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Addressing the Discord between Public Policy and Market Operations

« An efficient electricity market outcome requires the harmonization of public policies and market
operations. And here is the rub: an increasing lack of harmony is generating increasing
wholesale electric market distortions.

« One of the primary drivers behind the formulation of public policies that are significantly at odds
with market operations is the belief that mandates to increase intermittent renewable technology
generation shares in a marketplace will reduce greenhouse gas emissions while also saving
consumers money based on simple levelized cost of energy (LCOE) comparisons.

« Harmonizing public policies and market operations requires understanding the flaws of cost
comparisons employing time ignorant, stand-alone and subsidized LCOE metrics.
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Appealing but inaccurate cost asses
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Report: Replacing the Columbia Generatlng Station with Renewable Energy

Appealing but inaccurate cost assessments
“Using renewable energy cost estimates from the financial advisory firm Lazard, and comparing them against

Energy Northwest’s own projected cost of power, the net present value benefit of replacing CGS with a solar and
wind portfolio is estimated to be $261.2 million over the period March 2017 through June 2026” '

- McCullough Research, February 15, 2017
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1. httphttps://www.mresearch.com/pdfs/20170215_Replacing_CGS.pdf
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Headline: Governor Davis Commends Legislators for Overcoming Impasse on Energy Legislation

“The benefits of using renewable energy include the reduction of electricity market volatility by cutting California's
reliance on natural gas; retiring old fossil-fuel fired plants that are particularly dirty and inefficient; reduced
pollution and greenhouse gas emissions; and a net benefit to the state's economy worth billions of dollars”

- California Governor Gray Davis, Press Release, August 19, 2002

1. http://www.gray-davis.com/ViewLibraryltem.aspx?|D=8272
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California generation share of wind and solar and retail price premium to US average, 2002-2015
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California in-state power generation CO, emissions and out-of-state electricity imports, 2002-2015
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Headline: SB 350: Golden State Standards

“‘Renewable energy is as cost-effective as fossil fuels and produces much less pollution. According to the
International Renewable Energy Agency, renewable power generation costs in 2014 were either as cheap as or

cheaper than coal, oil, and gas-fired power plants—even without financial support and despite drops in oil
prices.”

1. http://focus.senate.ca.gov/sites/focus.senate.ca.gov/files/climate/505050.html
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US average retail price of electricity by state, 2016
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Carbon intensity of electricity production, 2015
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Northwest Power Pool hourly load, 2016
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Annual levelized cost of energy versus capacity factor
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CAISO average net electric load / "Duck Curve", March 2014 - 2017
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CAISO monthly solar and wind curtailments, May 2014 - May 2017
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CAISO monthly EIM sales, November 2014 - June 2017
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CAISO average monthly EIM sales price, November 2014 - June 2017

45

“\ /
: \ /\ I N /
. N/ N\ VA NN
=\ N\ \/
\V4 \/’

15

10

CAISO Average Monthly EIM Sales Price ($/MWh)

0 T T T T T T T T T T
11/1/2014  2/1/2015  5/1/2015  8/1/2015  11/1/2015  2/1/2016  5/1/2016  8/1/2016  11/1/2016  2/1/2017  5/1/2017

Source: IHS Markit, Western Energy Imbalance Market © 2017 IHS Markit

© 2017 IHS Markit™. All Rights Reserved. 16



IHS Markit Customer Care
CustomerCare@ihsmarkit.com

Americas: +1 800 IHS CARE (+1 800 447 2273)
Europe, Middle East, and Africa: +44 (0) 1344 328 300
Asia and the Pacific Rim: +604 291 3600

Disclaimer

The information contained in this presentation is confidential. Any unauthorized use, disclosure, reproduction, or dissemination, in full or in part, in any media or by any means, without the prior written permission of IHS Markit Ltd. or any of its affiliates ("IHS Markit") is
strictly prohibited. IHS Markit owns all IHS Markit logos and trade names contained in this presentation that are subject to license. Opinions, statements, estimates, and projections in this presentation (including other media) are solely those of the individual author(s) at
the time of writing and do not necessarily reflect the opinions of IHS Markit. Neither IHS Markit nor the author(s) has any obligation to update this presentation in the event that any content, opinion, statement, estimate, or projection (collectively, "information") changes or
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