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CCJ Technical Laboratory

Researchers: 26
(including 10 doctors)
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CCJ Technical Laboratory

Catalyst Preparation Method

materi

 Precipitation P

-
L

FiItration- :Washing _'-'-

.

Spray Drying ) '::_ Drying - Calcination )

€ Crushing >
@ Mixing - Kneading
L/_ Drying - é;icination g
- - v g“‘l” ) J L
(_7 Forming )

1]l

" Soaking - Spraying - Dipping )

Drying - Calcination

J

G
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Extruder

Scale up Technology: Precipitation

Labo Scale: 5L Vessel

To Plant Scale

Pilot Scale: 50L Vessel

5B0-HRD-06-10



Scale up Technoloqy: Kneading

Labo Scale: 1L Pilot Scale: 10L

Semi commercial scale: 80L

To Plant Scale

Bl = Performance Test Units

» Selective Hydrogenation (5 units)
* Dehydrogenation (8 units)
* Environmental Catalysts

* Autoclaves

+ Cl Removal

* Poison Trap

* Multipurpose Test Units

Analytical Technology

Analytical Equipments

»Physical Analysis - Tension/Compression tester
» Automatic BET-SA
» Crush Strength - Attrition Tester
» Surface Area - Mercury Porosimeter

« Attrition Loss

v e - Gas Adsorption apparatus
» Pore Volume / Distribution

« Particle Size Analyzer

»Chemical Analysis . ICP
- AAS
) ﬂinl..:':il’:igss - X-Ray Fluorescence
= Carbon Sulfur Analyzer
»Specialized Analysis « SEM/ EDX
+ X-Ray Diffraction with hot stage
- Surface Analysis » Metal SA by CO
» Thermal Analysis - FT-IR
- Bulk Analysis - UV
- TPD/TPR
- GC-Ms
» TG-DTA

Rip £ :3#
wH %z p 1 97.07.03 8 5B0-HRD-06-10
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Time(10/04) Presentation Title Presenter(company)
10:00-10:10 | Opening Address Takashi. Shono (JPI)
10:10-11:00 | Unconventional Hydrocarbon Masaru Ihara
Resources (Shale) (JOGMEC)
11:00-11:50 | Improving Profitability in the B.V.N. Prasad
Petroleum Refining Industry (AspenTech)
11:50-12:50 Lunch Time
12:50-13:40 | Development of Petroleomics Chikanori Nakaoka
Technology (JPEC)
13:40-14:30 | Building International Competitiveness | Takeo Kikkawa
of Japan’s Petroleum Industry (Hitotsubashi
University)

14:30-15:20 | Resid FCC Units Set New Standard for | Mark Schnaith (UOP)
Propylene Production

15:20-15:40 Coffee Break

15:40-16:30 | Producing Aromatics: Implementing Lamar Davis (UOP.)
Technology Innovations to Profit from

Opportunities in a Growing Market

mpETI3E
W 4% 2 p :97.07.03 9 5B0-HRD-06-10



Time(10/04)

Presentation Title

Presenter(company)

16:30-17:20 | Integrated Refining and Petrochemical Gary M Sieli

Units Convert Residue to Propylene (Lummus)
17:20-19:30 | Party
Time(10/05) Presentation Title Presenter(company)

09:30-10:20 | Upgrading of Heavy Cuts into Max Olefins | Romain Roux
Through HS-FCC™ (Axens)
10:20-11:10 | Advances in Aromatics Production with Philippe Mege
Paramax Technology (Axens)
11:10-12:00 | Recent Advances in LC-FINING Pak C Leung
(Chevron Lummus)
12:00-13:00 Lunch Time
13:00-13:50 | HELIXCHANGER® Heat Exchanger Trevor Simons
(Lummus)
13:50-14:40 | Recent Progress in FCC Catalyst: Focus on | John T. Haley (W. R.
Advanced Resid Cracking Catalysts for Grace)
Propylene Maximization
14:40-15:00 Coffee Break T.Takenaka (SCJ)
15:00-15:50 | The 500 BPD GTL Demonstration Plant Haruyoshi Mizuta
with JAPAN-GTL Process (Nippon GTL Tech.
Res. Association)
15:50-16:40 | ROSE An Economic Option to Improve Jesus R. Cabello
the Refining Margin (KBR)
16:40-16:45 | Closing Address Konosuke Matsui

(JPI)

By &M 3 E
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® FLti¥ap A A P % p Lummus = Sieli i;{fjf; " Integrated
Refining and Petrochemical Units Convert Residue to Propylene | i& {73
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® Axens = Roux % # 3 I Upgrading of Heavy Cuts into Max Olefins
Through HS-FCC™ i 7 3m > % 2 % 3 %] & 18 44 2 (High Severity
Fluid Catalytic Cracking » HS-FCC ) #fz2 #g.¢ 7 T /i K B E ~
BEBER BAFRE2 3 VZ Bl L e 5 F BEIAR
HS-FCC ¥ < ¢ = = 3,000 BPSD Ltz 7 ¥ @Azl (B LI ) o 4F
4, @ P HS-FCC e Steam Cracker (SC) -~ Flexible AlkEne
Oligomerization & Recycle (FlexEneTM ) -~ OlicrackTM ~ 2 Paramax
FEAHPGH AR B AR RS- S EE RS
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Bl 4 High Conversion and Propylene
from Contaminated Feed

A Honeywell Company

UnitA
Hydrotreated

Feed Type Resid
Feed Properties
Base Gravity (API) 21.3
ASTM 50 % Boiling Point (°F) 961
Conradson Carbon (Wt-%) 4.2
Sulfur (Wt-%) 0.41
Total Nitrogen (wppm) 1200
Nickel (wppm) 4.2
Vanadium (wppm) 6.9
Catalyst Properties
Nickel (wppm) 2500
Vanadium (wppm) 4500
Conversion (LV-% ) 84.2
Propylene Yield (Wt-%) 10.7

%].L

@D

Major Propylene Production Technologies

« Steam cracking (propylene as by-product)

— Feedstocks: naphtha, ethane

« Conventional FCC (propylene as by-product)

— Feedstocks: gas oil, residue

*  On-purpose propylene FCC (Indmax FCC)

— Feedstocks: gas oil, residue

* Propane dehydrogenation (PDH)

— Feedstock: propane

* Olefin Conversion Technology (OCT)
— Feedstock: C,, C, and C; clefins

Lummus Technology licenses all these technologies

Unit B
Straight Run
Resid

17.5
990
8.5
2,20
2000
20.0
17.0

7600
6500

83.1

Engineering Solutions. . . Delivering Results

e

Block Flow Diagram (Case 1)

|
‘ ERU Fuel gas
—

mErL 3
H %P : 97.07.03

Ethylene
Cus ‘ PRU IPro lene
J FCC Cass iC4=17iC4
AR Cet FCcC I
RDS | ™ Tiqud Light Naphtha
Heavy Naphthg
LCO
Slurry Oil
AR:  Atmospheric Residue
RDS: Resid Desulfurization
ERU: Ethylene Recovery Unit HDS+AEU Propylene
PRU: Propylene Recovery Unit
OCT: Olefin Conversion Technology l LPG
HDS+AEU: Hydro-desulfurization, BTX products
Aromatics Extraction Unit
SHU+CD-DelB: Selective Hydrogenation
and CD De-Isobutylene Unit
Engineering Solutions . .. Delivering Results

5B0-HRD-06-10



B+ = @ Block Flow Diagram (Case 2)

ERU || Fuelgag
Ethylene
Cas ‘ PRU | F’ropy\erle
Indmax|| FEC Cas SHU + i
ATB c. FCC | vight naphtn le C. i I
st . Lig t naphtha recycle CDIJsis
RDS |™ Tiqud Light Naphtha T fi
Heavy Naphtha 2ed= /ncd
=/n
Leg De-. 12C5=
pentaniz:
Slurry Oil
AR:  Atmospheric Residue
RDS: Resid Desulfurization
ERU: Ethylene Recovery Unit HDS+AEU
PRU: Propylene Recovery Unit

OCT: Olefin Conversion Technology +
HDS+AEU: Hydro-desulfurization, BTX products
Aromatics Extraction Unit

SHU+CD-DelB+CDisis Selective
Hydrogenation and CD De- isobutylene
+lsobutylene Isomerization Units

Iy

Imported Ethylene

Engineering Solutions . .. Delivering Results

B+ = @‘ Feed and Major Products

Products Study Study
Case 1 Case 2
KTA (Note) KTA (Note)

Total Propylene 420 510
Heavy naphtha 310 310
(BTX Feed)

LCO 150 150

Note: Based on 1,287 KTAATB to RDS

Engineering Solutions . .. Delivering Results

B+ /' HS-FCC™ Arrangement
/.

Flue Gas
Catalyst down flow ﬁ

Catalyst injection
Feed injection

Regenerator

Hydrocarbon product
Downflow
reactor

Catalyst / Product

separator
Catalyst up flow

Stripper using
structured packing

>

A" JP1 Petroleum Refining Copference, October 2012 Tokvo

mHEEL:3 8
4% 2 p :97.07.03 13 5B0-HRD-06-10
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/ Pre-Commercial HS-FCC™ Unit

+ JX refinery: 345,000 BPSD
* Location: Mizushima, Japan
+ 3,000 BPSD HS-FCC™ unit

« Start-up date: 2011
+ Objectives

«  Confirm yields

- Demonstrate operability & reliability &
« Confirm scale-up criteria

- Validate benefits of HS-FCC™ technology

HS-FCC Unit Petrochemical i Main Products

Integration

Axens, .ol Refining Conference, October 2012, Tokvo EQG 13
/' Addition of an Aromatics Complex
]
/ :

Cy-

Polymer Grade

Ethylene
Polymer Grade
Propylene
C;-Cy;oligomers :
iParaffinic
Olicrack™ : LCN
+CCR H
Bz + PX + OX

LCO +CLO
[T

Ajens Pl Refining Conference, October 2012, Tokvo Staw =

/ Case study: HS-FCC to Petro — Step 4
/.

Prnducts slate, KTA

HS-FCC
m HS-FCC + Steam Cracker
H8-FCC + 8C + FlexEne
BHS-FCC + SC + FlexEne +

Olicrack

HS-FCC + SC + FlexEne +
Qlicrack + ParamaX

Deeper integration is possible with PyGas recovery from Steam Cracker.

A

%ﬁ,ﬁ Bl Befining Conference October 2012 Tokyo Shaw' *®

14
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B+~ /' Case study: HS-FCC to Petro

/

Gains in production, KTA

1000

900 — m ParamaX

800 ——— m Olicrack

700 FlexEne

600

500 m Steam Cracker

200

400 HS-FCC
300 — —
Aromatics from
100 x Reformer
0 [ HS-FCC BTX

PG C2= PG C3= Aromatics TranSAlkylated
+175% +50% +70%
on BTX
Ax{!_l JPI Petroleum Refining Conference, Ociober 2012, Tok g%

2. ¥ AT H A

® % p UOP 1 Davis & # 3 " Producing Aromatics: Implementing
Technology Innovations to Profit from Opportunities in a Growing
Market i (7 P » & 48 2 3£ UOP Aromatics # 427 » CCR Platforming
Unit (R-284 f§ %) ~ Tatorary Unit ( TA-30 f§ 4~ ) ~ Parex Unit (ADS-47
Bk ) R Isomar Unit (1-500 ff4-) % 8 ~ 2. BRTH 425 o s 3] 1@
*oarF i NP P E AW qe B A S o g R 2 B ek
%é?@liirﬂiifrﬂ it S ) Il ) Il A E R
e Bl- L7 5 UOP T Agat 44t > d B P 7 4v o 4p i 2009 #
UOP %47 » i * 7% 47 27 ; frﬁgiﬁii A 0 & Y sz;%i* £ % 5.6
MMBTU/MT PX - 4p % & 4 = #$35/MT PX r2 1} -

® X IFP Axens o> & B # enF Ygid 1 4 & % cn Pammax ® 4z - &
Aromizing(> #1 )B4 = 505 0 * FAR L HLo = 7 FAF4 3 Eluxyl
H ooyt &2 99.9% % - 7 ¥ - 2 "fﬁ%‘ P RhiAl iy
tEidde F(EB)s= EE(XyMax)jﬁ}'_E\ e ¥ £ 51 (Oparis) i 4 ¢
HEHiednT @? o B HRE F 0T F 44k &4 (Morphylane) i #2.5€_
haimd o fr C9-11 =5 % TransPlus & 42 ¢ A # i = 3 i
.’gj{fr;&g: 7% ui\g}?}, - P R[gOR o AR :z—”;_i\g,gji
PR TEET FwmE st E > 1 11(5) > 2010] - Axens = &
Mege L4 2 & /558 * 3t %”’iﬁ%ﬁ% A H -2 OparisMax jf 4~ Eluxyl
H =2 SPX 5003 = *t# 2 Eluxyl 1.15 & ~ - B]= -+ = % OparisMax

WG ELI3E
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Latest Generation UOP Aromatics
Technologies Product Portfolio

A Honeywell Company

R-284 '
SuIE:EI)ane Raffinate
Unit Benzene
ol TA-30
Reformate
Platfi ing Unit .
gk Splitter T Heav;_,r
1 Aromatics
Tatoray Unit r Column
NHT =
ADS-47 I- 500 Ayt
]
T
-Xylene
Naphtha / 7 I p-Xy
Parex Unit = Isomar Unit = Light Ends

Xylene
Column

—

Deheptanizer

Column

UOP’s innovation delivers new products for key processes!

Latest Generation Product Portfolio A Honywell Company
Date
Attribute Benefit Commercial
| d 25+% increased capacity,
ADS-47 Parex adsorbent ggre::if reduced circulation 2011
pacity energy. 15t unit Oct 2011
Heavier Feed Process heavier Ag* and
TA-30 Tatoray Catalyst processing, xylene column beottoms, 2010
Higher Yield higher pX yield
. Lower Feed
Next Generation EB dealkylation Imptrovtgd Ag ring Consumption, Higher 2012
Isomar catalyst I-500 re enl_!?snoover Selectivity, Lower energy
consumption
R-284 Platforming Catalyst Higher Yield 1%+ Additional A;_, 2012
Lower Feed
Next Generation EB isomerization | Improved A, ring Consumption, Higher T 2013
Isomar catalyst retention Selectivity, Lower energy arge
consumption
. Highest yield for Higher pX yield,
Next Generation Tatoray catalyst typicai feeds Higher selectivity Target 2013
UOP strengthens its leadership position by delivering
value through innovation

16
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ADS-47 Adsorbent Success Story .\Hmw!en Company

mHEEL:3 8
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Customer A - Purity & Recovery

1000 100
* Unit operating with ADS-7 s “
since 1990 ‘ .
. % oas w £
* Reload with ADS-47 and £ §
start-up in October 2011 e " §
* Achieved 160% of original ®z s rurey »
name-plate capacity o i
+ Minor revamp to accommodate Wi e .
higher throughput e Customer A — pX Production Expansion
* Revamp cost half of that 160% 3
required for “new pX capacity” £ .. | ‘!’ oy
:Eg 140% e .
Eg 120% M‘
P aingvmsonsiean
ADS-47 makes significant expansions cost effective
TA-30 Catalyst Success Story mmw!u Company

Customer A - Reactor Temperatures
* TA-30 catalyst commercialized in

July 2010 in Asia i-
* Very heavy feed
— Only 20% Toluene g “Very Stable Operations”
— 70% Ag's e
—10% Ay, ——]
« Superior Yields, High Activity and Customer A— C,A and Bz Yields

Stability demonstrated
« Economic evaluation led user

A Tield, wit

to place early reload order of T —————
TA-30 for second unit - : H'sh Yiekds" |8
" Nl o g

—

LCRA W% b B wiS

Expectations surpassing performance offers
more routes to capture additional value

B2 Yield, wi

I1-500 Catalyst: Value Leader for Reloads mneyw'eu Company

1-500 Catalyst versus [-300 Catalyst

% Xylene Loss
+ Changing to I-500 can yield ::_ )
2-5+% higher overall pX 18l Py
production depending on E sk .__,..--f“ e
the aromatic complex & 1o T 7
limitations Z ool (e // = 1300 & 1500
* The additional yield results ¥ osf —
in COP reduction of 03k
$8-23/ton of pX “ s e & 0 7w

EB Conversion, Wt-%

« 1-500 product inventory will be available in July 2012 for
customer deliveries

I-500 expands potential of your existing assets

90

17
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-t Uuop
Bl New Higher Yield Platforming Catalysts A Honeywell Company

Yield-Activity Deltas for UOP CCR Platforming Catalysts

Delta Temperature, °C
60 40 -20 0 20 40 60 80 100 * R-254 & R-284 vs.

18f oo T | | T \ R-234 and R-264
benefits
2 14T New R-284 Ll - ~0.50- 1.0 Wt-%
H ol ] higher aromatics yield
3 R26aHY o A . — Higher H, yield
FILLY PN e R274 — Lower chloride needed
'E wl 4 — Lower coke make
g * First R-254 load
T 02 o replaced R-234
3 sk Yiela catalyst in Feb. 2011
B * 4 loads of R-254 in
1.0 ‘ ‘ L : . L ‘ L operation

-14.0 100 6.0 -20 20 6.0 10.0 140 180 220

Delta Temperaturs, °F Deita yields dependent upon unit

operaling conditions and feed quality

Superior gasoline/ BTX production flexibility and
increased yields meet producer needs

= Latest Integrated Process Design Reduces
Energy Costs by over 53%

A Honeywell Company

Total Energy

Comparison Basis Compex Capacity Consumed Energy Cost
UOQP Design - 2009 1 MMTA of pX 1280 MMBtu/hr $6 / MMBtu
UOP Design — 2009 Base Base
UOQP Design - 2011 506 MMBtu/hr (40%) ~MM$ 25.6 lyear

New Design Energy Benefit/ MT pX 4.2 MMBtu / MT pX $26/ MT pX
ADS-47 Energy Benefit IMT pX $5/MT pX
TA-30 Energy Benefit / MT pX $1+ / MT pX
|1-500 Energy Benefit / MT pX $3/MT pX

Energy Benefit from Upgraded Products | 1.2+ MMBtu/ MT pX $9 +/ MT pX
Total Energy Benefit / MT pX 5'6+MM|-“:§(TU L

Latest products substantially improve energy efficiency

L

sl

T

Introducing OparisMax Catalyst

/ for EB reforming Xylenes Isomerization
/

/ Higher WHSV for
same EB activity
- OparisMaj

\ -a- Oparis
N
Higher EB activity
S e > for same WHSV

EB conv

EB conversion (%)

JPI 2012 - October 4-5 - Tokyo 12

Rip £ :3#
wH %z p 1 97.07.03 18 5B0-HRD-06-10



Bl- L - Introducing SPX 5003 Molecular Sieve

- for PX adsorptive separation
SPX 3000 SPX 3003 SPX 5003
Capacity Selective material | | Breakthrough : binder Improvement
and binder conversion reconducted

—>

Mass Refergnce | Zeolithe selection Improvement path
Transfer zeolithe optimization pursued
parameters / &j
Mechanical Bindervs ! New manufacturing Improvement
strength selective material process introduced reconducted
adjustment
—>

Patented breakthrough formulation industrially validated with SPX 3003
And further optimized with SPX 5003

>25% additional Paraxylene production

JPI 2012 - October 4-5 - Tokyo

Bl- L A~ Eluxyl 1.15 Configuration Validation

.
/
/IZIE months extensive campaign on large Pilot Unit

24 Beds Performances Reduced Beds Performances
- Soljent rb_n_o_ : - T ‘
: | _Capacity ) | o
;o Pulity | R o
i - Rd rn\rnrll i . e
Same performances obtained with 24, 15, 12, 8 beds

@ 12 beds Performance Industrially Proven - 8.1 m adsorber

P ﬁlﬁéuritﬁ’yﬁ ;919.19% __ Iﬁ I]

JPI 2012 - October 4-5 - Tokyo
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Peak Oil Theory 7% £ 12 - B - + 4 5 Texas A&M + # Dr. Steve
Holditch 3& 1 ch X A 5 IR & 1= & [ (Triangle of the Quantity of
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b Bi® o 37 # ke § 4ok T F (Horizontal Well ) 2 5 pRE-K 4 B
%2 (Multi-stage Hydraulic Fracturing ) % £ #7350 o ﬁr‘és‘ EN RO
F i 2 B o

® ASPENTECH = # Prasad % # & " Improving Profitability in the

Petroleum Refining Industry | :&{7zp » p @1 ¥ eddghé 3 a.
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® Japan Petroleum Energy Center (JPEC ) #7Nakaoka -t # 1 & 4 % P &
7w 28 (Petroleomics) it » 9 2B 31 & X F ¥ ﬁ_ N3
T E AP Re L ok FH LT LR DR BIE o
P AZ ke < (Japan Petroleum Energy Center » JPEC) 4 & & {7
AP 2 3 S JPEC £] 2>+ 1986 # » ¥ 3t 2011 #£:xe > 2 £ d O F
ERrmy e b A8 Eie 7 atn1l EAAIN
R D B OF R E Bl - SRR EF
AEB g Ree ¢ ¢ I JPEC I & = E a4k 3 &k (Fourier
Transform lon Cyclotron Resonance Mass Spectrometry » FT-ICR) i& {7
TR PMEBIE LS 2 T oS RS 2 A MR
(ULSL fuel )ig * enHDS -2 - Bl = -+ = 5 H A k= 7 3 B 3d] -

® Hitotsubashi University = Kikkawa #c#:41* & * 7 ¥ 4 2 (applied
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ARSIV SV ST I Lﬁﬁs—mﬁ PEN T ofRidz g A P LT RTE
A‘&%{gib‘f %u\;mfw Yo TEREA L T HAFOEE 2
HER%EwS 4 SR E £ % (National-Flag Company ) -

‘\_

WG ELI3E
W 4% 2 p :97.07.03 20 5B0-HRD-06-10



® Chevron Lummus = Leung £ # 4 % LC-FINING s * » 4 & 3
LC-FINING & & % - Inter-reactor Separator ~ Integrated Hydrotreating -
Integrated Hydrocracking # H2 Purification System % 8 ~ £ & i # 2
BEESE G 5 gtk > P LC-MAX (LC-FINING with Integrated
Deasphating ) ~ Hybrid Slurry ( LC-FINING with Ebullated Bed and
ISOSLURRYTM Catalyst) 2 VRSHTM ( Vacuum Resid Slurry
Hydroprocessing) % :z X 7% 508 #& i F 23 % o

® HELIXCHANGER®# # B & > Lummus = & & K3+ » ;fé 2% 3t
BTSRRI R R 0 B MBS RA AR EF MR
AR AR 2R AR FERR®E = L2)
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RTZpE1Hm R AN HRE

® Nippon GTL Tech. Res. Association 7 Mizuta £ 4 4 53378

(Nugata)z* * @ Pl A 7 7 500BPD GTL 77 421 fy o GTL &4 * =
3‘@1’— e R Al e s H 4@ ;z,%?* ﬁxbé\'i‘é\':ﬁ v Lok

B 3‘5‘ (FT) F RE L 27287 i SHAGEAE IRy, 5
Feor L BlAcB = LT 7 o p oA GTL WA B GTL WAzz £ 8 &
WERMZ CO2MR R s gaEK s F 2 AH ~8 CO2 %%
AP RAHE 11,000 o PR i A 4 3,300 ] o o 50
AERXRG F R Al GTLHIA AR 77 7 & +/‘*‘ T
FOoOURAFFEE -

® ROSE® (Residuum Oil Supercritical Extraction ) %428 4] % & F =g
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Figure 1: The dominance of NOC on conventional hydrocarbons is bound to

accelerate unconventional hydrocarbons production

N
FAVAA—

Figure 2: The origin of the unconventional oil and gas and production technology

5. Leaders of “Petroleomics” in the world

Petro-informatics

Kim Gr. (Korea)
Informatics

» Statistics analysis
+Crude data base

Tanaka(ldemitsu) Gr. (Japan)
Comprehensive approach

* Pre-separation for MS

*Focus on down stream

JPCEC

Detailed composition analysis
Martin Gr.(Canada)
+LCxLC

Gray Gr.(Canada)
+ Asphaltene chemistry

i‘,‘\ \

JPEC Gr. (Japan)
Comprehensive approach
+ Analysis +Modeling +Informatics

-
N

Marshall Gr.(US)

Detailed analysis

| +FT-ICR-MS development
+ Many collaborations

Klein Gr. (US)
Kinetic modeling
* KMT development
*Many collaborations

sy

—dlli M

.

=T

Molecule-based kinetic modeling

i

\ JPEC integrates whole technologies of “Petroleomics”

-
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6.4. Development Plan for “Petroleomics” stud JPEC
__ 2011 2012 2013 2014 2015 |

I ! HELIXCHANGER Heat Exchanger Advantages

Reduce shell-side fouling and

Average Capital Cost
extend run length ‘\ savings of
3- 4 times up to 20%
Reduce maintenance

and down time

Increase process
capacity up to 40%
Excellent choice for
expansion cases

Reduce heat transfer
surface up to 35%
* Smaller size
* Fewer number of shells
* Reduced instrument cost

Reduce shell-side
pressure drop,
Save pumping costs and

downstream heating costs Protect against vibration

Improved exchanger reliability

‘ Lower Total Life Cycle Cost ‘

ti HELIXCHANGER Heat Exchanger Global Services

Over 2800 HELIXCHANGER heat exchangers supplied to major
end-users in a broad refining and petrochemical applications
= Over 30 installations in Japan

Other
Processes
102

Ol Sands
105

| Refining ® Olefine
® Chemical/Petrochemicals ® Oil Sands

W Other Processes

23

@ Detailed Development of new separation Demonstaration
Composition and structure analysis methods and experience
Analysis Development of technology
for Asphaltene relaxation 4
@ Molecule Introduction " Understanding the Reaction Kinetics and Mechanism
+ i of JKMT by JKMT and High Throughput Experimentation(HTE)
Modeling Development of technology for
Physical/engineering property estimation
System Design of Building petro-infomatics system
® Petro- _Petrodnfomatics and improving the system
infomatics Development of technology
L for process simulator usage in residue
@ Future R Development of future technology
__technology | _for spreading petroleomics technology Usage o
improvement of conventional processes
? c":‘“"‘:t‘;'a' (e.g. As relaxation, Catalyst Deactivation, Ultra-heavy crude oll)
emo| on 4
technology Development of new processes

(e.g. Conversion of ultra-heavy oil, Upgrading of cracked gas oil) g
n

fenter
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gj - L7 Production flow of Japan-GTL process
~Japan-GTL Process-—
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_g__)NaturaI as ] Sl —>Syngas FT Synthesis*_u)s ncrud Upgrading I — P

[ Methane | Section Hydrogen /[ Naphtha

& CO2 gas \ Carbon / Kerosene

+ S monoxide - Diesel
Steam ~
o - *FT Synthesis: Fischer-Tropsch Synthesis
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http://www.jogmec.go.jp/english/information/news_release/docs/2011/newsrelease 120127.pd
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