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* Global and local Crude markets
 Hydrocarbon trading and shipping
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Global Crude Oil Markets c1VA

Few major p|ayers driving macro economics of Crude oil markets are Complex! Just listen to

oil price the news.
- OPEC
- USA
. . Country producing more than it consumes
RUSSIa @ Germany Country consuming more than it produces
Canada
South Korea
United States .japan
o2 Saudi E
:o O o Arabia %
® %o :
In million oil-equivalent Brazil 3
tons, 2016 ° . O =
=
o
@ 5
o ® [ ] Production : :
B consumption Only the names of the top 10 %
consumer countries are given. @
OPEC’s capacity Crude supplies different for each country.
* 79% of worlds crude reserves but.... « Nationalism (Venezuela)
« production is only around 30% of total, hence « Capitalism (USA)

restrict supply to control prices. * Hybrid (Russia)
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Global Crude Oil Markets r 1VAA

Remember how we said oil markets are complex Crudes processed in Australian refineries
Need the right oil at the right place « ~60% Asian crudes
« USA exports and imports oil?, Why?  ~15 % Middle east crudes
« Australia exports and imports oil? , Why? » ~20% African crudes
< o
25
27 .‘.
./' R 4/\
25 91 11 _,,JF' 11
& 11
k
‘} 36 Sl 2
\ N ﬁ”_‘x’?‘: -
2 6 -
==» To Asia Pacific
To Europe \L/
= To Americas : -
—> To ME and Africa Short Balanced Long
market market market
Crude oil: Major global flows, 2017  mton . 1R

Note: Based on OECD flows; Based on OECD flows. Arrows are indicative and represent flows between regions, not exact trade lanes. if not specified, non-OECD flows are based on OECD export data
Source: International Energy Agency oil statistics database, BCG analysis
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Crude Oil Qualities < 1VA

 There can be a lot of contaminants within crude oil but density and Sulphur are key indicators
 Heavy and sour crudes are cheap, but hard to convert to finished products
« Refinery equipment makes all the difference

Asia Pacific regional refiners—optimized crude diet

API Gravity
Avg: 1.33
50
)
i -
20
| 40
E 30
-
% Avg: 23.8
Q 20
E Refineries in SEA region to
compete for similar
light/sweet crude as
> 10 Australian refineries
>
©
V)
0.0 0.5 1.0 1.5 2.0 2.5 Sulphur Content
Sweet = ==0 o Medium - Sour &

SPC: Sinopec Shanghai Petrochemical, ONGC: Oil and Natural Gas Corporation, IOC: Indian Oil Corporation, HPCL: Hindustan Petroleum, RIL: Reliance Industries,
BPCL: Bharat Petroleum, SPRC: Star Petroleum Refining, BCP: Bangchak Petroleum, TOP: Thai Oil Pcl, FPCC: Formosa Petrochemical Corporation,

SKI: SK Innovation

Source: HSBC; Viva Energy; BCG Analysis



Australian Crude Oil Market
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T
BONAPARTE BASIN  140° 150°
Total produced: 4513
Crude oil remaining: 952
Condensate remaining: 2331 -
LPG remaining: 886

I
120° 130°

BROWSE BASIN 10° -
I‘ Crude oil remaining. 195
Condensate remaining: 7140
LPG remaining: 1701 0 750 km
L |
CARNARVON BASIN ;
Total produced: 17 706 CANNING/
Crude oil remaining: 3826 ROEBUCK BASINS 1
Condensate remaining: 5224 Total produced: 20 |
LPG remaining: 2178 Crude oil remaining: 180 | QLD
= Condensate remaining: 180
LPG remam ing: 129 i A
- COOPER/ .
| EROMANGA BASINS \
= Total produced: 3274 | ) BOWEN/ 20°

SURAT BASINS
Total produced: 303
| Crude oil remaining: 38

\\ b:% s ; Crude oil remaining: 700
‘Tﬂ_,r—u-x_ | Condensate remaining: 294 5, \

LPG remalnnn 226 \\

'AMADEUS BASIN | ,
Condensate remaining: 10
VWA Total produced: 120 75 ! : et
Crudeoilremaining: 52 ~— "7~ " " S . LPG remaining: 7
Condensate remaining: 14 - g

LPG remaining: 1

i

PERTH BASIN
Total produced: 187

. Crude oil remaining; 26
| Condensate remaining: 12

i o CANBERRA, ACT

VIC 4
MELBOURNE
= R

Liguid hydrocarbon (crude oil,
condensate and LPG) resources

Cumulative production (to 2014; PJ)

Total produced: 78
Crude oil remaining: 43 |§
Condensate remaining: 306 °
LPG remaining; 322

- Crude oif resources (PJ)

= - Condensate resources (PJ)

- LPG resources (PJ)

Petroleum basin

TAS GIPPSLAND BASIN 40°
Total produced; 26 542
HOBART  crude il remaining: 1054
Condensate remaining: 951
LPG remaining: 506

— Ol pipeline

1 1 1 1 1 | AERA 3

Source: GaOsCIENCE Australia, Encom GRinfo, a Datamine Australia Pty Lid.
Whilst all care & taken In the compllation of the petroleum pipelines by Datamine, no warranty is provided re the accuracy or completeness of the information, and it is the responsibility of the Customer to ensure, by
independent means, that those parts of the information used by it are correct before any relance is placed on them. Accurate at August 2017,

Traditional Australian oil fields are depleting
. Gippsland basin ( Bass strait)
. Cooper basin (South Australia)

North west shelf discoveries have bolstered
Australian crude reserves

Australia is net short crude but we export ~70% of
our crude, why ?

* Right oil at the right place

* North west shelf crude very light and
preferred feed for complex chemical
production refineries in Asia.

Future crude field discoveries expected to come
from WA and Northern Territory

* Ichthys field recently online producing large
amounts of gas and condensate
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Oil supply chain

Now the basics of crude is understood, we will explore the supply chain

8] G Eﬂ
O O El‘::>

Domestic Pipelines Pipelines Wholesale Retail sites

and imported Distributors
i m
Sourcing —Pp Terminal * *
storage

. Domestic Shipping E

refineries Shipping
Commercial Retail

@ Customers Customers
Imported

prrif;i nu?:t’::s Shipping Trucking




Trading crude ol
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Market pricing benchmarks

* Crude -> Brent , West Texas Intermediate (WT]I), Dubai
* Products -> Mean of Platts Singapore(MOPS), ARGUS
» Oil purchased for a price based on agreed marker price

For Australia,
 most crude traded off Brent
« most product traded off MOPS markers

Import Parity Pricing basis for Australian fuels (ie diesel)

Market Importance

Mumber of
Providers

Market
Benefits

How Market Participants Use Price Assessments

Reference Price
» Used to negotiate contracts

_:..-:_'u L
(00 Multiple

» Source of pricing intelligence
« Informs price trends

Benchmark Price

« Jsed to settle contracts
« Used in bilateral contracts that

have floating prices linked to a
benchmark index

(7)) One or Two

+ Enables buyers and sellers
to manage risks of temporary
price movements

Cash-Settled Futures

« Benchmark price used by
exchanges to settle
futures contracts in lieu of
physical delivery

Exchange Partners

S&P Global Platts data has been licensed
to exchanges and other antities for listing,
trading, and clearing purposes, including:

« CME Graup « MASDAC OMX

« Intercontinental - Singapore
Exchange Exchange

« LCH.Clearnet + Takyo _

- London Metals Commadity
Exchange Exchange

() One or Two

+ Cash settlement reduces
transaction costs incurred in
physical delivery

The price | pay for diesel

in Singapore

MOPS Diesel+ Quality .
premia

| hire a boat to get it from
Singapore to Melbourne

Cost of freight

The landed price in Melbourne
MOPS Diesel +premia+ freight




Shipping Crude Oil TIVA

Now you have purchased the right crude how do you get it to
you ?

Shipping can an be analogous to travelling by car
« Spot voyage: Hiring boat is similar to hiring a taxi.
Pay a rate to get oil to you but ship owner covers the
rest

 Time charter: Similar to a hire car
« Bareboat: Similar to a car lease

Windows for picking up the oil are to be negotiated with the
seller and you need a boat that can meet that window

* Think of it as a que to pick up your product.

* Brokers negotiate timing with supplier and ships to
solve this logistics puzzle.




Shipping Oil products
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Ship size and type is important.

What can you fit on your berth/port?
What can the load port take?

What is economical?
« Expensive to under fill a boat but
« The bigger the boat the cheaper per ton of product shipped

4
N

Eiffel Tower: 318.7 metres high with a gross weight of 10,100 tonnes

Empire State Building: 381 metres high with a gross weight of 365,000 tonnes

¢

The Jahre Viking: 458.5 metres long x68.8 metres breadth x 24.6 metres draft

Cargo type

Refined products

Refined products or
crude ail

Crude oil

Average Freight Rate Assessment (AFRA) Scale - Fixed -
eia’

Vessel class, capacity (thousand deadweight metric tons)

GP (General Purpose) 10-25 D
MK (Medium Range) 25-45 DWT

Typical product
_ ships to Australian
market

LR1 (Long Range 1) 45-80 DWT

LR2 (Long Range 2) 80-160 DWT

Typical crude
ships to Australian
market

—

VLCC (Very Large Crude Carrier)

160-320 DWT

ULCGC (Ultra-Large Crude Carrier)




Shipping INternational COmmercial (INCO) YIvA

Common to
oil shipments

I
I

INCOTERMS 2020

Point of Delivery and Transfer of Risk

Loading Destination
Port Port The Buyer
Alongside Aiongside
First Carrier - Nk i .‘
n
- N .
G M llll ;. -51
|
f AGREED PLACE
-] J .} | e
! AGREED PLACE !
[Pt aEsS | ——— ===
| PORT OF LOADING

-——— I

! PORT OF LOADING
__—__—
PORT OF DESTINATION

PORT OF DESTINATION

PLACE OF DESTINATION

______
PLACE OF DESTINATION

| PLACE OF DESTINATION

. ! | ___________________________|
|  DESTINATION

|  DESTINATION

- SELLER’S OBLIGATION - BUYER'S OBLIGATION 0 TRANSFER OF RISK

)
e —

e

OCEANAIR



Hedging

Crude oil stocks held are partially or fully hedged to reduce the exposure to market prices during
transport and production

Refining margins are more complex to hedge as over hedging will erode value when refining
margins are strong

Australian oil industry has large FX exposure as oil purchased in US$ but sold at the pump in
$AUD.

PHYSICAL DELIVERY . RESULT
Oil E The result of changes
‘ delivery § in Oil prices
HEDGING o $5+85= 0
§ 55 for barrel §
o il Futures :
’ positions close
S:_multmnm The result of changes
0il Futures sale i !
in the price of

% 50 for barrel § Al Forives
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Energy Aus

Often see images of refineries in the news but what is behind the scene?
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The distilled products are then
piped off from the different levels
of the tower. These separated
products are called fractions or
distillates.

This process may take place
along multiple distillation towers.

Distillation -> Boiling oil to separate heavy from light products

Cracking -> Breaking heavy bitumen oil into gasoline, Diesel, LPG
Reforming -> Production of high octane gasoline
Treating -> Removal of impurities from crude, ie Sulphur removal

Petrochemical Outputs:

Light Ends Hydrotreater

(Boiling point < 0° C) / § Propane & Butane

Distillation Tower Petrol (Gasoline)

AN

Crude Oil Storage Kerosene / Jet Fuel

\

Diesel Fuel

% Heavy Fuel Oil

W‘Naxes & Lubricants

. % . , s . Q \; Bitumen (Asphalt)

Steam Boiler

Residuals
{Boiling point > 500° C)

VIVA

EnergyAustralia




PRODUCTS

In addition to fuels, lubricants, and bitumen, countless other products
are made from chemicals derived from oil refining:

Cosmetics ;
Electronics

-y
-
- e T
-
- P
- -
- -y
- el
- ‘-...‘

-
-

Plastic Bags

Energyfustralia

- Rain
] B Boots
House Paint )
Plastic ————
Bottles
@
Nappies

Water &
Sewage Pipes

Hot Air

Balloons
Optical Media




Australian Crude Refineries
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These technologies and others applied multiple times and at scale.

3

Ju

PETROL
(38%)

FUEL OIL
(3%)

DIESEL
(31%)

LPG
(3%)

AL |
"'] ]n"‘ hn"'l.‘.‘

"FlrI‘r‘!- v o)
e .".- -1.-1."“.-

o
\ > JET FUEL

—r —

27 (14%)

0‘% OTHER PRODUCTS
(11%)

There are four refineries in Australia:

Altona (Mobil - Melbourne)
5.0 billion litres per year

Lytton (Caltex - Brisbane)
6.5 billion litres per year

Geelong (Viva Energy - Victona)
7.5 billion litres per year

Kwinana (BP - Kwinana WA
8.6 billion litres per year

These refineries combined produce around
50 {%:. of Australia’s transport fuel needs

(and around (5 Y/, for petrol).
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Global Product Balances- Gasoline

Gasoline: Major global flows, 2017

EU gasoline Miton
shipped to
USA . i

8.7 /
B = Australian market

2.2 slightly short to
balanced
3.3 &
- T0 Asia Pacific
To Europe
== 10 Americas
= T0 ME and Africa Short Balanced Long
market market market

2017 region balance -- --
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Global Product Balances- Diesel/Kerosene r 1VAA

EU short diesel
and matches
USA gasoline
short

Diesel/Gasoil: Major global flows, 2017

Australia
slightly short
9.2 diesel and
== T0 Asia Pacific kerosene
To Europe
==p T0 Americas
= T0 ME and Africa Short Balanced Long
market market market

20173 region balance -- --



Victorian Infrastructure
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'I', MelbournelUHI

= [

Somerton

L h [1 EMLfda‘f expansion apprweél‘}
4 N T _6.5ML/day mogas_ '
' LML /day je

61 ML
6 gantries

ICS Allegiance

Bunker barge

Ny ‘ " United Hastings
o 62 ML Mogas
~—r =7 30 ML Diesel

4 gantries
(S0ML new tankage under
construction)

Crib Point Pier
Petrol and diesel berth

Jet fuels demand
5.2 ML /day

Ground fuels demand

23.9ML /day
13.1 ML/day mogas
10.8 ML/day diesel

% 7.4 ML Jet I 24 MLJet
A i 7
g L e ] [
- ! |l - d |
Hj ~.Mabil 'and'BP Yarraville terminal % Somerton pipeline
' (jetinterconnection to Snmeﬁnn_pilme under construction) \ -[
) 141 ML
| e Viva Energy Newpoﬁterﬁﬁﬁal
), (40ML new t’nnkage approve ]85 ML __,u'
), Mobil Altona Refinefy § gantries 5}

/ [Caltex Newport terminal

_JL 3.5 NIL /day diesel (aoML newtankage appruved] =
Viva En:érg'f Geelong Refinery ) ) . Co ]
7.8 ML/day mogas Gellibrand Pier o
2.0 ML /day jet Crude Oil J/ _WAG
6.2 ML/day diesel g Avalon Airport MobitATtona and Vi
1.5 MLJet

Esso/BHP Iz'
Crude terminal |

Lung Island PlerI

Crude berth |
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Buy/ Sell ALz

Figure 2.2: Refined product demand by state in 2017 (thousand barrels per day) Balances pl’OdUCt between |OcatI0nS around Austra“a W|th Out

need to ship product around the country.

BP sell fuel volume
to Viva in WA to * Reduce costs associated with shipping material
supply Shell (Viva) « 6-month term agreements between major competitors; BP,
service station N e Ampol, Mobil and United with Trafigura and Glencore
- * Volumes not balanced (ie not a swap), pricing is based on
WA -2 2 import parity
No buy/sell
A  Viva refinery makes gasoline and exports gasoline to QLD
n 5 to meet needs of Shell (Viva) service stations
EH?  Ampol does the same, makes fuel in QLD and sends it to
Kwinana Refinery VIC
AnILE ) « Two full ships will pass each other at Sydney.....both
companies paying for shipping. ($3/bbl or ~$2M per
viC month)
Geelong (120 kb/d)
Altona ['?Q/ﬁwd} B uy /S el I
G Gasoline e G 3 TAS * Viva agree to sell gasoline to Ampol service stations in
b ot h R Victoria and
o 4 ) - Ampol agrees to sell gasoline to Shell (Viva) service
* Kb/d thousand barrels per day .Viv? sell fuel to I?P stations in QLD
nvic f:rtl.sp Service « Each refinery can sell its gasoline without having to ship
S sratons D material around at increased cost to refinery and

consumers
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Consumer Networks r 1VAA

Product is trucked from fuel terminals to
commercial customers and retail sites.
Secondary logistics system is very
extensive to reach the end customer.

For Viva only there is a lot of trucking
completed.

~45million Km per year (1,125 x around
the earth)

~180,000 deliveries per year
~200 trucks (50% metro / 50% regional)
~20 Transport providers

Company Controlled Service Station Site Network

~1,900

~1,400

1,165

B
-1

Caltex BP Viva Energy Woolworths 7-Eleven

B Company Controlled Sites® B Franchise Sites®



Consumer Networks
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The oil product market is very different for each product, as such there are a
variety of companies that compete in each sector, some better than others.

——— Competitive market with
major fuel companies
and many independents
competing

RETAIL

Few competitors in fuel
§ oil market due to
complex nature of
managing fuel barges.
Only 2-3 companies in
this market

NN N NN N\

MARINE

SEoro

TRANSPORT

HHH

MINING, OIL & GAS

Limited to providers
who can supply large
volume contracts and
supply chains

Supply based on both
pricing and whole
solution packages.

ie lubes and fuels

OEO;

BITUMEN

Airports limited to
maijor oil players who
own joint airport
hydrant system.
(JUHI)

One refinery that can
produce bitumen in
Australia, remainder
imported by two
competitors.
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Australian Fuel Taxes r 1VAA

Many people are not aware of the taxes imposed on fuel
» Fixed excise of 42.3 cents per liter
 10% GST on sales , ie applied on top of the fuels excise

So as oil price halves , the pump price will not half due to affect of fixed excise system

PETROL PUMP PRICE

Refined product cost or landed cost

= Singapore petrol price (MOPS95)

= Shipping cost

+« (Other costs
- Chuality preamium for Australian fuel standards
- Insurance and loss
- Wharfage costs

PRODUCT COST

4()%

GOVERNMENT TAX

1 5% INDUSTRY OPERATING
COSTS AND MARGINS

Exciza - 40 cents per litre (indexed twice a year to CPI)
GST - 10%

Wholesale operating costs - Terminal cperating cosls,
admin and wholesale marketing costs, government company
taxes and charges on wholesaling activities.

Retall operating costs - Admin and retail markeling costs,
the costsof running service stations like wages, rent and utilities,

governmeant company taxes and charges on ratailing activities.

Land tranzport coste - Getting fuel from the fuel terminal or
refinary to the bowser,




- \ll 1
Changes to Australian Fuel market L1VA

The world is moving towards low Sulphur gasoline

» Australia expected to move from 150ppm to 10ppm by 2027

« Cost to industry AU$1bn to upgrade hydro treating capability,
~A$250mIn per each refinery to install equipment

* Could present a significant challenge to Australian refineries.

Example of a hydro treater

. 0-10 ppm
11-30 ppm
31-50 ppm
51-150 ppm _
151-500 ppm ‘; Countries may apply lbwer Imis for diferent grades. regons/obes or
hased on average conlent. Deladed nformabon on limids and reguiatons
501-2500 ppm *  can be found af wew ’
Hﬂ' hfmﬁm Souroe Sradas Ao sors, My 2008

Source: Srraras Advisors, May 2016
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Changes to Australian Fuel market

Increase in alternative fuel options coming to Australia
« Electric vehicles
« Adoption dependent on several factors
 EV cost decline as technology advances

. . : : EV deployment uptake forecast
« More publicly available charging stations PIoY P

« Beat the range and charge rate hurdle No. of EV on the road in ('000), ARENA 2018

» Currently expected to track on the lower adoption rate 6,000

e | 27.9%
 Hydrogen venhicles voo

« Technical barriers to entry in logistics ' 17.3%

 Difficult to compete in personal car market but heavy

iIndustry would be an option 2,000

4.9%
EV market expected to be beat hydrogen at this stage but who .

knows what the future will hold 2015 2020 2025 2030

EV % of passenger cars in use
If high EV take occurs
« expect it to hit the gasoline market due to family sedan being
most likely substituted vehicle
« would place pressure on Australian refineries that are primarily
set up for gasoline production
« would not impact on supply infrastructure
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