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In 1912 the Diesel driven MV Selandia left Copenhagen
into a world with no fuel bunkering possibilities
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Transportation fuel demand by sector

Millions of ol-cauralont banels por day
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Refining: Link between crude oil production and products demand
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Designing completions to allow more rock
to be contacted closer to the wellbore

o Version 1.0 Version 2.0 Version 3.0
: Initial Frac Design Current Frac Design Testing Underway
(2013 - 2014) (Q3 2015 - Today) (Q2 - Q4 2016)

1,000 Ibs/ft proppant « 1,400 |bs/ft proppant - Up to 1,700 |bs/ft proppant
30 bbls/ft fluid « 36 bbls/ft fluid .+ Up to 50 bbls/ft fluid
60-ft cluster spacing = 30-ft cluster spacing = 15-ft cluster spacing
240-ft stage spacing « 150-ft stage spacing » ~100-ft stage spacing
- S0.5MM per well vs. = +50.5MM to $1.0MM per
initial frac design’ well vs. current frac design'’
-80 wells

Oil Production Per Rig Year
. Bakken

B Eagle Ford
6K . Niobrara

- Permian

1) Assumes perforated lateral length of 9,000°

Annual Production Per Hz Rig (BPD)
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Delaware Basin
Wolfcamp Oil Play
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Exxon Chief Executive Officer Rex Tillerson. "Never bet against the creativity and
tenacity of this segment of our industry.”

(

120-Day Cumulative Oil Production*
(Bbl Per Foot of Treated Lateral)

2014 2015 2016 Est




WTI Equivalent Breakeven ($USD)
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Solar Farm Costs Are Shrinking
Falling equipment costs are driving record low electricity prices

B Module M Inverter [ Racking and mounting Other BoS hardware M Installation/EPC/development
l Other
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Source: IRENA analysis and Photon Consulting, 2016
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Predictions of spot annual average Brent $/bbl
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Bunker = 350milyonton/e B £68.4

2010

Source:
Report for the UK Dept of Energy and Climate Change by Purvin & Gertz
June 2011 (Now part of THS)
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Transport(other); 0,70%

Manufacturing Industries

and Construction, 19.10%

Domestic Navigation ; 0,40%

International Marine
Bunkers; 2%

‘/\ Domestic Aviation; 1,20%

International Aviation;
1,50%

Rail; 0,50%

2005, OECD/ITF ‘

Bunker = 2.4%
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May 19t Nov 11t ECA limit Global S ECA limit Global S
Annex VI rpol Marpol Marpol down to limit down down to limit down
ratified Annex VI Annex VI Annex VI 1.00% S to 3.50% 0.10% S to 0.50%
global S SECA1, S SECA2, S from (subject to
limit 4 5% limit 1.5% limit 1.5% 4.50% review)*

2004 2005

Aug 11th
SECA1,
directive
into force
15%S

High Sulphur Fuel Oil

Aug 11t
SECA 2,
directive
into force
15%S

2006 2007 2008 2002 2010 2011

Jan 1%t
NOxreg.13
Tier I

Ty

Low Sulphur Fuel Oil

200 nm ECA
around US
and Canada
from August
2012

Jan 1%t
MNOx reg.13
Tier 111
(subject to
review)™™

@

‘Marine Gasoil

2012 2013 2014 2015 2016 2017 2018 2019 2020
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NEW ECA
CHINA

Bohai
Tianji Sea
Waters

Qingdao

From Jan 1, 2017 From Jan 1, 2018 From Jan 1, 2019

North China Lanshan 2R hao

Lianyungang.

¢ All vessels berthing * All vessels shall use ¢ All vessels
at the core ports
shall use fuel with
sulphur content

=0.5% m/m.

Nanjing

East China & Yangtzes nonhat fuel with sulphur entering ECA shall
content < 0.5 m/ use fuel with
m when berthing sulphur content

at all ECA ports. = 05m/m

Yangtze River .
g River delta

Ningbo®

South China

__———Xiamen
<5 . P
Gﬁ;mg;Bea rl River \\.]
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South
China Sea
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Global cap in 2020
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Assumes 30% non-compliance
Equivalent to 60 million tons
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* Introducing the cap in 2020 increase distillate demand by 132 million tons
* but decreases residual demand by 130 million tons
7

RMeech@RobinMeech.Com

Robin Meech
Marine and Energy Consulting Limited
28 April 2016

Copenhagen
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» Global merchant fleet annual HFO consumption: 300,000,000 tons
» Average HFO sulphur content: 2.7%

» Average world ocean sulphate concentration: 2700 ppm

+ Entire world merchant fleet scrub continuously for 150 years

» Resulting world ocean sulphate concentration ?7?

« 2701 ppm...
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“It is difficult to make predictions,

especially about the future”

M.VJAS Z
8

Z ) Q

O S <
< 5 O
— Z U
N W) w—
_|_|_,"ur
N S
< D
> Y
< g <
NV Z W™
N () 4=
v s U
N < O
>0 H
— (N
) o —
o] n.ZvR

o >>8

Z —0Q
W U v
ovs A
_m_ D

Z
<

[T)

10

#ﬁ##‘#‘#‘#‘#‘#ﬁﬁd’#ﬁﬁﬁ*#-ﬂ*ﬁ#‘

|mResidual % M Distillate % |




BUNKER 2016

Lt 11!

¢CN]TSGAESY o6dzy{SNIT 3ISYA GFy1fFNPYRF 0dzZ d

AISO 8217:2006L{ h yHMTYHAMH O690&GlI YRIFNILEI NPYRIFI 0SftA

Aal wt h[ ' bb9- +L 0dzy{SNJ LINPASRNNN _F{1POG T1lYlF .
dzé 3dzt | yYI f PO

AT1{ Yt RSY | yOS (1IFftAGS aSNIOATFALLFT NP

ALSNIAFALIEP @S aNKNNI N
ASingapur 2017

ATad !l yod




BUNKER 2016
G/ hwLh[L{ a!'{{ C[h2 a9¢9wé ¢9




G/ hwLh[ L{

BUNKER 2016

al {{ C[h?

Bunker Profile - Barge: Tarabya-E
Thursday, October 20, 2016

([l Mass Flow Rate [l API Density
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B U N KE R 2016 Micro Motion Inc, Business Unit of Emerson

' | 2 Barge: Tarabya-
&/ hwbLh[L{ a!'{{ C[h O

System ID: 25720558

BOL Number: 638

Reset Time

Bunker Delivery Verification 20-0C7-2016 14:27:22

- Print Time
Micro Motion Inc., Business Unit of Emerson 20-0CT-2016 19:16:46
. - Bunker Begin Time
Barge' Tarabya E 20-0CT-2016 16:46:18
FUEL 0"‘ MGO Bunker End Time
20-0CT-2016 19:09:56
BOL Number: 638 W Tt
Reset Time: 20-Oct-16 14:27:22 % 151,282t
Print Time: 20-Oct-16 19:16:46 Begin Fwddr;;s;\;‘r
Bunker Begin Time: 20-Oct-16 16:46:18 End Fud Tnv. Afr
Bunker End Time: 20-Oct-16 19:09:56 41947 t
Mass in Air: 151,28160 mTon ik Rev4{g;8A2r
Bunker Begin Forward Mass Inventory In Air: 41840,37891 mTon End Rev Inv Air
Bunker End Forward Mass Inventory In Air: 41991,84375 mTon s 3}3?? t
Bunker Begin Reverse Mass Inventory In Air: 41602,45703 mTon 123.1647 &
Bunker End Reverse Mass Inventory In Air: 41602,47656 mTon Alarm Occurred: No
Gross Volume Total: 182,84030 m3 OIML 1% Class: Noncompliant
Net Volume Total: 182,30727 m3 Minimum Quantity: Pass
Average Temperature: 18,39500 °C No Power Interrupt: Pass s
1 R117- acy: M liant
Average API Density: 830,70959 kg/m3 Dimral ) 0N B2 MEdradys: hoce )
Alarms Occurred: None MID Cert#: T 10265
Minimum Cuantity: Pass The mass vacuum to mass air
No Power Interrupt: Pass conversion factor is: 0.998925
Overall Bunker Results: Non Compliant IMPORTANT: Attach this

ticket to BDN Report
Indicated time GMT
Original
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TURKISH BUNKER MARKET
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