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Wednesday October 12", 2016

1800-1900 Pre-dinner drinks @ Latitude Bar - Intercontinental Resort

1900-2200 Welcome Dinner @ Papaya Room — Intercontinental Resort

Thursday October 13", 2016

0900-0915 Welcome , Program and Logistics Sean Pang
0915-0930 Innospec in the Fuels business Phil Boon
0930-1015 Fuelling the Future (1) Brian Watt

Crude oil exploration and production
Refinery investments and upgrades

Supply and demand of refined fuels

1015-1030 Q&A

1030-1045 Coffee Break

1045-1130 Fuelling the Future (2) Brian Watt
Vehicle developments — role of PHEV/hybrids




Vehicle legislation — impact on fuel demand
Regional trade/fuel flows

1130-1145 Q&A
1145-1230 Lunch
1230-1730 Visit Tour
1900-2200 Dinner

Friday October 14" 2016

0900-0920

Trends in Diesel
Vehicle developments
Engine testing ; DW10 B/C
Changes in diesel quality/legislation

Innospec’s offering

Simon Mulqueen

0920-0930

Q&A

0930-0950

Trends in Gasoline
Vehicle trends — GDI
Engine testing
Changes in gasoline quality/legislation

Innospec’s offering

Simon Mulqueen

0950-1000

Q&A

1000-1030

Coffee Break

1030-1050

Trends in Aviation Fuels
Jet fuel and Conductivity
Innospec’s offering
Avgas and 100LL; PAFI/FAA program

Innospec’s offering

Simon Mulqueen

1050-1100

Q&A

1100-1120

Trends in Marine & Residual Fuels
Marine fuel quality
Marine fuel legislation
HFO in power generation

Innospec’s offering

Deepak Kamran

1120-1130

Q&A

1130-1230

Lunch

1230-1630

Visit Tour

1900-2200

Dinner
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Economic Outlook

N

L

Legislation Vehicle trends
enewable Fuels
1

R
[

Crude OIl
Supply/Demand

Refinery
Investment

(DL BRTRITHE
R B AR ARt S S R B B RV R - (ERRERREK
BB RBMBH A S DEEY)  MURRERELOIZEEE - F4RER

LB E #r Bt - 2 2
ENERGY / FUEL DEMAND LOWER THAN GDP

Energy is gradually decoupling from economic growth...

GDP and energy Shares of primary energy

220 e / M o HGUM R K T FE
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GDP i energy FH[ w 0%
MR / e %
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EEEGEHIREHE R R B4R 0.8% » I LR FR 5.8% » AiE 3 -
BUT THE WORLD NEEDS ALL ENERGY FORMS

2040 By Fuel
Quadrillion BTUs
250 oo Average Growth / Yr.
2040 — 2010 - 2040
1.6% \1 0%

2010 —» ., ,

150

100

S0

i = 1 8

Qil s Coal Bior Nuclear S lar W d Hydro Gco

& 3
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GLOBAL DEMAND GROWTH BY PRODUCT 2013-2035

16.0 million barrels per day; annual growth in %

0,
14.0 1.90%

12.0
10.0
8.0

6.0 0
0.73% LIz 1.62%

4.0
g e 1 l .
H .

= O O H

0.0
-2.0

Gasoline Naphtha JetFuel/Kero Middle Distillate Heavy Fuel Oil LPG Other Products

Source: Stratas Advisors,
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Pressures on European Refining

BJOM R K R [ 2 88

‘ EU environmental & Competmon from
U demand biased to climate P°|'°'95 “subsidized™ national
istillate due partly to / K companies refineries
tax system 7 2
* aE I EE AR AT R H

C titive i t of \/‘9, &N)

ompetitive impact o - [ ia, India, i,
US tight olishale gas 5%\ et el

US refining energy b refined product exports

costs Y2 EU costs.

Export refining capacity
in the Middle East: major
new capacity on line

US gasoline demand
reduction: US close to
balanced

& 5

REGIONAL PRODUCT DEMAND OUTLOOK 2013-2035

16.0 million barrels per day; annual growth in %
o RAE A ERRTEY
i
9{ 12.0
10.0
E 8.0
EANY)
1.61%
| 40 2.16% 2.33%
B ]
0.0 _ —
20 -0.14% -0.08%
North America Latin America Europe CIS Middle East Africa

Source: Stratas Advisors,
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W B Fi/NZEFRE] 126g/km BY CO2 HEIY » & 2021 FHREFEEZE 95 g/km » HE 7 -

EU FUEL QUALITY POLICY STATUS

Discontinuation of renewable energy target for transport sector after 2020

FQD

RED

Vehicle
Emissions

+ 6% GHG emission reduction from transport
fuels by 2020
= Discontinuation of target after 2030
+ Fuel quality

* 10% renewable energy in transport by 2020
= Discontinuation of the target for
transport (upon MS decision)
« Sustainability criteria for biofuels (also FQD)

« Euro 6/Vl in 2013/2014 (NOy, PM)

* 95 g CO,/km in 2021, more super-credits —

& passenger cars
co, ReguM 147 g CO/km in 2020 - vans

CO2 FEfszE 20

IR ZE 95 g/km

HDV - communication published in May
2014; awaiting legislative proposal

21 4

GASOLINE:

+  Sulfur - 10 ppm

+ E10
DIESEL:

+  Sulfur - 10 ppm

« B7 (or higher)
BIOFUELS/HIGHER BLENDS:

+  Contribution toward dual target

« Various blends (E85, E95, B20, B30,
B100) and different bio-products
(biogas, BTL, HVO, PVO, etc.) in the
markets

VEHICLES:

+ 126 g CO,/km (NEDC) from cars -
average in 2013 (target for 2015: 130 g
CO,/km)

+  173.3 g CO,/km (NEDC) from vans —
average in 2013 (target for 2016: 175 ¢
CO,/km)

[ 7

FESBINTTE © 7 2020 ¢ DIATHRE SRS RIA M 2 B - YSiinie 8 -
CALIFORNIA LOW CARBON FUEL STANDARD

Carbon Intensity (gCO,eq/MJ)

Exhibit 4. LCFS Compliance Schedule for Gasoline and Diesel

Gasoline

88
86

2011 2012 2013 2014 2015 2016
Compliance Year

& 8

JIIVANE AR, SR i)
Az CO2 HHl

2018 2019 2020




TIAEEERRM G T » 7 2020 £F > £ERSHIEISERIFEMR RS 0.5%5K 0.1%LL T
CLEEOM i) - HRRASE - @ EHEA 0.1%EHRR e s (B9 ) -

SULFUR LIMITS IN MARINE FUELS _. 10

max 0.5 wt% S

SO. ECA* Review Availability _ max 0.5 wt% S

max 1.00 wt% € max 0.10 wt% S

effective Puerto Rico * For IMO, abatement technology {such as exhaust-gas scrubbing) is allowed as an alternative to
ECAbecomes _ | ysing compliant fuel

I max 1.5 wi% S MGO 4 b max0.10wt%S
| max 0.5 wt% S MGO

.....................

| Directivg WithinECA @RSRIRTIAS
| 2012/33§u i ] In EU waters, bijt outside ECA max 0.50 wi% S
| Passdngerships in EU ANRETIIWIAN max 0.50 wi% S

2018 2020 2024 2026 2030

IR 2020 SEEERFHREAMEE R 0.5%
& 9

B RIECN K EZBINEEFIHERREE - AMECINEES % SOx FERREHER
HRE > (AE 10)

Typical Scrubber Installation
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FLEET SHIFT ??

Light Duty Vehicles
Milkon

400 = Elec/Plug-in/Fuel Cell
T Dioaey U E TS | HEEEEAIRKERIERE
300 = Gasoline
e
200

mll.
o ._l

2000 2010 2020 2030 2040

& 11
HRTERE 2 HEE - BN AN MBI T

TR S EEENE(E 12)

TESLA MODEL S P100D $130,000

I "ZERO /
:HIS§!ONS
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AIEIERE 15~20% 2 BRSO 5 1 2(H 13)
DIRECT INJECTION GASOLINE ENGINES

15-20% fuel economy
Particulates ??

Becoming ubiquitous

[ 13
HAAHTHRE 2 BRI EN J77UHEE(E 14)

HYBRIDS DRIVE GASOLINE ECONOMY

12
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(1) BRORERRISHEE PERUE R 2 SRS

Euro Emissions Standards — Diesel Light Duty
_M““““

Euro 1 1992.07
Euro 2, IDI * 1996.01
Euro 2, DI** 1996.01
Furo 3 2000.01
Furo 4 2005.01
Euro 5a 2009.09
Euro 5b 2011.09
Euro 6 2014.09

BRI Lt B ORI » MR 4 Sa A 1A 5b B 6 HTiE T PN(ParticleN
KRR S - TR T PM R EEEES
USR5 [ BB R

Diesel Engine Technology — Passenger Vehicles

2) &

g/km

2.72 0.97 —
1.0 0.7 —
1.0 0.9 —
0.64 0.56 0.50
0.50 0.30 0.25
0.50 0.23 0.18
0.50 0.23 0.18
0.50 0.17 0.08

0.14

0.08

0.10

0.05

0.025

0.005

0.005 6.0 X 101

0.005 6.0 X 101

A RS NI RN B TR

Emissions Level

Year

Major Engine
Technologies

Euro 3 2000 - 2001 Higher pressure direct
injection
Common rail fuel systems
Unit injector systems
Euro 4 2005 - 2006 After treatment almost

essential

DPF’s on larger passenger
vehicles

Oxidation catalysts on
smaller vehicles

2009

Higher pressure direct
injection

Smaller injector nozzle
diameter

B EE AR

Euro 6

KB R ISR
Ell -

2014

\/
V-

Injection pressure 2000 — 2200 bar
Cylinder pressure200 — 220 bar
Cooled EGR and oxycat + DPF
Selective catalytic reduction (SCR

13



FEEHERAERE 2 R N 5 | R fir . S » iRAULE 5 [ e I A e R
(2000~2200 bar) XRB/NLER » BEEES » (XE 16) °

Diesel Injector Types

XUDS9 Injector, Euro 0 Cummins L10 Injector

Euro 3 HSDI injector Euro 5 HSDI Injector

BERERE =EREE

OB SE ZTAR

Changes in Diesel Quality — Legislation

EN590: EN590: EN590: EN590: EN590:
1993 2000 2005 2009 2013
= 11.0 11.0 11.0 8.0

Polycyclic Aromatics,

%vol.max

Cetane Number, Min 49 51 51 51 51
Density @15° 820-860 820-845 820-845 820-845 820-845
C, kg/m?3

Distillation T95, °C, max 370 360 360 360 360
Sulfur, ppm max 2000 350 50 10 10
Oxidation Stability 25 25 25 25 25
g/m3, max

Induction Period, hours,

min* - - 20 20
FAME Content, %v/v 5 5 5 7 7

&8 B RS RS E FYERE EN590:2009 4K  HEF AR SEEE 1% -

14
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Deposit location —
7= BE 200~220bar &7 LE Y

BT

& 17
(S)EELRINE S EA SN » B [ ERERLEE RIS R HEE R - WE
18 ~ 19 » FeH Powerguard JRLEHE B - 22\ 5 BIMEE F LAY B -

Peugeot XUD9 Clean-Up

63% Clean-Up 97% Clean-Up
80 80
@, 70 ® . 701
£5 e £3 eor]
88w B
§ £ 40 2 £ 407
E 30 's’g 30171
- S 20 = o 20_/
2 2
10 10

EN590 EN590 EN590 EN590
Basefuel Basefuel + Basefuel Basefuel +

300 mg/kg 500 mg/kg
300ppm FRHIEIA 63%0K F R

Powerguard Powerguard \

rried out to CEC F-23-01 test protocol N ot
: d during testing 500ppm /ﬁﬂﬂﬁﬂﬁ 97 /O/E /%

clean-up performance observed with Powerguard at a range

i 18

15



DW10 Clean-up Performance

20 T

o | #500ppm s A
= - pr——

Observed Power Change %

R

=3 12 16 20 24 28 32 36 40 a4 18 52 56 60 &1

Test Hours

[ —=—+ 500 makg Powerguara —a—+ 200 mg/kg Powerguard |

-up required not yet fully defined in the market. Rapid clean-up
differentiator of Powerguard technology

ible in 1 to 2 tanks of fuel
innospecg-

(O)EEBRFRHS BB T TH - N - AHIREES % PM(Particle Mass)A FaR
E - AEREHmmE RPN T & S EERFEESHEZR 10PPM ¢

Euro Emissions Standards — Gasoline

g/km
Euro 1 1992.07 P27 (7 0.97 - -
Euro 2 1996.01 2.20 0.50 = =
Euro 3 2000.01 2.30 0.20 - 0.15 -
Euro 4 2005.01 1.0 0.10 - 0.08 -
Euro S 2009.09° 1.0 0.10 - 0.06 0.005*
Euro 6 2014.09 1.0 0.10 —_ 0.06 0.005*

2s only to direct injection gasoline engines
Changes in Gasoline Quality — Legislation

ENS590: EN590: ENS590: ENS90:
1993 2000 2005 2009
42.0 35.0 35.0 35.0

Aromatics, %vol.max

Olefins, & vol. Max - 18.0 18.0 18.0 18.0

Benzene, % vol. Max 5.0 1.0 1.0 1.0 1.0

Oxygen, % wt. Max - 2.7 2T 3.7 3.7
i Sulfur, ppm max 1000 150 S0 10 10

RVP, kPa 35—-100 45 — 100 45 — 100 45— 100 45— 100

&8 B ATARHRIAS T E Y ERE EN590:2013 4K » HERHE 2 & max3.7% -
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IR 5 R (1] 20) - IR DDA S SRR DR BER A IR B A E A - BRI
W(E 21) > 5[ EERFPIRFEFERE 5T 47%(E 22) :

Vehicle Emissions and Fuel Economy Data

Fuel
Consumption,
HC co NOx 1/100km
Base Car at 30,000km (cold start)| 0.091 0.711 0.080 6.27
Additive Car at 30,000km (cold start)| 0.057 0.307 0.066 6.12
% Improvement additive over base
(cold start) 37% 57% 18% 2%
Base Car at 30,000km (hot start)] 0.032 0.441 0.067 5.78
Additive Car at 30,000km (hot start)] 0.026 0.152 0.057 5.63

% Improvement additive over base
: (hot start) 19% 66% 15% 3%
B 20 | seonmise e R s B B

Additive Mode of Action — Friction Modifier

Piston

Cylinder

Cylinder ompression

liner

/
/ Qil control
ring

& 21

M102E Clean-Up Testing

Gasoline | Octimise Mean
IVD,
mg/valve | -

500ppm PRI IIEIA 47%0RFRR

0 252.0
EN228
Gasoline

550 132.8 47

[ 22
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(8) B RTIEE RS R 2 /R EES [2(GDI) » LA Mini Cooper S #&#k BMW B48 ik
WEREES [ ZERERBE - (& 23) 5 BESUINEERE IVD SOlEF A (Fuel A)E
Innospec ELMES [ZHT/ARDIAI(Fuel B) @ S&FRFTAIIRIE S (25 F AP -
BRI AR HI = TR BB DA B e RS TR S 1 AT - A(E 24) -

GDI Testing

* Vehicle test — Mini Cooper S
equipped with BMW B48
direct injection gasoline
engine with turbocharger

* Standard CEC European
reference fuel demonstrates
injector fouling

ction time shift main
1ieasurement (“long
uel trim”)

& 23

GDI Testing — Keep Clean

I |=
S £s1 EFRNBIE GDI 55 B %
A=
=2 AR BR
(, i iz

| A = Current Innospec IVD technology
B = New GDI Additive technolog

innospecp

[ 24
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3. BN EBEIRAT Sox PERBRAEZE R ELEISIRERE Btk > BALNT] 0.58 BIHAHIA
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