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TOCON

' How Can You Manage Generator Price Risk?
Option  |Brief  |Risklevel |

Tariff Supply Cost + with Fixed ROI  Least Risky

Long-Term PPA 15-Year Sale Contract ~ Safe (with good credit)

Spot Market Daily 30-Minute Price  Most Risky

Bilateral Physical Monthly, Annual Price  Some Risk (dependent
upon credit and
collateral)

Futures Monthly, Annual Price  Good Option

(safe credit and
efficient collateral)
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Spot Market is not Ideal to Lock In Revenues ToCoA

Spot Market is impossible to predict over a long period of
time, thus cannot be relied upon as the means to lock in
generator revenues for a fiscal year or longer
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Comparison of Japan & U.S. Power Markets

TOCON

The Japan Market is Emerging to Look Similar to the U.S. Market

Market Type _____us____ | _Japan

Retail Choice

Spot Market
Capacity Market
Transmission Market
Ancillary Market
Futures Market
Basis Market

Swaps Market
Independent Power

Hedging Activity

Skipping Stone ©2019 - Proprietary & Confidential

Some Open, Not All
By ISO — Regional
Most ISO’s, Not All
AllISO’s

AllISO's

Yes

Very Mature

Very Mature

Majority of Generation

Almost All Participants
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All Open

JEPX - Regional
Coming Soon

Early Stage

Coming Soon
Launching Sept. 17th
Early Stage

Very Little

Minority of Generation

Minority of Participants
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U.S. & Japan Power Prices Driven by Gas TOCON

Gas supply prices are increasingly driving generation prices

This helps to provide price discovery for futures contracts

Japan us.

Generating Capacity by energy source Generating Capacity by energy source
(As of Jun 2018)
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Natural Resources and Energy
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Japan us.

Generating Capacity by energy source Generating Capacity by energy source
(As of Jun 2018)
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U.S. Correlation of

Natural Gas & Power Prices

Electricity Prices Track Natural Gas Prices

s Average wholesale electricity price
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Electricity Prices Track Natural Gas Prices

TOCON
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Japan's Correlation of Natural Gas & Power Prices ToCON

Tolyo Area Monthly Electricity & fuel price adjusted by fuel efficiency

IPY/KWh —=—Tokyo Area Electricity PL
25 —=—Tokyo Area Electricity BL
—— JCC{adjusted by fuel efficiency rate, 35%)
— JLC (adjusted by fuel efficiency rate, 49.13%)
20 JKM(adjusted by fuel efficiency rate, 49.13%)
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Source: Trade Statistics of Japan, Japan Customs
Platts
JEPX
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Tolyo Area Monthly Electricity & fuel price adjusted by fuel efficiency

IPY/KWh —=—Tokyo Area Electricity PL
25 —=—Tokyo Area Electricity BL
—— JCC{adjusted by fuel efficiency rate, 35%)
— JLC (adjusted by fuel efficiency rate, 49.13%)
20 JKM(adjusted by fuel efficiency rate, 49.13%)
15
10
5
0

4/5(6(7|8(9(10111121|2(3 4/5/6/7/8 97011121]/2|3(4|5|6(7|8|2[101112|1]2[34[5/6|7|8[9/101112/1]2]3|4|5/6(7|8[91011)12]1|2|3
2014 2015 2016 2017 2018
Source: Trade Statistics of Japan, Japan Customs

Platts
JEPX

SkippingStone
Skipping Stone ©2019 - Proprietary & Confidential We Know Energy. 18




TOCOM Dubai Crude & LNG Price Correlation TOCOM

» TOCOM Platts Dubai Crude Oil price is the leading indicator for LNG import price in
Japan.

» TOCOM Dubai Crude Oil & Electricity Contracts prices are highly correlated
P /mmbtu Japan LNG Import Price
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Power — Gas Correlation Opportunities TOCON

Spark Spread — The difference between the price of power and the cost to produce
it with natural gas

Dark Spread — Same concept, except coal is the fuel

Formula — Power Cost (fuel cost X heat rate) = Spark or Dark Spread

Daily PJM Western Hub wholesale electricity price and delivered fuel costs =
dollars per megawatthour dollars per megawatthour cia
70 70
ao I pri 60 natural gas price
OWer price coal price ower price
50 POER 5p PP
40 40
30 30
20 20
10 10
0 4]
o darkspread k spread
ark sprea Spark sprea
-20 P -20 parksp
-30 -30
Jan  Apr Jul Oct Jan Apr Jul Jan  Apr Jul Oct Jan  Apr  Jul
2086 2m7 2016 2017

Using Electricity & Gas Futures Provides Opportunities to Hedge & Optimize
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' Why U.S. Generators Use Futures TOCOMN

» Futures allow generators to lock in revenues and gross margins on a
forward basis (at or above budget)
» Spot market is still needed to clear generation each day, but spot
prices are uncertain and unpredictable

» Futures can help to capture the “time value” of generating assets, by
“trading around the asset” (see next slide)

» Futures trading is collateral efficient
> All buy / sell transactions are netted and reduce margin exposure

» Futures eliminates credit exposure risk
» Clearing house model provides better security than counterparty credit
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' Illustrative Example of "Trading Around Assets” ToCOM

Red Line = Price Needed
to Achieve Budget Annual Budget
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' Thinking of Generating Assets as Financial Options Tocon

» The value of financial options is a function of time (theta) and
volatility (sigma), as well as other parameters

> Options have “time value” such that each day that passes, they lose
value due to theta (all else being equal)

» Think of generating assets as options:
> Baseload generation (nuclear, hydro and renewables) can be
modeled as fixed-price options
> Fossil-fired generation (diesel, gas, coal) can be modeled as
spread options between fuel and electricity, whose value also
depends upon the correlation between fuel and electricity
futures
» By "trading around assets” with the futures market, generation
owners can capture “time value”
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' Generating Assets as Financial Options (cont'd) TOCON

» For base load generation: sell power hedge, buy back power hedge,
re-sell power hedge, buy back power hedge, etc., if forward market
has enough volatility

» For fossil-fired generation: sell power hedge and buy fuel hedge,
buy back power hedge and re-sell fuel hedge, etc., if forward market
has enough volatility and forward electricity & fuel prices diverge

> Foreign power markets trade the “spark spread” (spread between
power and gas) or “dark spread” (spread between power and
coal)

» If there has been enough “trading around the assets”, generator
budgets can be achieved or exceeded by locking in revenues and
gross margins before delivery

If efficient at trading around the assets, it does not matter what spot prices are!
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' Conclusion TOCOMN
L

» Generating assets need to be hedged, managed and optimized in
the futures market. The futures market can give you multiple
opportunities to hedge generation and manage your profit goals
before physical delivery.

» Futures market provides mitigation for credit risk and collateral
exposure due to the clearinghouse model

» "Trading around the assets” in the futures market can allow
generators to achieve or exceed budget before physical delivery of
power
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Congratulations,
TOCOM

Thank You

Max Duckworth

Info-japan@skippingstone.com
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