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Founded in 2002 with ~100 employees in Boulder, Oakland, and Bozeman
Six integrated service lines for asset operations, portfolio analytics, and planning
Custom analytical solutions and consulting

The Ascend Product Suite
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The Four Causes of Volatility

1) High percentage of renewables
2) Weather-related Events
3) Failures in the distribution system

4) Demand Fluctuations

A
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Li-ion
ENERGY STORAGE

SmartBiéideﬁ |

SmartBidder is a platform that automates ISO bids and offers scheduling services to optimize storage, renewables,
Hybrids and load. The platform enables highly customized bid strategies based on market fundamentals and risk
Preferences using machine learning models for the day-ahead, real-time and ancillary markets.

System & Price Forecasting Maximize Revenue

Revanue Summary
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Al models probabilistically forecast price Evolving physical and virtual bidding
conditions for each asset, including strategies are paired with hedging to
likelihood of extreme events, price provide risk-adjusted, optimal returns
spreads, and likelihoods while following all warranty and physical

constraints
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Market Fundamentals

Al models utilize market fundamentals,
such as transmission flows, outages, and
supply conditions
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Risk Based Bidding
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Bidding strategies account for client's risk
tolerance when maximizing risk-adjusted

returns
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Performance Compared to Competitors in Scarce Conditions
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Ascend has non-normalized 57% greater return.
Normalized for node and outages 68% greater.
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Comparative Performance Results in Scarce Conditions
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Ascend has non-normalized 135% greater return.
Normalized for node 147% greater.
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Modeling is a Mosaic

Inputs

Weather
Forecast

Previous
Prices

Load Generation
Forecast Forecast

Outages

NOR{ET:S

Transmission Gas
NETR Transport

Forecasts

RT Price

Spike Prices

—

PowerSIMM
Fundamental
Model

Fundamental
price

forecast States

Ancillary

Spread

Ancillary

DA and RT

Market

Bid Optimization within Risk Constraints

Bid Output

Product Parameter HEO1 HE02 HEO3 HE04 HEOS
Convergent RT Energy Segment Start, MW -10.00 -10.00 -10.00 -10.00 -10.00
Convergent RT Energy Segment End, MW 0.00 0.00 0.00 0.00 0.00
Convergent RT Energy Segment Price, $/MWh
RT Energy Segment Start, MW 0.00 0.00 0.00 0.00 0.00
RT Energy Segment End, MW 2.09 2.62 3.04 3.29 3.29
RT Energy Segment Price, $/MWh 109.02 107.30 107.14 106.98 106.83
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Day-Ahead Absolute Price Forecasting (A Mosaic Piece)
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Multiple Models in Volatile Periods (9/1/2022-9/2/2022)
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Probabilistic forecasting models allow for better decision-making

Input features Ensembled of trained decision trees Probabilistic forecast of DA-RT

Calendar

Load

—— Actual DA-RT
forecast

variables
- . 80 Predicted median of DA-RT
Renewable ’ Various
forecast / ., ® quantile

bands

DA and
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Novel strategy to make bidding decision

Bidding function based on
probabilities of future market
conditions

- Experiment on sample node over the last six months of 2022 shows the increase in the total revenue by 52%

over a simple lagged strategy that bids what was best on yesterday’s prices.
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Ascend’s mosaic of models offers greater explanatory power

Other Models Ascend’s Model

=

Information space I
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Information space
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Optimization of Bids Across Ensemble Forecasting to Maximize Return and
Minimize Risk

max| a * Z (Weightmodel * pricemodel,product * diSpatChmodel,product) _ ,3 * GMAR
model,product

WHAT IS THIS?

e

Iterative neighborhood search algorithm,
where the neighborhood changes
dynamically with market conditions.

By avoiding already visited points, loops
in new search trajectories and local
optima can be escaped to:

1) Prevent the search from revisiting
~<E , previously visited solutions,

2) Explore the unvisited areas of the
= solution space.

’”ﬁ‘ | i ﬂ .
AN.OPTIMIZATION?

Ascend Analytics
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Ascend
Analytics

Better models. Better decisions.

Andy Kruse
Senior Manager Business Development

Cell: 928 380 3527
Email: Akruse@ascendanalytics.com

1877 Broadway Street | Suite 706 | Boulder, CO 80302 | (303) 415 1400
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