
rules considering approval of the final proposed begins
stakeholder ISO rules.
comments
\_ J \_ J
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« Stakeholders to provide written feedback by March 17, 2021

« The AESO will consider stakeholder feedback through its
rule development process and determines further
consultation steps, which could include, seeking written
feedback on:

— specific issues identified in the stakeholder session,
— proposed draft ISO rule language, and

— any other matters the AESO considers valuable in advancing
the development of the proposed Energy Storage ISO Rule
Amendments.

« For questions regarding the development of energy storage

rule amendments, please email the AESO at:
rules comments@aeso.ca.

Public
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Contact the AESO (change to: Stay
Informed)

— Twitter: @theAESO

— Website: www.aeso.ca

— Subscribe to our stakeholder newsletter
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