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Session Outline

 What makes an energy portfolio complex?

 Choosing the right risk metric: VaR vs. GMaR/CFaR

 Components of a GMaR Framework

 Price simulations

 Asset Valuation

 Hedge Analysis

 Statistical Reporting
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About cQuant.io

Offering sophisticated analytic solutions to energy companies.

 Cloud-based analytics platform
(“c” stands for “cloud”)

 Developer of energy-focused models

 Offer “Quants on demand” services

 cQuant customers:

• Merchant power / IPPs

• Utilities / CCAs / other LSEs

• Commodity trading organizations

• Renewable developers & corporate off-takers

Analytics for:

• Asset optimization

• Risk management

• Renewable energy

• Market analysis

• Hedge design
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What Makes an Energy Portfolio 

Complex?
 Interactions between portfolio components

 Multiple distinct asset classes

 Physical – Thermal gen, renewable gen, storage, load

 Financial – Hedges, PPAs, structured transactions, retail revenue

 Sensitivity/Nonlinearity

 Doubling an input does not double the output; effects may be exaggerated

 Delta not equal to one; nonzero (positive or negative) gamma

 E.g., optionality (physical & financial), price x quantity, tiered/tranched structures

 Lack of control

 Resource intermittency, unplanned outages, weather events, general market uncertainty
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 Load impacts retail 

revenue, hedging 

strategies, market 

purchases, and attribute 

targets.

 Load itself is uncertain 

and timing can be highly 

variable.
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A Complex Portfolio
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A Complex Portfolio
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Choosing the Right Risk Metric: VaR vs. 

GMaR
 Goal: Report the “worst case” loss that could occur for a portfolio with 

some probability over some period of time.

 Value-at-Risk (VaR) has limitations for complex energy portfolios:

 Difficult to accommodate physical assets and complex deals.

 Makes assumptions about price returns (normally distributed, serially 
independent).

 Most suitable for assessing risk over short horizons from 1 day to a few weeks.

 Gross Margin/Cash Flow at Risk (GMaR/CFaR) has advantages over VaR:

 Easier to include complex assets of multiple types (physical & financial).

 Better models the dynamics that drive value and risk in energy markets.

 Simulates positions and payoffs through delivery.

 Suitable for intermediate-term horizons from 1 month to 10+ years.
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Components of a GMaR/CFaR

Framework
 Price Simulations

 Asset Valuation

 Thermal generation

 Renewables

 Storage

 Structured Transactions

 Retail Load

 Hedge Analysis

 Statistical Reporting
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Price Simulations

 Reflect important hourly trends in prices.

 Model expected value as well as uncertainty around the mean.
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Price Simulations

 Capture complex market dynamics that can’t be described by a 

distributional/parametric approach.

 Autoregression, mean reversion, jump-diffusion.

Image Credit: cQuant.io analysis of historical PJM market 

data
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Price Simulations

 Reproduce basis spread relationships that imply risk for physical assets.

 Account for seasonality and skew.

Image Credit: cQuant.io simulation and analysis
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Asset Valuation

 Granularity of analysis is extremely important.

 Analysis by month and peak period is too coarse.

 Capture realistic constraints within operational timeframes.

 Must describe assets in sufficient detail.

 Dispatch flexibility parameters (start costs, min up/down times, etc.).

 Solar panel tilt angle, wind turbine type.

 Validate that simulated operation is consistent with 

practice.

 Routine calibration/validation is a standard part of model maintenance.
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Hedge Analysis

 Understand 

portfolio’s native 

position.

 Design and test 

different hedging 

strategies.

 Assess effectiveness 

and risk reduction 

value (RRV) of 

existing hedges.
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Statistical Reporting

 GMaR/CFaR process generates large volumes of data.

 Need targeted reporting to make model output actionable.

 Understand:

 Hedged/unhedged expected margin and GMaR

 Timing of cash flows and associated uncertainty

 Uncertainty in physical/financial positions

 Progress relative to annual targets (risk limits, attribute goals, 

etc.)
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Statistical Reporting

2020 Portfolio Gross Margin
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Conclusions

 Distinct asset types, interactions between portfolio 

components, and high sensitivity to change make energy 

portfolios complex.

 Gross Margin/Cash Flow at Risk (GMaR/CFaR) is an ideal risk 

metric for complex energy portfolios.

 A good risk management process must focus on condensing 

analytical results into actionable statistical reports.
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Thank you!
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