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OPEC Decisions & Actions Have Dominated Price Cycles Since late 2014

OPEC Decisions & Actions Have Affected Nearly Every Price Point Since Oil

s Prices Collapsed in 2014
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* OPEC decisions & actions have dominated oil prices since late 2014.
* Production cuts resulted in change from contango to backwardation in forward curves.

* OPEC+ production cuts probably responsible for $20-525 increase in WTI since Sept 2016
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OPEC+ Production Cuts Have Removed Almost 600 mmb From the Global Market

OPEC-NOPEC Production Cuts Have R d ~596 mmb of Liquids From The Global Market U.S. Tight Oil Has Added 157 mmb of Crude Oil & Condensate Since OPEC-NOPEC Production
Production Cuts Have ged 1.5 mmb/d Cuts Were Announced in November 2016
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* Despite lack of full OPEC+ compliance, cuts have removed ~596 million barrels of liquids from
global markets since November 2016.
e U.S. tight oil has added ~157 million barrels over the same time period.
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Both OPEC+ and Unconventional Oil Share Responsibility for 3 Years of Low Qil Prices

Non-OPEC Unconventional Over-Production Caused The Oil-Price Collapse Eagle Ford & Bakken Tight Oil Incremental Decline From Peak 2015 Levels
OPEC+ Over-Production Through 2016 Prolonged Lower Prices si56 Is As Dramatic As Permian Increase
Non-OPEC Unconventional Output is the Most Serious Threat to Price Recovery
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* U.S. and Canada unconventional over-production caused the oil-price collapse.

* OPEC+ over-production made low prices last for 3 years.

* Tight oil production has surpassed 2015 peak levels by ~414 kb/d with the principal increase
in the Permian basin.

* Both OPEC+ and unconventional oil continue to be potential threats to price recovery.
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Much U.S. Tight Oil Cannot Be Readily Refined Because of Oil Quality Issues

Average U.S. Refinery Input was 31.8 API° in 2017 U.S. Tight Oil Plays Average 2% Intermediate-Heavy Oil (<35°API)
2% of Tight Oil is Heavy-Intermediate (<35 API°) & 12% Light Oil (35-40° API) - 85% is Ultra-Light Oil (>40° API)
12% is Light (35-40 API°) and 85% is Ultra-Light (>40 API°) 8.50 110%

Eagle Ford Permian Bakken Avg Tight Oil  Conventional U.S.
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e U.S. refinery input average is 32 API gravity but only 2% of tight oil is less than 35 API.
* Only12%is "light” (35-40 API) & 85% is ultra-light/condensate (>40 API).
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There May Be Limits to U.S. Crude Oil Exports

Crude Exports Increased From +1.0 to +1.2 mmb/d, +0.23 mmb/d (+1.6mmb/wk) The U.S. Is Unlikely to Ever Import Less Than ~6 mmb/d (2017 Avg 8.0 mmb/d)
Down From Oct Record 2.1 mmb/d but $6.45 Brent-WTI Spread Favorable For Exports Market ’ Because Domestic Production & Distribution Cannot Meet Growing Need
Saturation for Ultra-Light Oil May Be a Limiting Factor For Heavier Oil For Blending & Light Oil for East Coast Blending
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* Crude exports reached a maximum of 2 mmb/d in October & have fallen to an average of 1-2
mmb/d since.

* This may be because of more international competition for limited ultra-light refinery capacity.

* There have also been concerns about variable quality of U.S. light exports

* Condensate produces low octane gasoline & lacks middle distillates needed for diesel production.

* U.S. light oil imports have increased mostly from West Africa.

* That is because it is cheaper to import than to pay for rail shipping & because the Jones Act prohibits
foreign carriers from doing commerce between U.S. ports.

* The threat to supply & price from tight oil may be different than many imagine.
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Recently Opened Diamond Pipeline Has Reduced WTI-Brent Spread by S5/barrel

$8.00

$7.00

$6.00

$5.00

$4.00

$3.00

$2.00

t Premium to WTI Crude Oil Price ($/barrel)

§ $1.00

Br

$0.00

-$1.00

5200 source: EIA & Labyrinth Consulting Services, Inc.

Labyrinth Consulting Services, Inc.

5/6/16,

(5]

6/6/16%9

Brent- WTI Spread Has Fallen From $7.24 to $2.70
As New Diamond Pipeline Has Brought Bakken Oil to Tennessee Refinery

Planned Diamand Pipeline Route
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The Diamond Pipeline will ultimately bring 200 kb/d Bakken tight oil to Plains-Valero refinery in

Memphis bypassing storage at Cushing.

The Caprock Pipeline that brought tight oil from Cushing and the Gulf Coast to the Midwest is now

under-utilized.

The price of LLS & Mars crude has plummeted because it is now stranded in Louisiana.

Caprock now plans to reverse its flow direction.
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Exports Have Been The Primary Reason Behind U.S. Inventory Reductions

U.S. Crude Exports Increased 537 kb/d (3.8 mmb/wk) in 2017

U.S. Refined Product Exports | d 483 kb/d (3.4 b/wk) in 2017
e D /d (88 b/ k) I Year-Over-Year Product Exports Grew 379 kb/d (2.7 mmb/wk)

Year-Over-Year Product Exports Grew 87 kb/d (0.6 mmb/wk)
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» Refined product exports increased an average of 3.4 mmb/week in 2017.

* 2017 crude oil exports increased 3.8 mmb/week.

* Product export strength reflects an improving global economy in part because of lower oil prices.
* Crude exports have increased because of supply outages in Africa.

* The widened Brent-WTI spread has produced an arbitrage advantage to U.S. producers.
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U.S. Crude + Product Inventories Are Essentially at The 5-Year Average

Crude + Product Comparative Inventory Decreased -6.6 mmb This Week line Comparative | y (C.I1.) Has Fallen 40 mmb (35%) in the Last 6 Weeks
WTI Spot Price is ~$3.50 Undervalued at $63.77 iod Distillate C.1. Has Fallen 97 mmb (158%) in the Last 2 Weeks
Based on the C.I. vs Spot Price Yield Curve
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* Comparative inventory is 8 mmb above the 5-year average as | have predicted for many months.
* Thisis a counter to trader sentiment that prices will move lower.

* Curvature of the yield curve suggests that price increases should accelerate.

* Distillate and gasoline C.I. are near 2 year lows reflecting strength of consumption and exports.
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