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* bunker technologies improved approx every 100 years

In 1912 the Diesel driven MV Selandia left Copenhagen
into a world with no fuel bunkering possibilities
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 10.5 billion MT goods.

* 60 000 (approx) internationally active vessel
* 350 million MT bunker product

* 280 million MT fueloil.

e 70 million MT gasoil.
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Total marine fuel deliveries in the world’s main bunker hubs
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Source: HS Markit

0 2018 IHS MaridL Al ights reserved. Provided “as Is”, without amy wamaniy. This map s not o be reproduced or disseminated and is not ta be used nor cied a8 evidence In connection with any tetitoral ciaim. (HS & Impartial and not an authorty on Intemational boundanies which might be subjact to unresolved calms by multipe jurisdictions.
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People X living standards = energy needs
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Transportation fuel demand

Millions of oil-equivalent barrels per day
Figure 8-2. World transportation sector delivered energy consumption by energy source, 2010-40
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Energy is the main element

Emerging markets’standarts are getting
higher

Geopolitics cause energy variety

Oil is the main source until 2040

alternatives

Technology has the biggest potential and
uncertainty. Change will come with technology.

6 LNG is growing faster than any other




One writer in the Times of London predicted In 50 years, every street in London will be buried under

é nine feet of manure. "
0)

MORTON STREET, CORNER OF BEDFORD, LOOKING TOWARD BLEECKER STREET,
MARCH 17, 1593,

Technology has the biggest potential and
uncertainty. Change will come with technology.
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Completion Optimization Timeline

PIONEER

NATURAL AESOURGES

Designing completions to allow more rock
to be contacted closer to the wellbore

N 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
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1) Assumes perforated lateral length of 9,000"

Oil Production Per Rig Year
- Bakken

B Eagle Ford
6K || Niobrara

- Permian

Annual Production Per Hz Rig (BPD)
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WTI Equivalent Breakeven ($USD)
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solar energy getting cheaper

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
W Other
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4,500

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Source: IRENA analysis and Photon Consulting, 2016
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*Working on diminishing bunker

originated emission
* Premature death % increased

Case 2b Mortality

Cardiopulmonary
1-10
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Bunker = 350 million MT/year= 8.4% of world consumption

2010

Source:
Report for the UK Dept of Energy and Climate Change by Purvin & Geriz
June 2011 (Now part of THS)
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Emission per sectors

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 |

Emission by Bunker = 2.4%

Almost 90% of transport = Shipping
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Marpol May 19% May 19% Nov 111 ECA limit Global S ECA limit Global S “\
Annex VI Marpol 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 SECAZ2, S from (subject to

limit 4.5% limit 1.5% limit 1.5% 4.50% review)*

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Aug 11t Aug 11t Jan 1= 200 nm ECA Jan 1=t

SECA 1, SECA 2, NOx reg.13 around US NOx reg.13

directive directive Tier Il and Canada Tier Il

into force into force from August (subject to

1.5% S 15%S 2012 jectt
review,

Ty

Low Sulphur Fuel Oil Marine Gasoil
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LATEST ECA
CHINA

Bohai
Sea
Waters

Qingdao

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

North China Lanshan 2B hao

Lianyungang '

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

=0.5% m/m.

Nanjing

East China & Yangtzes ot fuel with sulphur entering ECA shall

content << 0.5 m/ use fuel with
m when berthing sulphur content
at all ECA ports. = 0.5m/m

Yangtze River

River delta

Ningbo®

South China
R
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A 2015 2020 2025
35%S
Pending fuel
situation in 2018
1,0% S
0,5% 8

01%S



BUNKER 2019

=

i
==

Gasoil 0.1 V ULSFO

=




BUNKER 2019

IMO 2020 — Compliance Options

IMO 2020 is self-regulation by the shipping industry. Ship owners will determine the
compliance option but probably not bear the full cost:

* HSFO — Scrubbed
* 0.5% compliant fuels o a——
« MGO — DMA (0.1%) gy 10percent of e mane e
* VLSFO :
* Alternative Fuels
* LNG, LPG, Methanol etc.
* Non-compliance

Alternative fuels are on the rise

...ship owners are making late decisions after at first deciding to do nothing!



Pazar Payi (Bugln):

Gasoil = %18
Fueloil = %82

Pazar Payi (2035) :
Gasoil = %70
Fueloil = %20
LNG =%10

BUNKER 2019

BUNKER 2015
YENI YAKITLARLA iLGiLI BEKLENTILER

U.S. NATURAL GAS PRICES ARE THE

UK m
8046+« * 5670 Korea
&S 4 Sis3s 51578
4 Spein S $15.75
™ 0.80 -
$16.75 $14.10
* Brazil
$15.27
a.ﬂl

LNG nin beklenenden daha hizh gelisme gosterecegini savunanlar da var.
Kalite ve fiyat belirleyici unsur olacak.
20 yilda 6000 yeni insa (LNG) = rasyonel.

Normal combustion vs. knocking combusuon Normal combustion vs._knocking combustion

Spark plug ing FLL

Spark plug EM. 0

! 1
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;
[sureigaition ]

Knocking combustion = end gas spontaneousty ignites

t SASGNItON <t combuation
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IMO 2020 — Consensus Global Demand

20|20 Marine Fuel Demand Millions MTS
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IMO 2020 - Consensus Global Pricing

20|20 Marine Fuel Prices
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Bunker price differentials expected to deviate after 2020
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$240/ton $135/ton reS|.duaI oil will remain
= $400/ton available
. *
= $170M : ==BFO $/ton
= on
: ==MGO $/ton
0.50%S $/ton
BFO demand in 2020
could see the price
plummet
) © A > ) QD N o) ™ D © N > Oy D
O P P L L g g g g s

* High Sulphur Bunker Fuel Oil




“Scrubber”

Scrubber
water
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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...



CE Delft study for IMO (_/

conclusion:
Sufficient avails for 0.5%S in 2020

*Assumes 0.10% to 0.50%S fuels will be blends

Fuel type Demand forecast for 2020 (mill MT)

HFO (scrubbed) 36 (11%)
Max 0.10% sulphur fuels 39 (12%)
Fuels between 0.10% and 233 (73%)
0.50% sulphur *

LNG 12 (4%)
Total 320 (100%)

*Assumes 0.10% to 0.50%S fuels will be blends
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2020 compliance options

Each option for compliance needs to be
assessed by vessel owners based on:

Vessel type
Route

Age

Engine
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BUNKER 2015
YENI YAKITLARLA ILGILI MALIYET BEKLENTILER

How best to comply
In the near term this will be principally be a function of vessel age and ,

predicted trading patterns
Ship's  20e
age

Fuel Switch Fuel Switch Scrub/MGO ’ Scrub/MGO

15

Fuel Switch Fuel Switch Scrub Scrub

10

Fuel Switch Fuel Switch Scrub Scrub

Fuel Switch ‘ Scrub

New Buid

Befors 2020

Sow Bultd Triple Fuel/ Triple Fuel/ Triple Fuel/ Triple Fuel/
After 2020 Scrub Scrub Scrub Scrub

50 75 100
Predicted % of time trading in an ECA

©
(]



BUNKER 2019
CE Delft study for IMO @ |IBI1A

conclusion:
Sufficient avails for 0.5%S in 2020

*Assumes 0.10% to 0.50%S fuels will be blends

Fuel type Demand forecast for 2020 (mill MT)

HFO (scrubbed) 36 (11%)
Max 0.10% sulphur fuels 39 (12%)
Fuels between 0.10% and 233 (73%)
0.50% sulphur *

LNG 12 (4%)
Total 320 (100%)

*Assumes 0.10% to 0.50%S fuels will be blends

MEPEC 73 - October 2018

High Sulphur Fuel Carriage Ban = 1st March 2020
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Tiiketilen bunker = gemi tanklarinda bulunan bunker = armator sorumlulugu.

* ISO 8217:2005 — ISO 8217:2012 (E)standartlarinda belirtilmeli.

« MARPOL ANNEX VI bunker prosediirii Yakit ikmali i¢cin “MARPOL Annex VI” prosediirii
uygulanmal.

« ikmalden 6nce kalite sertifikalari
« ikmal sirasinda kalitenin canli izlenebildigi sistemler tercih edilmeli = Mass Flow Meter

* Sertifikali ve Muhiirlii Mass Flow Meter

* Singapur 2017 , -~ e o ::""’"[:FQ:\‘
_ :"-'! s T

e istanbul 2014




TURK BUNKER SEKTORU
(7 2019

* en diusiik bunker kalitesi = ISO 8217:2005 &
* Marpol Annex VI bunker ikmal prosediirii zorunlu. =3
* Diinya nin en kaliteli bunker ikmali = ISTANBUL P

2013 47 000 gemi 1.4 milyon ton
*2014 46 000 gemi 1.7 milyon ton
2015 43 000gemi 2.0 milyon ton
2016 42500 gemi 2.3 milyon ton
2017 43000 gemi 2.8 milyon ton
«2018. 41000 gemi 2.9 milyon ton
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* Petrol 30 yil kadar ana kaynak.

* Kaya gazi tahmin edilenden daha hizli gelisiyor.

* Yenilenebilir enerji yavasta olsa geliyor.

* GLOBAL CAP 2020 = Daha gevreci bunker liriinleri = Gasoil 0.1 + LNG + Succrubbers

* LNG bolgesel biiyiimesini siirdiiriir. Ana bunker liriinii olmasi zaman alir.

* Armatorlere daha fazla sorumluluk = Yiiksek standartlarda satin alma / Bunker ikmali

& mzo
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/. thank you C*
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