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* Her yuz yilda bir yeni yakit teknolojileri hayatimiza girmis

In 1912 the Diesel driven MV Selandia left Copenhagen
into a world with no fuel bunkering possibilities
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8 stratejik kanal ve bogaz deniz ticaretinde belirleyici rol
oynamaktadir.
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 10.5 milyar ton esya.

* 59 000 uluslararasi faaliyet gosteren gemi.
* 350 milyon ton bunker iiriini tiiketilmekte.
* 280 milyon ton fueloil.

e 70 milyon ton gasoil.
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Transportation fuel demand by sector

Millions of ol-cauralont banels por day
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m Enerji hayat standartlari icin ana unsur
gl

Gelismekte olan lilkelerin standartlari
yiikseliyor

Ekonomi ve siyaset yakit cesitliligi yaratiyor

Petrol 2040 a kadar ana kaynak olarak
kaliyor.

Teknoloji en yliksek potansiyele ve ayni
zamanda en yiiksek belirsizlige sahip. Degisim
teknoloji ile gelecek.

s Dogal Gaz diger alternatiflerden hizl biiyiiyor.
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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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WTI Equivalent Breakeven ($USD)
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“shale gas” uruin maliyetleri
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glines enerjisi kurulum maliyetleri

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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Diinya Petrol Tiiketimi = 4.15 milyar ton/yil

Bunker = 350 milyon ton/yil = %8.4

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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Degisik sektorlerin emisyon paylari.

Transport(other); 0,70%

Manufacturing Industries
and Construction, 19.10%
Domestic Navigation ; 0,40%

International Marine
‘/\ 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)™™
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‘Marine Gasoil
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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 \\.]
'de¢|taer) ///""/

South
China Sea




BUNKER 2017

2015 2020 2025

GLOBAL
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Yakit ve motor teknolojileri hakkinda, 6nimiizdeki on yil boyunca, gectigimiz 100 yilda
yasadigimizdan daha fazla degisiklik yasayacagiz.

Global cap in 2020
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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



Demand scenarios — million tons
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Oil prices may well stay relatively stable in current $ terms

Brent
$/bbl Ceiling set by longer term fracking costs
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Bunker price differentials expected to deviate after 2020
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* High Sulphur Bunker Fuel Oil




“Scrubber” su anda en iyi ¢oziim
gibi gozukliyor
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WARTSILA

» 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...



BUNKER 2017

“It is difficult to make predictions,
especially about the future”

Storm P? Niels Bohr? Piet Hein?

Sucrubber teknolojisi gelisirken,

Yakit teknolojileri yeterince gelismez ise,

2040 yilinda fueloil talebi ve uretimi bugiinkii seviyelerin lizerine
cikabilir.
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Lt 11!

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¢in “MARPOL Annex VI” prosediirii
uygulanmal.

* ikmalden dnce kalite sertifikalari
» ikmal sirasinda kalitenin canli izlenebildigi sistemler tercih edilmeli = Mass Flow Meter
* Sertifikali ve Muhiirlii Mass Flow Meter ‘ g -
* Singapur 2017

e [stanbul 2014
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BUNKER SATIN ALMA DETAYLARI Clﬂ'e

KALITE d I

* Yakit talebi yapilirken yakitin teknik ismi kullaniimalidir
(RME 180, RMG 380, MGO DMA ...)

* Yakitin hangi standartlar ¢ercevesinde olmasi gerektigi belirtilmelidir.
(ISO 8217:2005, 1SO 8217:2012 ...)

* Gemiye, ana makinaya, ¢alisilan bolgeye gore ilave limitler talep edilmelidir.
(max density 0.95 veya sulphur %3.00 (max)...)

* ISO 8217:2005 ve sonrasinda ¢ikan kalite ¢ercevesi esas alinmalidir:

ISO 8217:2005
& 1SO 8217:2010
ISO 8217:2012(E)
ORNEK:

100 MT RME 180 (I1SO 8217:2010) max sulphur %3.00
50 MT MGO DMA (ISO 8217:2005) max sulphur %0.1 , max density 0.86
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BUNKER SATIN ALMA DETAYLARI

ORNEK INQUIRY

Please kindly quote your best for our following inquiry:

Vessel

IMO:

Dwt/Grt/Loa:

Flag:

Supply Port :

ETA:

Quantity&Fuels: 500 Mtons - HS/LS IFO 380 CST (RMG380 - Max. Sulph. 3,5 pct.)
50 Mtons - LS MGO DMA (Max. Sg. 0,86 - Max. Sulph. 0,1 pct.)

Fuel Specs: In compliance with the requirements of ISO 8217:2010 for petroleum products (Marine Fuel)
For Vanadium content above 200 mg/kg,
Sodium content must be max 30 pct. of Vanadium content

Buyer Account:
Payment terms:
Agent

Prices to be quoted per metric ton with applicable charges specified (barging, wharfage, overtime, tax etc.) if any.
Additional charges such as barging, wharfage, overtime and tax shall be specified.

The following parameters to be advised in your quotation:

atte
- Density at 15 deg. C, kg/m3 d 1'0

S

@’

- Water content, pct (v/v)
- Sulphur content, pct (m/m)
- Ash content, pct (m/m)



. TURK BUNKER SEKTORU
b 2017

* 42 500 — 50 000 gemi Bogazlardan geciyor

27 000 gemi limanlarimiza ugruyor.

* 14 000 — 22 000 gemi yakit ikmali yapiyor.
1.4 - 2.3 milyon ton/yil yakit ikmali yapiliyor.
70 bunker barci (55 bunker barci Istanbul’da)

* en dusuk bunker kalitesi = 1ISO 8217:2005
* Marpol Annex VI bunker ikmal prosediiri zorunlu. S

* Diinya nin en kaliteli bunker ikmali = iISTANBUL

S




S SONUC

* Petrol 30 yil kadar ana kaynak.
* Kaya gazi tahmin edilenden daha hizli gelisiyor.

* Yenilenebilir enerji yavasta olsa geliyor.

* GLOBAL CAP 2020 = Daha gevreci bunker riinleri = Gasoil 0.1 -

 Armatorlere daha fazla sorumluluk = Yiiksek standartlarda Bunker ikmali

* Yiiksek Standartlar = MARPOL ANNEX VI + Mass Fow Meters

Ulkemizin, Denizciligimizin ve cocuklarimizin gelecegi uluslararasi
rekabet kosullarinda ticaretine ve yatirnmlarina devam eden
sirketlerin basarisina baghdir. Sektorel dayanisma bu zemine

oturtulmalidir.
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2013 - 2016 = (43 + 41 + 40) olagan + 33 (seminer + sunum + konferans)
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NiSAN 2016 - BRUKSEL

- ==¥mg’¢"‘
[

1401 - Increased

i revenue d
implementation of 3rd P‘mu! o
bunker measurement solution [CYE]

42 April 2018

Deniz Eraydin - DirectoriOwner, CYE
Kaan Cuce — Sales Leader, Flov Emerso




