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Ik s~ st H“Ef ST INE- SN N lji[' NAES R e It f@ﬁﬁ IS 'F\[m
il (European Union) » A EU » PR 2507 (=7 % 15 T K 3% % - bifmsp
R E e 2 EVEIE R RSO hTRfER Wﬂf@f #%ﬁﬂ ﬁﬂﬁiwy
PR SRR A o AR RV B AR o ST R R S

A “Ff[»l TR W #F’, g Directive 98/70; H['TFTE Directive 2003/17/EC 41 #3 > f‘ =
RN Syt gﬁﬂ T+ LS RISk A E.BX[EE YR R ﬁﬁ”ﬂﬁ
Fﬁ ORI R @J BET e PR BT ﬂﬁlﬁﬂﬁﬁfuii/[
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Year 2000 2005 2009
Sulphur Max ; ppm 150 50/10 10
[Benzene Max ; % 1 1

Aromatics Max ; % 42 35

Olefins Max ; % 18 18

Oxygen Max ; % 2.7 2.7

RVP Max ; KPa 60 60

[E100/150 Min ; % 46/75 46175

|R_ON/M ON Min 95/85 95/85

\ A PN el T

Year 2000 2005 2009
Sulphur Max ; ppm 350 50/10 10
Cetane Number Min 51 51

Digtillation T95 Max ; C 360 360

PAH Max ; % 1 11

fiﬁiﬁ[lfﬁp#ﬂ%ﬁ?ﬁ’ﬁﬁﬁ% 9y R 3EIFF[#FFJ§“7)5¢ 2000 # 1 ] 1 FIf F'EJ@F"I:E”’)E’H G 5y ERL A 2005
ERRIENIEE N t;wmg[ugﬁg[ﬁ it IR 50 ppm + G (542 LS £145 35 vol % »
Eﬁﬂfd 3 i[fn‘E;l‘wai ¥ dghk'/;:igir e RS 10 pm s ﬁ%s‘lﬁﬁﬁﬂﬂﬁjﬁ" 2009 =F ik » HIHEFHR 0
3E[[ﬁfﬁ_ FJELET, 10 ppm o — YV s T [ Y el s EPEHI SIS 2 A e 5
igiﬁfﬁﬁﬁ}fﬁ,‘i% 10 ppm °
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Year Jan-00 Jan-05 Jan-05 CPC
EU-3 EU-4 Taiwan Typical Data

Sulphur ; Max; ppmj 150 50/10 180 50~ 70
Benzene; Max % 1 1 1 04~0.6
Aromatics ; Max% 42 35 36(96 &) 30~36
Olefins; Max % 18 18 18(96 &) 11~14
Oxygen ; Max % 2.7 2.7 2 1~15
RVP ; Max KPa 60 60 61.3 50 ~53
E100/150 ; Min % 46/75 46/75 -- 50/ 75
RON/MON ; Min 95/85 95/85 95/-- 95/85

2 SRR P A T

1.

ﬁ REE - ZE P AL L 180 ppm - @it BU-4 458 > IR 96 gl Fi Sl
Typical Datas~ 50 ~ 70 ppm [ 9% ﬁ)&" EU-4 7t » [j{jj\ F;[ ]| 2009 # EU- 5tﬂgﬁF[E;
10 ppm VIR £ R *M'l?ﬁ“gﬁrw[ﬁﬁﬂ%ﬁﬁ fi' {71 BU- 5’F:r ﬁEEé&J%‘“O

S fi' PESRETA EE L L1 9% =2 EU- 4fﬂmﬁl Elmmgl 95 = 44 it dEl & f‘E

Typical Datai?# 0.4~0.6% -

: %Lﬁ&ﬁ%% D ETR] EU-4 45T PB¢35%,1&[QS«IF JrppETE 96 5 T B LT 36 % -

= EU-APEILRT > fIIET] 96 SLSRNIIY A 1 El Typica Data%i} 30~36% -

*%‘K;ﬁﬁ? a3 FJ'J EU-4 H g HL 18%’1‘,»[3«1? i EIA BT 96 F H BT LT 18 9% 2

BU-4 SIaatt[f] > fIEfE ] 95 SLgiapic /*%‘LF[E% Typical Datasi¥ 11~14% -

pied! ﬂiﬁﬁiﬁ‘ﬁ@%ﬁ FIEL2% IS 06 i WP HISE 1 27 % I

EU-4 AL - HIfEE] 95 SLgtfil 7 %Rl Typicd Datasis 04~06% -

IRl S LA 1&[@3«'& i A L 61.3 KParS® EU-4 V4135 L 60 KPa AFT I HIE 1] 95

,".T?ﬁ NS ﬁz?“ﬁ%ll Typical Datas% 50 ~53 KPa -

. TREHERER 1 BU-4 IR E100/150 (T AN Y 100°C/150°C L AEIRAE 3 E)
(LT, 46/75 % » =5 sl % ﬁm, W7 T T10 ~ T50 - T90 = End Point » ([111E i 95 .51
Jil1./ E100/150 Typical Datasi 50 ~75 % - == EU4 HIFffIT -

, 3%@3 EU-4 7l RON/MON " [L£% 95/85 » 25 [i=F S i fififl RON ™ [ 95 » i |
F'J 95 ﬁi Ol = GEfift RON Typical Data 5+ 95.2 ~ 95.5 ; MON Typical Datas~ 84 ~86 - i’
{1 BU-4 L fiiie s -
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Year Jan-00 Jan-05 Jan-05 CPC
EU-3 EU-4 Taiwan Typical Data
Sulphur ; Max; ppm|] 350 50/10 50 20 ~ 40
Cetane Number ; 51 51 48 52 ~ 56
Min
Didtillation T95 ; 360 360 -- 320 ~ 328
Max C (T90)
PAH ; Max vol % 11 11 -- <50
Aromatics ; Max% -- -- 35 18~ 26
2 PR IR POT
1. FI’F’F SR T ET R FIRL50 ppm > = EU-4AESA(E] o U RS I/F‘F LEl
Typical Datai~20 ~ 40 ppm E}H?%l Z[] 2009 # EU- S%Ji’ﬁf’ﬁ%% HELI0 ppm R
2 VG R T R > T EU-S R A I
2. A HGEf R EU-4 ﬁﬁ?“]ﬁ’ﬁ FIERA f?ﬁ@ ( Cetane Number ) ™ [l 51 » 75451 5T EU-4 [V
- =+ }%}Jﬁ@ﬁv‘ 46 ~ 48 - ﬂ[ﬁ&‘ﬁﬁﬂﬁ SEETERA A ’%ﬁ%‘r (Cetane Index) ™[5 48 5 =2 EU-4 4
FIFEIT '*"JHWEI?FJ"&?:?EV'H = ’5‘5’?‘@’(‘\5} Typical Datasi~ 52 ~56 -
3. 2 ;—*Eﬁ ] BU-4 IR T95 HIEL360T - =5 AR R AT T9O H
338C [ b3l Akl T90 Typical Data 5% 320 ~328C -
4. 2R F 'F‘F EX‘EE | EU-4 Ef‘“ﬁ‘uérﬁ FIED % ‘”%ﬁb*ﬁi” (Polyaromatics) _H[SL 11 vol % » Z§ [l
R BE ‘JHWEI?FJ“B%?EI e, 'Fﬁfi Typical Datasi#’| #* 5
5. ’J“‘LF‘I}Z : I&ES«'FI ﬁfuq’lf&l“" w2 (Tota Aromatlc) NG, 35wt % 0 i fE EU-4 7% (ip ﬁfﬂj Fi

VT R g '/’Fﬂ*b;ﬁt Typical Datas% 18~26 -

(Z) EEE PR R RIS R £ R
R AT B R SRR F T L SO R P YA
A dEIJ AR ST EH S SOPEERIG R ERISOPHY PREE -

N ORI & iR (H16 g/ Km)

Gasoline & I THA CO HC NOXx
Euro 1 1/7/1992 4.05 0.66 0.49
Euro 2 1/1/1996 3.28 0.34 0.25
Euro 3 1/1/2000 2.30 0.20 0.15
Euro 4 1/1/2005 1.00 0.10 0.08

PSR ] 98/69/EC 7L Buro 41| I PRV - 472005 % 17 1 F L CO ~ HC »

NOx S PHIgE - 1k Euro 3 PRI [fifk (%5 50 % -

J78F!



& G H I PEAREE (TS - g/ Km)
Diesel EXaiis cO HC NOX PM
Euro 1 1/7/1992 2.88 0.20 0.78 0.140
Euro 2 1/1/1996 1.06 0.19 0.73 0.100
Euro 3 1/1/2000 0.64 0.06 0.50 0.050
Euro 4 1/1/2005 0.50 0.05 0.25 0.025

AP R (B @y 7 NOX - {1 CO I X - [E T 2005 = [l Euro 4 53T
& HEREYE D NOx #HbE T fﬁﬁgjiﬂ‘ 0.25g/Km> ' NOx + HC V#HtE T fﬁfggﬁé‘ 0.3g/
Km-PM #HEl HELEE 0.025 g/ Km» CO £HivE!l FEEE 0.50 g/ Km: £ 1 NOx * PM §i Euro
3 PSS M X 50 % > @TEﬂﬁ@"W%ﬁEI’J‘ HRCD B T E R REE R

OB A -

& GRS R I PR R (FT 2 g/ Km)

NP b F5 T NOXx HC+NOx PM CO
1/1/2001 0.50 0.56 0.05 0.64
| (<1305KgQ)
1/1/2006 0.25 0.30 0.025 0.50
1/1/2002 0.65 0.72 0.07 0.80
I11( 1305~1760 Kg)
1/1/2006 0.33 0.39 0.04 0.63
1/1/2002 0.78 0.86 0.10 0.95
Il (>1760Kg)
1/1/2006 0.39 0.46 0.06 0.74

DI 50y 3 B S S VSR P I > 7 2006 5 050

NOx ~ HC+NOx ~ PM -~ CO#H?V@%?%T*HJEB% (7350 % <57 o

@i U E B SOH #RAREE (FE 0 g/ Kwh)

Diesel B aub -GN i[5 g NOx HC PM CO
ESC 5.0 0.66 0.10 2.1
Euro 3 1/10/2000
ETC 5.0 0.78 0.16 55
ESC 35 0.46 0.02 15
Euro 4 1/10/2005
ETC 35 0.55 0.03 4.0
ESC 2.0 0.46 0.02 15
Euro5 1/10/2008
ETC 2.0 0.55 0.03 4.0




BCEE1 2005 2 10 7| EISE 2 (1055 Euro 4 BHAZE - NOX ERVEI 1 4% 3.5 / Kwh - 3
AR Eﬁ’?’\'\'ﬁ%"ﬁ% f’ﬁﬁ ESC( European Stationary Cycle)Bﬁi’ijx'\'?T‘@ f*ﬁfﬁi ETC( European Transient
Cycle) ~ 7 - 12008 & 10 FIEE] SOPIE = g Euro 5 ZHEEE - NOX FEFVE%%J:"J*E“ 2.0g /
Kwh- i F ' FLNOX £% = FI33 1]8g-14% FIIFEW, TR PR NOX S 2 ERU >~ HRfEVLD PHIEEY
i IO EIRERE « pI9ETE HC ~ PM~ CO VERARRIN A i I (S Ry 5 I e
2005 & 10 *| V= Frdihs  Euro 4 E1EISOH lﬂij’éffgl' OBD( on-board emission diagnostics system)
ElIlEEIEDs (e ?El?‘fﬁl'ﬁjﬂi’?ﬁ%@ [ PIEE =38 (De-NOx catalytic converter) P
5 (Particulate trap) » '] ) NOx ~ PM SHY » W[ F%] OBD % f’sﬂfz;%?ﬁ»ﬁi;“}imﬁ-'ﬁfjﬁ{iﬁd ’

fﬂ"J%‘%ﬁ%l”% P MET TSl VR e TR *ﬁﬁir’?}ﬂ%yﬁ iﬁﬁ’%i 1 ﬁ%’\“%[fﬁ [ ﬂn’“ﬁ :

& VI ET AR (S Sa R G s B PRTRLE ’FE‘%%J'E}#W[“ :

Euro 2 Cooled EGR, Oxidation catalyst
Euro 3 Cooled EGR, Oxidation catalyst
Euro 4/5 Cooled EGR, DPF, DeNOx catalyst

1~ Cooled EGR
174 F 35 EGR ( Exhaust Gas Recirculation ) 4= 5# |’f’“’gl'[‘§§”%,i7§5}%& Efm ﬁ#@ﬁf » EGR [KIFf 'Ejfflilr ,
IFU%[[ TR E T I F“ ’E‘?Fl W,E‘LF |y B W—J} o EHETRE (R [IFIJ NOx £R11El -

Turbocharger

Intake

Hustration: Cummins

Intake

2 ~ Oxidation catalyst
F{JF' |53 Oxidation catalyst # B8 B i AR 1L A& CO22H20 7 I'] ™ K=l i Oxidation catalyst
EFAEEBETR:

Cco
Aldehydes

HC
PAH

NOx \[0),¢

Flow through monolith SO,+H>
with catalytic coating

CO +1/2 02 CO:
HC + Oz CO2+ H20

PAH + O S5 CO:+HO
507+H70 Aldehydes + 02 ————3 CO:2+H:0




3+ Diesd Particulate Filter (DPF)

R M A1 PRE I RS e
SOX PETEISHLE |FBYPT » Ry FHT B2 B TL ) FOREER PM i
PM10 % PM2.5 £HVEI - 35 GO BURLE T ARG =i 114 it Diesdl Particulate

Filter & Z4¢ [ [ PM ZHVE! 1[:(4#’%’%%?3 ﬁ%’ﬁﬁfﬁ catalyst = DPF ?IZA’IEIFWEJ B3 o

- Diesel Particulate Filter (DPF)
Nl regeneration technologies

- Engine control —_— : —~ -

— To increase exhaust gas

temperature By =

Oxidation
Catalyst DPF

« Continuously Regenerating CR-
DPF

Catalysed DPF

= ==

Oxidation
m Catalyst

Example of DPF applications

+ Catalysed C-DPF

- DPF + Fuel Borne Additive

ST11E]



4 ~ DeNOKx catalyst
S VR (558 46 P50 4 ( De-NOX catalytic converter )+ | 2l [T NOx #Hir ! »
I'J™ £5559H DeNOX catalyst 1E PRt HEEI= :

'\-‘.

Operational mode of NOx storage catalysts

l:l lean mode: NOx storage
l:l rich mode: NOx regeneration

® nitrogen oxides

® additional exhaust gas
components

@ cleaned exhaust gas
components

me?kﬂ‘?‘:‘l‘f 1A NOX trap & ik M ?”fﬁ—ﬁd AT

(1) Poto, Yﬁﬁbﬁ% (= CRLZ S0 Al B UE) 10 ppm) VR > S5 NOX [pilfs

e [l E TR T JD (%~ ﬁgﬁl,ﬂgl—] l_’aﬁ:[% Q?F,Ill&;[ 10,000 Km > NOx conversion FIEH[F[

[ {552 BO%I) ™ > i L E PR 20,000 Km - NOx conversion 5l {2 30 % » i 5
il A 813 40,000 Km » NOx conversion i (X% 20961 | ™ » ZE0[H [ -

100
904 ------ A HE e IR e A : ..
and------ Lo e oo o [T [ Ve e e o - Lom e . e e e e T T T — T ———. . .
L : : l : : l l :
L I T R e T T T I e e T RN
£ L e . . . . .
{—] 60 4 e - - - - L
o ' [ |
5 ‘-#I ﬂ’.
g 50 + -y .- - - am .. .. _____ L, L de e e
: .
o 40+ -m - .——.----i ————————————————————————————————————————
kg [ | ]
o L |
— e e SR S S S S e S Em-- Ry -m s i e = I
mE L = = e
B S A e B, AL T Tl N Ll n Mgl NN
w
L A e
1] S000 10000 15000 20000 25000 30000 35000 40000 45000

Kilométrage piége

(2) ' NOx trapnf ENIEE Wﬁlﬁ’?‘/ﬁ@ﬁ HC EEivEl gy Ij::ﬁyp—k q\gﬁl .
HC (mg/km)
150

125

100

75

50

25

0 10000 20000 30000 40000 50000 60000 7YOOOO 80000
distance (km)
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World Oil Consumption, 1971-2030

(Final Consumption, Mtoe)

O Total
H Transport

A ~ Alternative Fud
1 - Biofueds

® Ethanol

Ethanol iﬁ{%&[ﬂﬁﬁlffﬁ“wwl = FE > 559 A, CoHOH o SEyifiFISs IS » FHUA
Rl &b A S A,sﬁv’?%H( OS5 =" B & ENE 35%) > PNIFERIA %‘UEIE’V’FE’ pA =%
%ﬂﬁﬁﬁ%WEﬁﬁﬁﬁﬁ’ﬁﬁéiﬁjﬁ%m%F B LB
IS o Pt TAUERL Iy IR i P T RV O R, e ORI

—rl 1

P

E-85 (850 "ot + 15K 1) SRS T B T o
E-95 (95% " + Sk D T IFEE R

RS (10% o + 90% Y BB M)

it
TR (22% S + 78% P T ITHYE

AERUBORIRRGT - VT 07 Pl TR SO CO #HVE! ™ 8 30 % » COp
TPt 30 % > HC [ [ &13H 10 %> = Zfﬁﬁijf‘ FEZEYR D > ARSI A ST B o (HIPR Sy
FREELS » (U7 AP SR ERFAIIR (A5 5 % - fi ] e T h [ = ORI
F‘ ORI ¢ fE I 1% [ iﬁﬁ@iiﬁl@ S 53 TR G o (B AP
E T B pﬁ’#—, ER RSN = 3 SREE S TAUTE SR w}ﬂguﬁﬁmh ;
5T13E]



' NOK 381 I o] - "oTlORBILUEL T e - BVRVRLEE ] pAE - 1y 4
s Al PRI (FIF 35%)

@ biodiesdl

BTG A R PP TRAE T (PO SRR [ & % TRTsER TG (Fatty Acid
Methyl Ester - FAME) (Fk, Afﬁ) KE| E[—d » o i B PIRT 5 BE FQL-I/JEHE[F@L:%Z ) FFE;L—I/jE[FEfL
FIV IR B > e A E'f R T TR 2 03 )3 S A R i ™ T R

4:_”&[[) 7{\3[[ T“Lﬂjﬁl[ iy r_;jﬁl[ ﬁﬁﬁﬁﬁl[ Py rz’iF'HE[ {*:jlq [‘l:t'ri@f’r#jﬁ[rﬁ'b[a[ > I ;j\ A
BTS2 B e

CH,O—C—R, CH;0—CR,
CLH;;O—E—RQ + 3 CH;OH ﬂ‘;};ilb CH;0—C-R, + Glycerin
CH,O—C—R; CH3;O0—C-R3

=B H s FRE B LS 5

BL0O : {15 100 9% ¢ FFEC CABEEr i) -
B20 : 20% Tyl (ﬁ?ﬁ*&ﬁ'r‘)%ﬂ 80% T 5
FUSIERCEAS LA Al ’*Fflr_ﬁ’y W?ﬁﬁ’ﬁ[ﬂww ff™] iﬁﬂ“ﬁﬁ”ﬂg’?‘/ VAT 4

(AR PO, L L i Sl i A2 0
e 7\ £, rgrjr%fgg[ﬁlfk JHEAGIE o N AFI] S TSP 2 50 '/'*ﬂllrlf'?’x%"

j Elcle | Eiil (KeallKg)

5 T > Biodiess 9,600 Kcal/Kg

: » diesd 10,960 Kcal/Kg

Vi DR R E

EXCrT SR 8%

(AR Fo@ ] 5%
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Union) ;7 ,Jlﬁﬂlﬁ CPREEPISHE 4 8 KL biodiesel F‘?ﬁTplE& 51— i
PR -

(b) » = S50 (A ™+ ASUBGHAGT 1980 = [ SRR 50 H o AR Ry - (e EE) 64
%> ™ IF"% 79% ARSI 1990 £ 3 SRS (R [ o AR VARG S
110 &3 & - i~ J?FF’?IFLF"J/TFJ—L}LEI, JORD A R E 2 SRR R
5‘?iﬁ’5*?"f "if%%&f‘a‘f’ﬁ@% > kL biodiesel E”T%’T]?'IEEE‘[ I3 (PRl

(© ~ s HIFT @ JlIFF- biodiesel VG I THYE ' E IEF‘ET\'“E Fo g
JoyEcp s H I“JF ’ﬁ =TRLV T 2 AL biodiesel i . [/5‘3 W L

(d) L_TFI{TFNF&‘\ : ?%5 F' I“Lﬁ ﬁ;’] I/E&ﬁjtﬁrl\ LJF(]‘EILJ’F”L:’%"EH?LFIJ“}‘ Jflf:[ﬁl ) 5 ?‘ﬁlﬁ

%ﬁ?ﬁﬁ%‘%ﬁ@ﬁ%@ ) }Hi biodiesel F’?ﬁTplﬁa  BYPY [P

» = PIELBE (DME---DimethyEther )

= PR RRRL- *‘E"‘,%‘WI » 33 7L CH3OCHg » 3282 1 2 21 | ALwpy p gy » B Ao
e ffim=EE 55 ~ 60’ T SO [ (B {4 2R 052 - DME 7 ,qr 16 ﬁ’E@\ £ 3
i E I VESLS ~ 3MPY) ] u&ﬁgfﬂ.ﬂn o SN [B] DME Se )] (b 27

F = ﬁ(yﬁ’@fﬁ?@ s 977~ NOx BRI [ (% o [RIP DME%?’:‘EI’@EI’S » S EERST
ﬁﬁlj K kL DME %?’ﬁ’?ﬁ"ﬁﬁﬂfﬁf% o PN AFI DME’%‘I‘E"?@’@ :

i 1 DME s LPG
[t CHsOCH3s CnHzn CsHs ; CaH10
s7-+ &l (g/mol ) 46.07 170~ 280 44 ~ 58
"%‘iy’%ﬂﬁ' (vol %) 3~17 0.6~75 6.7~ 36.5
E I (KeallKg) 6900 10230 4800
IR C -5C 200 ~ 410 -
A% (MPa ) 0.51 - -
SRR 55 ~ 60 40~ 55 -
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3 ~ Hydrogen / Fuel Cédll

WIS TP (Fuel Cell YRl FEGH] [ SFHS TRSEAN [ £ 0 [~ PR PR el o AR &5 IR
*t'?" J R PR d“ﬁ’ﬁ“g"ﬁ%ﬁi V53 I T P Ay 9 %I’“-%ﬁ’_ﬁl ks S TR
POARUR ot R ergﬂﬁb?& TRLAR S AR R R [ BRIy
oY PE SR PR 1 e

IR | 27 ﬁ @%[Fﬁf—‘j&p-vf [ Rl M T R T il T SR g—ﬁﬁb(Proton
Exchange Membrane Fuel Cell , [ PEMFC)!"| &=~ ﬁ\}zgqgltbf._'q]iﬁ ’E'Fﬁ%~ pgémF'r, e
SRR RS o AT E ERTES s ORISR 0 T (HEE H[Ewﬁ@ e T Wil I‘EF!*J
TR

o AT SR L P D

A~ e Hy — 2H™+2¢
or CH3OH +H,O — 6H" + CO, + 6

[t~ 120.+2H™+2¢ — H,0

or  6H"+6€e +3/20, >3H,0

[&K‘%'\'Fﬁ[asi'ﬁm;[ 25k Hydrogen / Fuel Cell 5477 ’?Qﬁ%@ﬁiﬂ“ﬂ HF/EJ EEY T
Hydrogen / Fuel Cell I/ {5 :

(2) TP i DS 10 80 -

(b) BT YE Fﬁi*‘ﬁ;'/ refueling infrastructure (ﬂpgnif@o

(c) Fg‘s??i]%‘f% membrane ‘/f%"j?ﬁf‘ o

FI FJ‘J[E\ EE s rﬁﬁ[yﬁ# refuellng infrastructure - i/[l Hydro F-5[[7 ## 4+ 2005 &+ = 2008 F f§-
Stavanger *LI 040 %}E‘i‘] “Eﬁ_& l!‘ 5% The Hydrogen Road of Norway /#?ﬁ y T
IFH, Reykjavik @IP Hydrogenmfrastructure %; {0 [y ink/ﬁwrfﬂ ""ﬁlﬂ Hydrogen
infrastructure [Ei’ﬂfmlf% FUE| f,**‘ﬁ“ i refueling infrastructure <5 WF%“T - VS
Hydrogen / Fud Cdll > ?p“ Fﬂgﬁﬁ N [‘prﬁ]iééﬁ’ N e F’jﬂyli’-’fﬂ[ré l/ﬁ?ewf :

Hydro building hydrogen infrastructure in HyNor - The Hydrogen Road of Norway
Reykjavik, Iceland

e Inthe period 2005 - 2008
HYNOR was established n 2003~ [ENSSeribosectume

with the objective of a broad drive H2 vehicles
LEILGOETOSIETETITVEE from Stavanger to Oslo
in the transport sector in Norway %=

In order to realise this objective,

there will be built several (T
hydrogen filling stations along the  XemYE-
road
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Clean Energy Partnership in Berlin

Hydro building hydrogen infrastructure in | f 1 r |
What is unique with this project?

Hamburg, Germany

» Largest European demo-project for hydrogen vehicles

o First public hydrogen station where hydrogen is completely
integrated in an ordinary petrol station

vl ' v ol |
- .
.Tﬁ_‘ - "

(P4)  BERTEITE 25 Biofuels 3%
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SRR3R R —’E?"'\’*‘“E&'i IS R RS a‘fﬂﬁ“ﬁfﬁ = TR RS

FI‘S@FF]HT Li G e TN RIS TR IR Bxxon Mobil) :
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R biofuels /[ 58 (1% | U+ ¥ 2005 £ [H11 2000 £ 1 0.2% HEf% 2% » 47 2010
ﬁpﬂ%ﬂ* 5.75 9% + % 2020 B RIEA 5 10% « (YTt « o et & DI (=000 2 4

By HpeEas - PR SRR F”TﬁTplE&ﬂxE U o N T IEA 7J7I"T Hi ethanol FF{E1 LY
[T P5E502020 5 163 10060 St B THEF L 1y e 70
TR ERRE R 10% > TRV AT A PRI TV = -

Biofuels Land Requirements in EU-15

Percentage of crop land needed to reach 5.75% and 10% transport fuel
displacement in 2010 and 2020, respectively

35%
30% —
25% =
20% —
15% : —
10% . -
5% j | ' : =
0% - T - - T T - T -
5.75% in 10% in 5.75% in 10% in
2010 2020 2010 2020
Ethanol displacement Biodiesel displacement
of gasoline of diesel
'
(=8
Source: IEA Analysis _i_ K{_:

() BRI AN EE

YT BRI S e S sy ™ R T 2 P SRR PR TS e e 2 ol T
t@[ﬁ&'[ﬁﬁﬁgq i 7% (Internation Maritime Organlzatlon , IMO)“,”@J/ MARPOL Conventlon [ffegA o
F B 2 AT 0 S 2 05 Ry S R AP0 P PN A e
e ST 365 00T 1 - TS 2010 = R-SARAPEATY SO B PWEIFW S0
1D 75% > 2267 (RS 2015 F EAApERY) SO BUR G BIE MANTERVY SO £l - I

- qEﬁIEY[—T A Sk SOp PHIVE! l—i\rbfﬁﬁnflp U

SO,-emissions 2000—2030

(thousand tonnes)
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Land-based versus ships

30000
27000
25000 | Su];thurconbentof
varibus fuels (ppm)
20000 ~
% 15000 -
= 10000
10000 -
"0 2000
1000 350 o .
[
n arine heavy heatingoilheatingoil 1road road road

bunker fueloil 2008 diesel diesel diegel
2005 2009

£ EI;F PR PSR 5 12005 7 5 5] 19 [ > MARPOL X afiff I+ ——[Ff (- & %
RIS L 35 B[TE'IJWTFIJ R 2 RS PR P S R (IR AR
ﬁ; % EU@%@%@%‘@@ YR - ] lﬁiﬂf?ﬁ ] Directive 1999/32/EC g[%ﬂ/[ﬂ % - (1) F1 2005
5 7] 10 | V{7 ST PRI HE0 45 %: (2) F112006 5 5 7] 19 | 11 LG 2 1
'Vi&‘ﬂpﬂﬂp El- ’F’TEHEIﬁTﬁVYS%, (3) F12007 # 11 4] 1 [ 107 {5 (north sea)is i |44
ﬁ“ﬁfﬁﬁﬁ%%ﬁf%%%' (42008 # 7 i 1A 6777 5 05, AN AR LT 15 % (5) |
2008 & 1| 1 P& s AE iR AT ﬁ;[ | VARSI R S 0.1.9 (6)
F12010F 1 7] 1 PR - A R S A SRR L AR '“ﬂpﬂﬁ'?ﬁ”ﬂflﬁﬁﬁfliﬁ 0.1%:

. . . . . Marpol
Legislation implementation timing Annex VI
+19/05/06 -
*Baltic Sea SECA (1) E.l.F. = Entry into Force

eScrubbers approved for use

+19/05/05
*Worldwide 4.5%S limit
*Global use of BDN

*01/11/07
*Channel & North Sea SECA

Ratification
18/05/04
A 4 A 4
E.ILF. ®
r 2004 2005 2006 2007 2008 2009 2010
A A 11 A
North Sea Use of 0.1% S Mandatory use of
Council of Ministers & Channel Gas oil in port 0.1%S Marine Fuel in
decision designated || & territorial all EU ports
1.5% S fuel || waters
Continued
use of 0.2% EU *Baltic Sea designated 1.5% S fuel
S Gas oil in Parliament *Mandatory max 1.5% S fuel for all EU
port & Second passenger ferries to/from EU ports &
territorial Reading territorial waters Directive
waters *Use of approved exhaust aftertreatment 1999/32/EC
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PV P B A o TR AR LT Offsetting B0k« S — SRRV ARk
Offset S%V i F,\'E' AL R RIS T 15 % 1) AT > 2 ﬁlﬂﬁ@wﬁ*
[HES SNE /S R U [ﬁ'ﬂﬁﬁ

Offsetting — the beginnings of emissions trading

e Groups of ships work together to collectively achieve an
emissions level at least as low as that achieved using low sulphur
fuel.

e Some vessels significantly reduce emissions by:
e Using ultra low suiphur fuel
» [nstalling abatement technology

e [ ow emissions ships are used to offset higher emissions made
by others — the group in total meets emissions requiremenis

1.5% Fuel Oil Emissions/ m o -
m q.ﬁ%,

Ships trading through the SECA

é e, SR

—_—

Low emission shi
2 i ps

(F) PR EETR R RS

SR SRRSO S+ S T TSI - i T B IR

VRIFE S5 | 1 2004 = i[5 GDP Ry =3 £3 9. 5% E 2] 1,232 7 {=f ﬁ‘]‘ﬁ‘/wﬁx 154 % >

L['L S0 5,930 B3 & [ EME 5,910 B3R jFI[Ff‘[ 2005 &+ Hif Iqﬁlmﬁ&@ 7,000 (B3
o (¥R 4V : US Embssy, FOREX)

CHINA: RECENT ECONOMIC INDICATORS

2000 2001 2002 2003 2004
Real GDP Growth (% change pa) 8.0 7.5 8.0 9.1 9.5
GDP per Capita, USD 853 921 989 1118 1232
Energy DMD Growth, % 0.8 3.2 9.0 11.0 15.4

Foreign Trade:

Total Exports, BN USD 249 266 326 438
Total Imports, BN USD 225 244 295 413

- 2004: Foreign Direct Investment: 65 BN USD
- 2004: Foreign Currency Reserves: 600 BN USD
- 2005: Exports to break the 700 BN USD mark




2004 5 [ LS BERE RGBS 0 GDP RS 1 % » RIS RAY 15 % o FIfjj B
BERL= Spo SRR PREIEY- ) o X fﬁ‘”i@%ﬁ*‘[ﬁ%?ﬂ“ [FIGERIH3R < IEA) » 2 REL
ASEIES LPG. AR 5t s EHITPESRATRE ] LR sl RIERIR = 7 F R -

Imports / Exports (MBPD)

4004

20017

'200 - T T l T |"f
2000 2001 2002 2003 2004

O LPG E MOGAS 0O JET © DIESEL B FUEL OIL

',*?fH“ ?Ebmfﬂ%é%k iz > S B s (BER ioh 2257) 7 2008 = 2010 #* HfK] CO1Y
EHVE - FIBXFE—# 1990 = EHivE jﬂ ﬁ [ 5.2 %l fEIvEE o IE'I%H'B‘H‘@éﬁ%J[”P%ﬁ T 3
SREYT NREIR o A NIRRT 18 CO IRV S Y= S

Hl[ﬁﬁu\@}{jif’* 2008 F H@Hﬁiﬁjﬁ FF'S‘@EE 2007 F AT R "/ﬁ%i'iﬁlF]F VBN
I 5 50 ppm > I I 119 o iy 2 SIS B 7 [ YRI5 50 ppm

ﬁ} 2010#%@%[5&%

CHINA: FUEL QUALITY EVOLUTION

SULFUR SPECIFICATIONS (WPPM)

2000 2003 2004 2005 2007 20107

* Only equivalent emission specs (post 2005) announced at this time

GASOLINE

URBAN: 800 800 500 150 50*
NATIONAL.: 1000 800 800 800 150

* 50ppm is to be implemented before the Olympic Games (2008) in Beijing

DIESEL

URBAN: 2000 500¢# 500 350 50*
NATIONAL: 2000 2000 2000 2000 350

# Voluntary
* i
50ppm is to be implemented before the Olympic Games (2008) in Beijing




(=) BRI -
(1) ~ 2005 = & =UR{H1 ™ N[ 5B A5 50 pom > [l 10 ppm JAsscifln <
(2) ~ 2006 & - JKjf5< biofuels 5t - [l RIFFEY B P PIERE) = RN I
(A) ~ (A (™ BB IS
B) ~ MRl A YE e Hi AU
(3) ~ 2008 & :RHEEFIFG I A -
(A) ~ AP S i = 1.5%
(B) ~ A i CO2 £t Eif1 2003 & 163g/Km i (3% F 118 140g/Km (U™ [f)
g CO,/km
210
200 ‘
190
180
170
160

150
140

Average CO, emissions g/km (ACEA data)

about

-12%

o ACEA-Target:
130 —t - — | | * g/km

120 :
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 Year

e Official EU Commission figure for 2003: 163 g CO,/km

(4)2009 ="k 10 ppm '] ™ AI ik l/th B

T B TOTAL AT
(1)~ ARIFH

BRI % i (TOTAL) 4% 1998 & 11 F| ik igd 82 7 [l EHIRG IS 231 2 il (FINA)
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Frederic Petit : Refining & Marketing , Marketing Development Loyalty , Customer Value Head of
Department

Chettramoni Ly : Direction des Installations en Clientele , Service Technique

Jacques Blondy : Raffinage & Marketing , Development Agricole

N —Eﬂj%m”ﬁ’ :

[=F

”F“’Iif “H T Mr. Petit /7 %’F TOTAL 122 ﬂ JArtE s 7 39 (= Quality / Customer Service/ innovation:

F/ flJr?:tZFF[!‘@? &R gj%iﬂlﬁ#ﬁﬁiﬂ\@'—ﬁ&?ga&gu VERIET =g, fi §FIF%*3E1

FFI! Quality F'ITFI EU- 4£§¥?fIJ3EIFF[[di£§I ; l”’ filft | e IZ?jiP‘jE&, 35 - 7“3E[‘“[/L'Iﬂf

HATHE10ppm '™ (R 7 2009 & EU-5 AR ) - ) SRR BOAT Y E e TOTAL jfi = HJ

AT A :r; il £ Customer Service (i %] "Top Service | » BRI

FoBEIME R [0 PORVIRFERL T fh 7479710 St 2 sy ARG ) R 2 AT

PP PLBBIER T il 48 3 VS - — BoRLgR ST B T Top Service 5 i

innovation ¢1p| J F': 5 F y@ﬁ;@j BVaET o LR 1FI 'Fg* TOTAL UWEWFHWEH » I “nﬁ]ﬂj

“éﬁ’t’lgfjf&r%?@ ”:’l’?J‘JFS‘f 5 ‘FJ"& 1996 F 3% /< ./ Royaty Programmers » [ﬁjﬁﬁjéﬁ = Fuel Card -

Member Card #5{fil - ') ™ /i &1 Eﬁ{*ﬁggﬂ’fﬁﬁﬁ :

%Eﬁ%ﬂ @?{Jﬁé‘ﬁ[wplfﬁﬁ_.wﬁ FEANINEINE ‘4[%?%#1 E’y AP L 2 jglfﬁ[},;ﬁ‘—ﬁﬁ%ﬁl ~ 2 cents
({4574 04~08 /74 )

E@Fﬁ[h EE?&%T%EJ%%E#?U— Q‘—_&#@ma [ £ TOTAL i 2 'F[J’:’V’T;f‘F’,i‘—_’j/ 6,850 {[it convience stores
FEL IR eSS SRS

BIOAHIED - = pIROE S pRhiil] - JpHr s TR = Hotel BT SRR it Fuel Card
A & T (R » [ TOTAL Y il B v s -

TOTAL > i JD?EI*#“V L (TR FT PRS00 LPG Y (560 JR55t - %J%E ff

FIFT > BBV U ﬁ%%w % SR -

ﬁlﬂjﬁﬂrﬁ: igjl’[aﬁmgiirﬁgﬂl%éj rﬁ”IﬂJF:ﬂ?T, "FFTE-VTLE@*EJJ\*EJ ,J\ .;rfFJJJ QEIWFFI—E-I%?F’ 4 Fugg[ i FFI[
(s ﬁ‘-}*igﬁjﬁl@ﬂ’gﬁ TOTAL 7% ELF Fﬁ[[ﬁp;l y ;‘%pﬁ.gg LPG [/Flrgg %,,J

FTRL PR © NHIEEE T RA RS - SRR - HiyTg rE'ET EL Iﬁ\%wél"‘%ﬂ

ﬁﬁﬁw%:wwWFM%@%WM$W&*wvwﬁﬁ@mw@@fW¢w5ﬁﬁw

 £5%H TOTAL it ELF iy H*ﬁfr}fd% A
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FEH

Andreas Graf : Manager Regulatory Affairs, Emissions and Fuel Consumption

Petra Sorsche : Leitung Fachgebiet Energie , Emissions-und Wirkungsanaiysen (EP/MGB)
Hubert Schnupke : Entwicklung PKW - Leiter Betriebsstoffe (EP/IMGB)

Dr.Eckhard Sausen : Leiter Fachgebiet Kraftstoffe/ Glykole

(3> %ﬁ%m”ﬁ‘ :

IRV Fdﬁl'lfFﬁ&T B PR~ SOPH ISRV RS BT S S0 ) éﬁﬁ[gz_]‘[;ﬁ
BN éﬁﬁlg‘:ﬂ*ﬁﬁm sk

@ -~ TR fﬁfﬁgﬁ biodieael ALY B P = rap I E D553 (5 %
biodiesal + 95 % ,“?[;;Eu) D g[ BRI Hfrﬁﬂ iz 100 % biodiesdl » ¥ 3?ﬁ|;“ﬁﬁw|%ﬂ’ﬁ[

11100 % biodiesel [ & = RN S Hﬁvwﬁﬁ?ﬁﬁaNW¢Vﬁﬁ@

B R A I

@ ~ Ethanol J1 TSR g o F U REBREEGT S Bk Ethanol 3> = RIPN K B fﬂ?ﬁ?i
m?’WF@WﬁW%¢§éEVﬁ’@@EwMﬂmwﬁF&mfw@ﬂ

@ ~ FIfjBEmI T LPG Yufisf - {HE]5% 700 4 CNG 150 -

@\pH@BwﬁdW@ﬁﬁlﬁmﬁWW[@#w[ﬁﬁ%ﬁUWD’HWﬁﬁ%O&Emﬁ/
2 TP ERY 57 % ¢ SO LOLEA /A (BT { AR 40 R )
EIATEER S 0.4TO 7o /22 F o SRl e 47 %

® ~ [ 1] = BT Iu[fﬂ ﬁfﬁﬁiﬁ 10 ppm | I ]~ o SIEREZ]] 2009 F EU-5 A Aufg v o

@ - SZ, RSl %JF} 2R Tiiﬁ Iﬁﬂﬁﬁ@f& > TR E f[J?Ti‘iﬁ f,fﬁﬁ"f 10 ppm ') ™ I Uk

Eﬂ*ﬁfé IR~ FYRE IS T g i i /;ffﬁ%ww 2 il
;]I 1‘#‘]3 ﬁ[pgg #EEQEH_I: f F'[LI:T = /@Tﬁfﬁéﬁ(&@ z Vﬁqjmﬁwﬁ/ gfﬁgqjﬁl[PE}
%‘?ﬁf RE - A A 520 B (1 (S ISR > 3 PTG EceEd 2 phe ™

T ijﬁEE :H [f[ J'E-J“%J °

FFEICH
¢#&mrm%@W@%%ﬁ%mWEﬁ 1R TOTAL A2 il ~ st 3l 2 il S SR
Sy S E TIDEE

S126F |



D)

()

3)
(4)

()

(6)

(7)

(8)

(9)

FEBURAGTL  FOFRSAS R TR e s - BRI o 4 2
[T, jglﬁ[{ ﬁ[{ LU T 7 A

L RS PR E%Fw\ﬁ%@mmswwﬁﬁ:imﬁﬁmw@ﬁﬁ
b R S ﬂw

=, ‘/_:ﬁ“;'/{%gxuﬁﬁ:”@fgfl{fj/k_ v[[r[ vEl 10 ppm I AT o

gl Ji[Fp ﬁ’ﬂpfdﬂ“ il g‘*ﬁu [isﬂ¢;xV?FJﬂ AR Sl F,F*E}}{EJ’EMS% [ = 1.5 %;
J}jﬁ“ 7&$E}{—JEI 0.2 % = 0.1 % ; & Biﬁ“%m#]ﬁﬁ?j@‘abj@pmﬁ HR 1 I/iﬂqup)-"-’npj“ S8
iE[ I/HF LEl o

tﬁ[ﬂfgiglﬁ,ﬁr B EHS iw\iplrlp wEl 10 ppm I F5 |1 is BB A i 0 o ﬂﬁfl
F?F%}Hfﬁ SRS A o 0y E T RO VF‘UT R ”F'?Tﬁ b d "’ﬁ‘*ﬁ

PR ETITEE Ik 2 FICHRER A R Mﬁ“ﬁu—fﬁﬁ@iﬁf R SRS 116
] )

4TIl 2004 5 6 5] 5 Ji[FP mg'dﬁ”le L&l 350 ppm [ = 50 ppm J/}Z‘ii%fﬂ“ TR
10 k| Vst f*J ENEN r, RIL: I[Jr#—_ sz[ HiEs Fi Bl 50 ppm '] —I/;E],n el R FAH A
A IR E S %ﬁjlﬁlf[b&' AT Ffrﬂ‘%ilﬁ\' bbb P TFIJ%%*E v 50ppm &
11 '/iﬁéﬁ ,E' Eﬂ[ TRl R 50 ppm ¢ [ﬁ eSS Lt | A e )
SN} I/f [[Fflitfj%‘* I lsghiy st i%;%ﬁgx JJF[ J*tj[ﬂj

] V%i?iiﬁlr EL10ppm I o SURLHT R %I%L[ﬁ\%ﬁ* VB S R E B
ST JD%"F’T%ﬁF b [ R AR | A @1 f/[" AR RS
=B %Jﬁfﬁ %wf%ﬂwé[ﬂ% ;yﬁ@wﬁ%@ignﬁ R -

ﬁ,’xﬁ:\z@y@%(vp biofuels » hydrogen/fuel cel) » 4 »swmrmwraswpgﬁw:%

SRR | SPSEF PR A - FORHAS » SRR i 5] VG
TR T mvw%ﬂ%’*@*ﬂﬁﬁwTﬁmﬂﬂﬁﬁHJW I ONG
l/q/ﬁ,:ggp) ﬁllﬂtj‘¢’ F'JFI[J“FJ fﬁg@%ﬁ R VR -

E VB R TR BT Iﬂm*'ﬂ%uﬁi m*‘*%‘ﬁuﬁl“ E PSS *iﬁ?’[fﬁl
F'Ji [UEill[=3 R ez ot “Jfaz‘al—ftﬁ BRI SRR E IJ“ .Hu 1 l[*%ulé\' b
[HI% DIE VR IR Rl 2 AR 200 KL 'fi’ﬁﬂﬁl %M“*JF %?ﬁ
1400fm HAg rﬁff‘ﬁﬁfrﬁﬁ‘gﬁ » EL PR R R e KAT%*V’[HI%WP ﬁ%’kﬁa
RSV ARTY  HRREP T RIS & SO VF IEHEIPF wéﬁlq%%ﬁﬁfp I

Il

—-—s

(10) hydrogen/fuel cell : IEf«EE A J@% hydrogen infrastion - glmu[ £ ]ﬂﬁ%& 7@1& [,ﬁ%ﬁ

5 SRR R @ﬂ?ﬁmwmedwhiﬁ@@ﬁFvﬁr
YRR (2 R -



2R

(1) The Russian Energy Market and the EU:
Opportunities and Constraints Christian Cleutinx, Director, DG TREN, European
Commission
(2) Globa Energy Market Dynamics Review of PAST AND Future Trends
Fridtjof Unander, Acting Division Head, Energy Technology Policy Division, International
Energy Agency (IEA)
(3) The Challenges Refiners Face to Meet European and Global Fuel Quality Initiatives
Director Refining, Europe, Middle East & Africa, Exxon Mobil
(4) Sustainable Mobility and the Role of Fuels for Future Powertrains
David Piper, Executive Director Engineering - Europe, General Motors Powertrain
(5) Europe Policy Overview
Peter Gammeltoft, Head of Unit, DG Environment, European Commission
(6) Europe Policy Overview
Axel Friedrich, Head of Division, Environment Transport and Noise, German Environment
Agency (UBA)
(7) EU Fudl Quality-Future issues
Peter Tjan, Secretary General, European
(8) Next step to clean diesel fuels
Eelko Brevoord, Manager, Technical Services & Development Hydro processing Catalyts,
Albemarle Catalysts
(9) Rapporteur on sulfur content of marine Fuels Directive
Satu Hassi, Member of the European Parliament (MEP)
(210) Marine energy-Demand, ship Operator options and the future of residue fuel bunker
Don Gregory Director, Environment & Sustainability, BP Marine
(11) Taggant development and application within the industry
Matt Darwood, Market Development Manager, Tracerco
(12) Meeting Euro 1V & V Requirements: The Diesel Vehicle Technology of Today & Tomorrow
Carlo Cucchi, Director, Emissions & Fuels, ACEA
(13) EURO 5 and EURO 6 Standard
Philip Good, Administrator, DG Enterprise, European Commission
(14) High Quality urea solution Adblue
John Arne Ulvan, Vice President, Y ara International ASA, Chairman, Cefic Automotive

Grade Urea Group (AGU)
(15) Measurement of  low sulfur marine Fuels on Board Using New X-RAY Measurement
Technology

Dr. Harry read-Director Rotheasy Global Fuel
(16) International Supply and Demand Overview: Alternative Fuels
Lew Fulton, Transportation Energy Specialist, International Energy Agency (IEA)



(17) Biofuels and other Alternative-what is the road forward
Anders R6j, Manager, Fuels and L ubricants, Volvo Technology Corporation
(18) Future Fuelsfor Sustainable Mobility
Herman van Wechem, Technology Manager, Innovation & Research, Shell Global Solutions
I nternational
(19) Hydrogen as atransportation fuel from REY KJAVIK VIA Hamburg and Berlin to Porsgrunn
Helle Brit Mostad, Director, Hydrogen Business Development, Norsk Hydro
(20) Climate Change & EU Emissions Trading
Madeleine Infeldt, Climate Change Unit, DG Environment, European Commission
(21) EU ETSimplementation in refineries-Partical aspects of monitoring and reporting
Jean Francois Larive, Technical Coordinator, CONCAWE
(22) CO, reduction Activities for Passenger Carsin EU
Herman Meyer, Director, Environmental Issues, ACEA
(23) China's Energy Outlook
Nicholas Costalias, Director, Refining, Economics and Planning, Hart Downstream Energy
Services
(24) Tell It Like It Is: Is Europe on the Right Path Towards CO, Abatement?
Dr. Axel friedrich, umweltbundesamt (UBA) dessau Germany
(25) EU Alternative Fuels Policy and Next Steps
Paul Hedson, Energy and Transport directornate general European Commission
(26) The Challenge of the Biofuels Directive for a European Refinery
A Buchsbaum,K .Hutter F.Danzineefer,J.Lichtscheidl Transport Fuels and Climate
change —David Hone, shell international Ltd.



