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1.The Path to Pacesetter Reliability & Maintenance Performance

2.Recent developments in Gas-to-liquids (GTL) technologies

3.New Type Heat Exchanger Technologies in Refinery

4.Status on CO, Capture & Storage in Norway

5.The Value of Solar Energy Technologies

6.Bottom of the Barrel Conversion Strategy

7.FCC New Technology Innovations

8.New Technology Development for Bottom of the Barrel
Upgrading

9.Integrating Aromatics and Refining - Planning the Optimized
Configuration

10.KBR Catalytic Olefins Technologies Provided Refinery/
Petrochemical Balance

11.Advanced Extractive Distillation Technologies for Aromatics
Recovery

12.0Overview of Brazilian Ethanol Industry

ENR A A “,f 7 "The Value of Solar Energy Technologies”:% %&
A&7 P~ Tokyo Institute of Technology =7 Mr. Kosuke Kurokawa
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1. "The Path to Pacesetter Reliability & Maintenance Performance”
Solomon Asssociates &_— 2“\%94 LA o B S <) 1]
FMad Ai&Faafe g ¥ fape prhasdagmt o §

EhTfEp L T okt 2% 2 3L ¥ 24 32 Solomon
o i&l’pﬂ A de I ic L R E @ & »at - Solomon Associates
B SRt A 3 70 5 Bt d i A (T HEER
SR T AR ERT WA B F o s 2
1992~2008 # [ -4+ 101 4 g #1738 7 crg®it Fofd e v St &
Fris o BAPM B EIERY L o LTI E Y G M Fao S AT
2 @iz p B KA w3k (TF 3R (Operational Availability) 2 .13
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Operational Availability = 1- (Average 2-year Non
Downtimes + Annualized T/A Downtime) / Hours per year

Maintenance Cost Efficiency (MEI) = ( Average 2 year
Non-T/A Costs + Annualized T/A Costs) / Solomon MEI standard
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Sharp Increase in Maintenance Cost in
Recent Years
250

200 £

150 o o=

x .
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§ apan \ USA /
— 100 s
— ________Wﬁ&% since
Canada Gl
50 Western Europe

Maintenance Cost Efficiency

O T T T T T T T T
1992 1994 1996 1998 2000 2002 2004 2006 2008
Study Year

To remove impact of increased maintenance cost and exchange
rates, MEI were re-indexed by the average by area in each year.
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909 Refinery-Years of Solomon Data

Solomon's Reliability & Maintenance bBata
9 Studies (18 years): Western Europe, Canada, USA
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The T/A interval of leaders is 20% longer than laggards.

Therefore, T/A duration accounts for the remainder of downtime.
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Physical Characteristics

Leaders Laggards

|

EDC 2,024 2,630
Crude Capacity 195 252
Complexity 104 10.4
Age 28.7 283
Crude Gravity 319 323
Crude Sulfur 14 1.0
Location 33 2/3

Configuration, % of Crude Capacity

Leaders Laggards

Fluid Catalytic Cracking (FCC) 32 27
Hydrocracking

Coking

Reforming 18 15
Naphtha & Distillate Hydrotreating 76 75
Aromatics i Y
Cogeneration Y Y

Organizational Structure

Leaders Laggards

Maintenance Company/Contractor Ratio 040 0
Process/Maintenance Ratio 0.63 047
Maint Personnel Efficiency Index (mPEI™) 76 13
Non-Maint Personnel Efficiency Index (nmPEI™) 70 8

i Solomon = @ éndf 2 ¢ dpdl s BR BN P hind TR
RADALT 7R RHRETLARZ LG R

Az - HE@ T 0 X S HRDD PG BAKCE AR F Y SRR
FIEFF > 2 MR kL Fivahv LR > wd Fd g
kg o PR AITEASB B ET L o qpF B BR AR
AR HETOT AR ARAL FHEITHTAAKF S R F
fOERFEE L2 0L o 7 i Solomon 2 @ B R T LS
2 AP FRAF A RO P AT H b anmt § 60%:fs 6 23 ¢
PR o RAGRAR A BT - SamEit ¢ 5 ~60%: 6 R e
AEAL T A fgféiﬁﬂljm 60% 7 i 1B /%@“75%;? ¢ooipd &

l-’J"J

IIPER P ﬁ-’?z]z

IS

12

4%'4



YR A EI LR EFF IR A RERA T ok B
ﬁ@&%’ﬂﬁsﬂm«mAMﬁ“EJ,n@—véfaﬁ%
SEEE A R AERFET b BE LR TV RBETT R
&w%gsﬁgﬂﬁ%ﬁo

—\\

IS

60% Chance You Will Stay in the Same
Quadrant
99

. SE
93 SV Laggards

Operational Availability, %
(Xl
(W]

40 60 80 100 120 140 160 180 200
Relative Maintenance Cost Efficiency

2. "New Type Heat Exchanger Technologies in Refinery”
iwA4EEd AlfaAlval o @ ehs 3o @ HE a4 B
WPHE(Welded Plate Heat Exchanger)® i* i# %L Shell & Tubes
BAETEIE G RKE 7 * (TIC > Total Installed Cost) ~ i ik w

Te 2 Bk ok de r Bebdisher B R FH R Bl keGP o
% — B % &) ¥_Russian Grass Root Refinery si7iE 1 35—
W RRFE > ¥ REGZ EZZHFI T D hisr 9 F
B B e 50% 2 b oo F]pt doin Bt & K A TR B Bk 1T e
et MR- ik gt g o wRTE 2 oo Russian Grass Root
Refinery » v 2 WPHE(Welded Plate Heat Exchanger)®- & 7 i# 4t
H
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Reducing TIC

Crude preheat train heat exchangers

New 200 kbbl/day grass root refinery to be built in SEA

Number of HXs 83 27

Total HTA (m2) 44 000 12 500
Material CS, High Cr, (Super)Duplex SS, 254 SMO
Average size,w * d (m) 613 1414
HX Cost (MEUR) 14 7

TIC (MEUR) 40 11

B2 WPHE # * 1 R4 ehH o w F 8 o0 chd L B
R R (RS IR E A ARG BN R RN
Fovtta FISHR IS F L ARFARAEY
Y F oo K,ért TAEE 2 A(TIC)# ™ ¢k » Russian Grass Root
Refinery & i S # B £ K % 7 54 3 WPHE » % 430000 bbl/day
FPRE T T w kR 340MW 0 5 i\i“r;—: ey dE & o
% = B % 6|3k cnE_SEArefinery eh3 5353 41—
SEA refinery e £ % 100 kbbl/day » 3% Fa d T84 & 3 4o e
H naphtha splitter reboiler 7 & ~ ™ » T 4F "% 4 LPG & & efic
PR RS ERAAZN KA ICEO AFF ERF ORI o 12K
¢ * WPHE it 5 steam heated booster reboiler z #* » i 1.2
MW sk i splitter & * »dept — k7 #3RI-C5 2 5% & 7 R
4 Hi4c1 LPG ehA % 10 mh - 22 FF @K % % % % 400,000
FA R4 JGIL%”)*I&@‘?*%:°
¥ *t SEA refinery 7 Hydrogen manufacturing unit 57 Syngas
cooler » F /4 fr-kié * auigsp > & H L :xid * WPHE {5 > # 4 4r
KB R F R ke 40°CE K3 32
7% 60% 0 imtR e g ER A RIEY o

Corm b gr-kenig * 34 3 7504
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% =18 p & 35 Electronic & Electric Equipment ~ Semiconductor
Devices ~ SPE(Solid Phase Epitaxy) %2 Electronic Components
%, Faf ‘“';i;ggﬁna 4 o p A Hakuto 2 @ & o % K 743
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Hakuto 2> @ th1 %t #F %24 2221063 # » p 5 f 1 &

110 * > 2008 # & 3 %38 5 60 B P R ’?‘;'Zfi*,%%?“,f TP AE
P13 BA G B > R Ap A PR Y AN SR S |
¥ o Hakuto = & 1 ¥ it ¥ 30l L4580 & 35 A E (Pulp &
Paper) - # i ¥ (Refining & Petrochemical) ~ -k £ (Water
Treatment) % ;T 2 4% 4% % (Automobile & Steel)w R ix o Z 2 7 A F
¥ F 28 P X VA L 44 & (Process Product) s it # 5.
(Commodity Chemical)® %> » H ¢ @4z & 5. & 35 fF50 i H|
(Emulsion Breaker) ~ 4 4| (Corrosion inhibitor) ~ 3wi5 |

(Antifoulant) ~ " ;¢ #| (Deformer) % -k 2 #|(Water Treatment) % ;
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Aol BN R e 350 s FCC 42 i 4o 48]~ 33 2 By
AP S )l N kK SAPM BT L ATy
MLF iF Hakuto = & Ze4p1 3% 2 fi@qt i ~ S 8H 2 7 = F R E
Py BEAS > BEOP L G EIF Sk LA FPENWEHEFY
PSR 4 Rl B e fF o

Hakuto =@ 3 ¢ w2 2 1B 3p Ae P33 o F e

Ao A A2 5 11009 5 £.7 ] 4 2 Rfc- 82Xt (78 » Hakuto
SPFNFEI SR RN PRAF A vk 7 @

FRRG 22702 AXE 2 FREATRIERY =
P 3

Production Capabilty |
Capacity : 1100t/month
| Number of items : ~350

Hakuto = & e 3 ¢ sk 30 B Ao LI N e} 4 FT-IR »
GC/GC-MS - Pyrolytic GC-MS ~ LC ~ GPC ~ SEM-EDX ~ X-ray

2

analyzer 8 7 X # L R B T3 AN BH- 7L L ER
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Desalter Test (DT-Il & IV)

1507C / ~1MPa ~857C 1 2500V

tdus e o Hakuto o @ 4 & * 27 X #74p e ¢ Alco test
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] { uen
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S-CTS(Super Cooling Tower Simulator)
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ERKPRE ek | U-1501250 | HlimiaR
T-P | mgl 22.3 | 11.2 | 50%
Zn mg/! 17.2 | 10.8 |37%
HERHE

a2 (pm) | T-P | T-N Zn | COD

Ex—77 | 45 | 0.3 | 0.2 |1.0 | 1.9
itk 60 | 0.9 | 2.0 | 2.5 | 4.2

s R T R RLAR T e Bl Hakuto 2 PR 4 R AT
AN

¢k > Hakuto = @ & & 67 1t b B3R A B 3hin o 2 anil b L
PO H e % oo Hakuto &> 7 &2 p & Kanagawa L it B
7 "Three-phase emulsion”$ s » 7 12 A7 x4 b o B & ehlfim

T oo M k2 24K § & % lyotropic liquid crystal £ E_TiO,
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Cosmetic Chemicals

Introducing a Cutting-edge Emulsification Innovation
for Cosmetics Production--+

Bio-Globule Emulsion

Emulsification by physical action of nanoparticles
("Three-phase emulsification’ developed by
a Kanagawa University research team)

Lyotropic liquid crystal

2
Surfactant-free cosmetics

The van dc Waals force of intermolecular attraction allows Alc: asea!an to adhere to
the surface of each of the widely dispersed oil droplets. Alcasealan® in the Big-Globule
Emuision y stem will provide a stable emulsification oﬂd’hoﬂ Alcasealan’ does not
change the surface tension of oll droplets. Bio-Globule Emulsion” is an emulsification
system similar to cow’s milk.

(= )OG Corporation = # %2*

W3 Hakuto o> @ " FE EM A SFKF 0 F 0 ol i
R Za T AR AL 2B ET R s & OG
Corporation = # i 7 % B » £ 4 OG Corporation = # & 5 &

it B g, Flpt b3 p A 3] OG
Corporation &, 2 @ 223 12 1 3235 o @ e E f kR o
OG Corporation = # = = %> 1923 £ » L it B2 &5 % 5 4

s >3 400 Fi=f 1 kg £ P 2 4 5 Color Chemical

¥ Hakuto = @ %

Fine Chemical ~ Chemical ~ Pulp & Paper - Plastics ~ Electronics
Materials % = B ¥ £3% > &4 £47% 1200 % p fl - ¢ OG
Corporation = @ ihA - P ékk g » Z o Py £ R T 175

CEERmAEZSPOHd LERIZPN P PR RS R S

(OG = & % xkhttp://www.ogcorp.co.jp/en_index.html)
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MTrends in sales volume
(in units of %100 million)
1238 1274 1283 1324 1182
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Heat Exchanger) i~/ # & st Shell & Tubes # # % 3
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25" JPI Petroleum Refining Conference
“Recent Progress in Petroleum Process Technology”
October 26 and 27, 2010
National Olympic Memorial Youth Center

(International conf. room) ,

3-1 Yoyogi Kamizono-cho, Sibuya-ku, Tokyo 151-0052, Japan

October 26 (Tue.)
10:00- 10:10 Opening Address: Mr. Junjiro.Kuramochi
( Chairman, Refining Division )

1. 10:10-10:50 Keynote Address
Mr. Nasser Mahasher, Saudi Petroleum

2. 10:50-11:40 The Path to Pacesetter Reliability & Maintenance

Performance
Mr. Michael J. Hileman, Solomon

(11:40-13:00 Lunch Time)
3. 13:00-13:50 Recent developments in Gas-to-liquids (GTL)

technologies
Dr. Stewart Kempsell, Shell
4. 13:50-14:40 New Type Heat Exchanger Technologies in Refiner
Miss. Eva Anderson, Alfa Laval
(14:40-15:00 Break Time)
5. 15:00-15:50 Status on CO2 Capture & Storage in Norway
Dr. Klaus Schoffel, Gassnova

6. 15:50-16:40 The Value of Solar Energy Technologies
Mr. Kosuke Kurokawa, Tokyo Institute of Technology

17:00-19:00 Party
National Olympic Memorial Youth Center

(International Exchange Building - Reception Hall )

~ 25~



October 27 (Wed.)

7. 9:00-9:50 Bottom of the Barrel Conversion Strategy
Mr.Frederic Morel, Axens

8. 9:50-10:40 FCC New Technology Innovations
Mr. Jeff Knight, UOP

9. 10:40-11:30 New Technology Development for Bottom of
the Barrel Upgrading
Dr. Chris Dillon, Chevron

(11:30-13:00 Lunch Time)

10. 13:00-13:50 Integrating Aromatics and Refining - Planning
the Optimized Configuration
Mr. John Robertson, UOP

11. 13:50-14:40 KBR Catalytic Olefins Technologies Provided
Refinery/Petrochemical Balance
Mr. Phillip K. Niccum, KBR

(14:40-15:00 Break Time)

12. 15:00-15:50 Advanced Extractive Distillation Technologies for
Aromatics Recovery
Mr. Sam Kumar, GTC

13. 15:50-16:40 Overview of Brazilian Ethanol Industry
Mr. Jose Raimundo Brandao, PetroBras

16:40-16:25 Closing Address: Mr. Susumu Yasui
( Chairman, Process Section)
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