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*% IEA, World Energy Outlook, 2015.

2 European Parliamentary Research Service (EPRS) Shale Gas and EU Energy Security, Briefing,
December 2014, PE 542.167.

* Thomas Spencer etal, Unconventional Wisdom: An Economic Analysis of US Shale Gas and

Implications for the EU, IDDRI Study No. 02/14 February 2014-Climate, www.iddri.org
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3 Cedigaz, Natural Gas in the World, 2015 Edition.

2 The Economist, Mad and Messy Regulations, July 10, 2013.

* Nick Cunningham, No Shale Revolution For Europe, 13 October 2014, Oil Price.com.
3 IEA, Medium — Term Gas Market Report, 2015.
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*® Neil Buckley, Eastern European Shale Exploration on ICE as Boom Turns to Bust, Financial Times,
October 28, 2015.

* Thomas Spencer et al, Unconventional Wisdom: An Economic Analysis of US Shale Gas and
Implications for the EU,2014. IDDRI Study no. 02/14 February 2014, www.iddri.org.
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a EIA, Analysis and Projections: World Shale Resource Assessments, Updated September 24, 2015,

https://www.eia.gov/analysis/studies/worldshalegas.

*2 Holly Morrow, The Geopolitics of Energy Project, Unconventional Gas: Lessons Learned from Around the
World, Belfer Center for Science and International Affairs, Harvard Kennedy School, October 2014.

4 IEA, World Energy Outlook, 2015.

a4 Chi-Jeng Yang etal, China’s Fuel Gas Sector:History, Current Status, and Future Prospects, Utilities Policy
Journal, 28 (2014) 12 — 21, EISEVIER.

a Jianpiang Wang etal, China’s Unconventional Oil: A Review of its Resources and Outlook for Long-Term
Production, Energy 15 March 2015, Vol. 82, No.3, 31-42.

“ paul Stevens, The Shale Gas Revolution: Hype and Reality, A Chatham House Report, September 2010.

*” Xinhua Ma etal, Unconventional Gas in China, World Petroleum Council Guide: Unconventional Gas, World
Petroleum Council, 2012. www.world-petroleum.org.

8 Kang WU, Energy Economy in China: Policy Imperatives, Market Dynamics and Regional Developments,
Published by World Scientific Publishing Co. Pte. Ltd. 2013.
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Institute for Energy Studies.

52 IEA, World Energy Outlook, 2014.

%3 China Energy Fund Committee (CEFC), China Energy Focus: Natural Gas 2013.

4 Cedigaz, Natural Gas in the World, 2012 Edition.
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Saturday: 16April 2016

16:00 - 18:00 | Registration

DAY ONE: Sunday, 17April 2016

08:30 - 09:30 | Registration

09:30 10-:10 | Opening Ceremony

@ statement of H.E. Dr. Ahmed Ali Al Sharyan,
Secretary General of NOGA, Kingdom of Bahrain
on behalf of H.E. Dr. Abdul Hussain bin Ali Mirza

_ Minister of Energy, Kingdom of Bahrain

@ statement of H.E. Mr. Kiyoshi ASAKO

_ Ambassador of Japan, Kingdom of Bahrain

@ statement of Mr. Eiji HIRAOKA

~ Senior Executive Director of JCCP

@ statement of H.E. Mr. Abbas Al-Nagqi
Secretary General of OAPEC

10:10 - 10:30 | Break

Session |: Importance of Latest Development in Petroleum Downstream Industry

Chairman Dr. Samir Elkareish, Director of Technical Affairs Dept., OAPEC

10:30 - 10:40 | Opening Speech: Downstream Petroleum Industries; Challenges andOpportunities
Dr. Samir Elkareish
Director of Technical Affairs Department, OAPEC

10:40 - 11:10 | Performance Improvement Programs in Arab Refining Industry
Eng. Imad Nassif Makki
Refining Senior Expert, OAPEC

11:10 - 11:35 | Integration of Refinery & Petrochemical Plant at Idemitsu Kosan
Mr. Kota ABE
Idemitsu Kosan Co. Ltd., Japan

11:35-12:00 | MENA Refining in a More Competitive Landscape
Mr. Mustafa Ansari
Arab Petroleum Investments Corporation (APICORP)

12:00 - 12:30 | Break

Session II: Latest Advancements in Petrochemical Industry, Technology Advancement and
Integration with the Refining Industry

Chairman Mr. Hiroyuki YAGITA, Mitsubishi Hitachi Power Systems Ltd., Japan

12:30 1-2:55 | Development of Petrochemical Industry in OAPEC Member Countries
Dr. Yasser Boghdadi
Oil Industries Expert, OAPEC

13:20 1-3:45 | Overview of the Petrochemical Sector in Algeria and its Future Development
Mr. Abdelhalim Mazouni
Sonatrach, Algeria

13:45-14:10 | Product Stewardship in GPIC
Mr. Jamal Ali Al Shawoosh
Gulf Petrochemical Industries Co.

14:10 - 14:35 | Polyolefin R&D Defining the New Frontiers for Petrochemical Industry
Mr. Antti Tynys
Abu Dhabi Polymers Company Limited (Borouge), UAE

14:35- 15:00 | Developments of South Refineries Company
Eng. Salman Haddar
South Refineries Co., Iraq

15:00 - 16:00 | Lunch Hosted by OAPEC
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DAY TWO: Monday, 18April 2016

Session lll: Advanced Process Technology for Upgrading the Bottom of the Barrel to Higher Value
Fuels

Chairman Mr. Jamal Ali Al Shawoosh,GulfPetrochemical Industries Co. (GPIC),

09:00 - 09:25 | Takreer Journey Towards Excellence
Dr. Hasan Karam

Abu Dhabi Oil Refining Co. (TAKREER), UAE

09:25 - 09:50 | Catalytic Cracking of Gas Oil Spouted-Bed Reactor Using Radio Frequency Energy
Dr. Salem M. Eldabah, Technical Consultant

National Qil Corporation (NOC), Libya

09:50 - 10:15 | Hydrocarbons Biotechnology: Frontiers and Challenges For the Petroleum Industry
Dr. Wael El Moslimany
Arabian Gulf University, Bahrain

10:15 - 10:40 | Petroleum-Coke Firing Boiler for Power Generation by MHPS Technology
Mr. Hiroyuki YAGITA
Mitsubishi Hitachi Power Systems, Ltd., Japan

10:40- 11:10 | Break

Session IV: Success Stories and Case Studies of Technology Advancement in Downstream
Industry

Chairman Dr. Hasan Karam, Abu Dhabi Qil Refining Co. (TAKREER), UAE

11:10 - 11:35 | Unlocking the Power of Commercial Excellence to Deliver Profit Inprovement in a
Volatile Environment

Mr. Chung Chee Kong

Acceval International Pte, Singapore

11:35- 11:50 | The New Challenges for the Refining Industry in Algeria
Mr. Hacéne LAMA
Sonatrach, Algeria

11:50- 12:15 | Pilot Scaled HDS and HDM of Two Atmospheric Residues from Kuwait Export and
Lower Fars Crude Oils

Eng. Adel Al-Mutairi

Kuwait Institute for Scientific Research (KISR)

12:15 - 12:40 | Advanced Process Technology for Upgrading the Bottom of the Barrel to Higher
Value Fuels and Cleaner Refined Petroleum Products

Dr. Mohamed F. Menoufy

Egyptian Petroleum Research Institute (EPRI), Egypt

12:40 - 13:10 | Break

Session V: Success Stories and Case Studies of Performance Improvement in Downstream
Industry

Chairman Dr. Salem M. Eldabah, National Oil Corporation (NOC), Libya

13:10 1-3:35 | CT-HBT (Hybrid Titania) Catalyst for Hydrodesulfurization of Diesel Oil
Mr. Akihiro MUTO
Chiyoda Corporation, Japan

13:25-13:50 | Egyptian Refining industry challenges
Chemist. Khalid Mansy
Egyptian General Petroleum Corporation (EGPC), Egypt

13:50 - 14:10 | Increase the Energy Efficiency in Refining and Petrochemical Industries
Eng. Enas Albawi
Midland Refineries Co., Iraq

14:10 - 14:35 | Process Integration in Leading/Key Tool for Refineries, Energy Saving and
Development Projects
Dr. Mamdouh Gadalla
British University, Egypt
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14:35-15:00 | An Economical/Environmental Potential Solution for Reusing the Flare Associated
Gases in Eastern Desert Oilfields in Egypt
Dr. Fatma Ashour
Cairo University, Egypt
15:00-15:15 | Closing Remarks
15:15-16:30 | Lunch Hosted By National Oil and Gas Authority (NOGA)
DAY THREE: Tuesday, 19April 2016
09:00 Departure from the Ramee Grand Hotel & Spa
10:00 - 14:00 | Visit to Gulf Petrochemical Industries Co. (GPIC)
14:00 Lunch
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Volatile Feedstock Prices — —

Average annual OPEC crude oil price
from 1990 to 2016 (US. dollars per barrel)
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Growing Stringent of the
Environmental Regulation

Development of Clean Transportatfion Fuel, European Sta ndards
[GASOUNE | 1993 | 1996 | 2000 | 2005 | 2009 |

Research Octane (RON), MIN 91-95 21-95 91-95
Aromatics, %vol. MAX NS NS 42 B35 35
Olefins, %vol, MAX NS 25 18 18 18
Benzene, vol, MAX 1 1 1 1 1
Sulbhur, ppm, MAX 1000 500 150 50 10

Sulphur, ppm, MAX

Polyaromatics, %vol, MAX NS NS 11 11 8
Cetane number, MIN 49 49 51 51 51
Disfillation, 195, C, MAX 370 370 360 360 360
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Decline in Feedstock Quality

World Crude Production by Gravity  World Crude Production by Sulfur Conten
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Source: Eni, World Oil and Gas Review, 2015

Latest Advancements in Refining and Petrochemicals Industries, Bahrain, 17-19 April 2016

Lo digalladl (31 51 8 40 il il e allall J S s @
=2 =S Glles Ay e AN A daaly cOa et o) pa) s iy
(4) ISl ey A Ul el 5l e ol Loy Jadi 1) AL as
QB 8 A5 il sl e Bl J S gL il 2B g
2040 ple S Aaallal

@lglosig ridlg Al iclin 8 diyaall cljghill 1oigo



(al ylailly daaid Al 150
157 saait - 2016 (9235¥1 9 AL clomalt

2040 ol Ay il claiiall o qallal) JSb gl clad 6 1(4) S

Changes in Products s oy
Market Demand '
Global Product Demand, 2014, 2020, 2040
40
35
30
25
20
15
E 1 3
; mEm B
» | |
(€] o @ @ 5 e x5
N & Lp\\o & Oor-,o O\\o b\)o
@ oss & i A\ 8 e
S 3 ¢ Nl 7 0 <
& & &% @ d*e
W2015 m2020 2040
Sources: OPEC, World Oil Outlook, 2015
Latest Adva in Refining and Petrochemicals Industries, Bahrain, 17-19 April 2016

L1 A gl gl A agiall Cile) 5 aW) (aay Gha il (ia gei ) LS
gl ccibaal)
L@ Al hais Do)yl Sl dadn W) Sl e i pe e @
e A8) gio i al gay Ca V) 058 gl L] (e Lg iS5 cdpiaalall
Al el Sl

elina dl e e 42Ul Gl Al (a8 ile) joa) e dad

Sy slasS 5 il 5y Sl

A i) Aol wall el e L) 5ol iy i il V) e wad @
Sy glasS s fll 5 Sl Jielia G JalSHl ) 5035

_:t:\]j)ﬁgl\:\.c\_ha]\&Q&M\EFJE&&MJQ\J&\ ;L\.\JELA:\AY\ Q
alal) dadl ddail acy @

clglosig pidlg 1Al giclin (8 diyaall ciljghill 1oigo



151 ol Hglaitly dazitt Alne
157 saadt - 2016 (9235¥1 9 AL el

Olgias (A8 )9

eyl J 9l 2 dadidl 4 55 ebies slal (s gref
Performance Improvement Programs in Arab Refining Industry
S Lauoly slae / qutigl!

2SS9l
(clolgi) J gt 3 yrual! juos padl HUaBNY Saliie Gdiall (395l 3 4l

Eng. Imad Nassif Makki
Senior Refining Expert
Technical Affairs Department,(OAPEC)

AU A ) gl 38 ) el

Jsall & Sl delia e Alalisyls ]
An

e SiAcliachl s sl Jul gl 2
A all J ol (8 Ladl)

S5 Ae el aat lial jial 3
Agpall Jsall 8 Ladl

bl oy Sidelia diiue o oY) Gruad a jliie gl clulSadl 4

Al J sl
Jedl G—ﬂlas.d\ gst_;m clal O GAL_,)_, 3 ~.,.,j;d iilac St 5
,c\.».'ar_“}[\

Al Joall Ay Sl delia e Abaldi 3 k5 ]
031093 s dpall oWl 84 Nl A, Sl A Sl (1
ALl callall Ay 5y Sl A B ) e 9610 IS i cg/
LS allall (8 3 iimn 639d—al (s 3linan 65 elliai s 5/ 5= 91.62
(sl Os—le 8.53 Sl ol (3 elcacI Jga Ay Sl A S & s

@lglosig ridlg Al iclin 8 diyaall cljghill 1oigo



(al ylailly daaid Al 152
157 saait - 2016 (9235¥1 9 AL clomalt

Sl Lal A jall Jga 33, 5y Sl 48U I ea) (e 992 4y
Al Ay 5y S ABL Lay5ldaa [ ] i aid el L olacl 5 2dyy )
= A Ay, <l A AU (5) JSal cpw s/ 05l 0.772 W 28
el (84 o Sl AUl dlaa (e Lt 5 A jall J 0l

A padl Jaall (B dglad) & i) cilblal) 2(5) Jedd)

Refining Capacity in
Arab Countries, 2015

T Arab
Countries
- 10%

Non-

OAPEC
Source: OAPEC, Annualreport 2015 8%
Oil Refining
Region Capacity No. of Refineries
million b/d
Total World ?21.62 632
Arab Countries 9.297 65
OAPEC 8.525 54
Non-OAPEC 0.772 11
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Refining Capacity in OAPEC’s
Member Countries, 2015
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H Capacity O No. of Refineries

Source: OAPEC, Refining Industry Data Ease_12015
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Refining Capacity in Non-OAPEC
' Arab Countries, 2015
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222 20% !
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H Capacity ONo. of Refineries
Source: OAPEC, Refining Industry Data Base, 2015
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Factors Affecting the Performance™y?
of Arab Refining Industry :

Refinery Specifi
Factors

General Economic &
BUsiness Environment

Refinery size, age — -
& configuration ¢ Economic
growth
,/‘”}_}_}_ _k__’_\
< Recourses & Logistics — =
{” Environment
legislafion

" Integrationwith
efrochemical plants — =
£ R -~ Govemment

;;Orgo nization & .
Personnel
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Refinery Size

Distribution of OAPEC Refineries, By Size, 2015
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Refinery Size
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Refinery Age

Development of Refining Capacity and Number
of Refineries in Arab Counfries (1950 — 2015)
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Source: OAPEC, Anmual Report, 2013

Old refineries have higher maintenance and operating
costs, less efficient than refineries builtrecently
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Crude Oil Quality

Development of Crude Oil Production by Quality in
OAPEC's Member Countries (1000 b/d)
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Source: Eni , Annual Statistical Report, 2015
Refining heavy & sour crude oils require more
cxpensiveﬁ hydrotreating processes capacity -
Latest Advancements in Refining and Petrochemicals Industries, Bahrain, 17-19 April 2016
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Nelson Complexity Index of OAPEC Refineries, 2015

Refinery Configuration
and Complexity

=
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Source: OAPEC, Data base

Nelson Complexity Index in most of OAPEC’s
refineries are lower than the world average
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Ability to Convert by-products
into Valuable Products

l—» Finished Products

Hydrotreating/
Hydrocracking | Sour Gas

Gas/Distillates
Gas/Distillates

Crude Oil
—_—

Distillation ——

RG/NG

Steam

| . Delayed

Coker —

1
Vacuum Treatment
Residue N & CO- |
Gasification Hydrogen |~ Generafion |
Pet Coke SynGas plant r 4
Power

Gasification unit converts low value byproducts into valuable
Synegas to be used for hydrogen production and power generation
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Upgrading Existing Units and
Installing New Refineries N4
Refining Capacity Expansion in OAPEC MC,

2015-2020 (1000 b/d)
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Mina Alzour, 615
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RasLaffan 2, 14{

/" |_Fruglus,140

429 munm\/?ﬁ()
Fa ] = !
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Ain Al-sukhnah, 240

Tobruk, 300
Obun 50

i 5/

S.Arabia UAE Iraq Kuwait Egypt Algeria Libya Qatar Bahrain  Syria  Tunisia

H2015 w2020
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Upgrading Existing Units and
Installing New Refineries \/<
Refining Capacity Expansion Projects in '
Non-OAPEC Arab Countries, 2015-2020 (1000 b/d)
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Oman Morroco Sudan Yemen Jordan  Moritania
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Latest Advancements in Refining and Petrochemicals Industries, Bahrain, 17-19 April 2016 1

clglosig pidlg 1Al giclin (8 diyaall ciljghill 1oigo



165 2l Holaidly dadill Alne
157 saadt - 2016 (9235¥1 9 AL el

i3 el y (3l Sl Gl el i ) oY) ay Jaed @
Lewlasind 3ol (puai o A8 Sl

ZUY1 3l auad 85 shatall Aaal) Ll Hladiul @

Cilatie ) alysad IS e 4258 (2 Sl Lad il Ziliadl) e dll (st @
O oA Bl da (e Yo Aallal) Gl snl) () il ALE Adais
i) s g alad) Jndill ) ) Alad) 3y 5 5l AdUal) A ) oda (17) JS)
2020-2000 3 J3a el 5f 8 elac ) Jsall b oapakall Slal)

b glaS g il Aelia s g g dadill dlas G el 3505 @

Jsdal) Jadl slag) 8 daalwall yy o Laill g uall dda il a3

adill ;S5 delin Lgie et 1) OIS Al

A ) g 4y ) sall Aluall 5 )l) alas Bulas @

aisall G ail) el s IS e Galelal) Gl pd Gy daiaY) @

rball ) 0 g g alAd) Jadil) L) ) Adlad) 4 i) ABUAY A gt £(17) JS&)
2020-2000 3 58 JMA &yl gi A sl Jgall B

Economy Diversification

Development of Refining Capacity fo Oil & NGL’s <
Production Ratio in OAPEC MC (2000-2020) millions b/d
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B | r
O T T
2000 2015 2020
B Crude Qil&NGL Production H Refining Capacity © % of production
Refining capacity expansion will add more value to
crude oil produced locally and diversify the economy
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Cleaner Transportation Fuels N/,
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Source: OAPEC, Specificafion of Pefroleum Products In OAPEC's Member Counfries, 2015, 2005 25
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Cleaner Transportation Fuels
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OAPEC’s Domestic Refining

Joint Ventures 2015 (1000 b/d)
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SASREF, 305
*S. Arameo (50%)
«Shell (50%)

\

SATORE. 400
* S Aramco (50%)
*Total (50%)

SAMREF, 400 Ras Laffan, 146
*S Aramco (50%) QP (51%)
*ExxonMobil (50%) *ExxonMobil (10%)
*Total (10%)
*Japanese Group (29%)

Petro-Rabigh, 400
*S.Arameo (37.5%)
*Sumitomo (37.5%)

\-Saudi stock market (25%)

Fujairah. 85
*Fujairah Government (51%)
*Glencore International (36.5%)
*Financial Institutions (12.5%)

YASREF, 400
*S. Aramco (63.5%)
-SINOPEC (37.5%)
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TAKREER JOURNEY TOWARDS EXCELLENCE

OFFSHORE CRUDE

PROCESSING

CARBON BLACK &
DELAYED COKER

=

]

§ RUWAIS REFINERY Sem T — Increasing Refining.
ero Fuel Oil generation - ifti

: EXPANSION O mfinery& margin ?:;P:Frzng feed

T: Diversification into High tougher, heavier, High

> valuable products like Sulfur offshore crude.

Value maximization by

bottom of the barrel up
gradation by RFCC and
entry into specialized

Anode Coke, Carbon Black
while praducing high
waluable Propylene from

World Class
diversified
Refining
complex

PROJECT To Increase in - Propane streams
ducts like Poly
KICK OFF  ADNOCsRefined  © o g oo ot iiel
Product share in the
o e T s Propylene, Alkylate, etc.
& Meeting Stringent
Environmental &
Product Quality Specs.
2010 2014 2016 2019

@lglosig ridlg Al iclin 8 diyaall cljghill 1oigo




(al ylailly daaid Al 200
157 saait - 2016 (9235¥1 9 AL clomalt

A dadl) Calaal (3 sl 53 2tal) e )y AWl Eaa At (ga jeionl LS
H&ﬂ\su}&}M}‘Wj)_“zma:_uﬂth_&A\_@Aﬁ‘ 63)}53_463\
(31) JSa 8 el aladiall G ¢y 50 S0 3 sl L) B 5 5 o 3l

hadil) Sl 8 gl A8 B G g oY) Blinan da g Jaada 5(31) J)

TAKREER RUWAIS REFINERY EXPANSION AND CB&DC PROJECT

O State-of-the—art modern and a complex
refinery
O Objective is to satisfy growing demand of high

quality petroleum products in both local and
international markets

O Latest technology incorporated to reduce
carbon  footprint making  Takreer an
environmental pacesetter

O Project is part of ADNOC’s strategy to develop
its downstream industry to meet future
requirements

O CB&DC project’s vision is to improve
margins, remain competitive & invest for
sustained growth by further integration with
Petrochemical and Aluminium industries
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POLYMER GRADE PROPYLENE * 99.5 Wt% purity product

EURO-V GASOLINE * 91, 95, 98 RON, 1.0 Vol% Benzene

EURO-V DIESEL * 10 ppmw Sulphur

CARBON BLACK * N-220 (UV-Grade) & N-115 (Semi-Conductive)

ANODE COKE & <3 W1t% Sulphur

Bl S gl S p cilaana (i (A A JalSl) a8 2(33) JS)
TAKREER'S STRATEGIC INTEGRATION WITHIN TAKREER

QO Reformate stream with High Benzene content
from RR(East) & ADRD is upgraded in Bensat

Unit of RR(West) g
(B&DC

O Propane stream from RR(East) as well as from
GASCO would be upgraded to Polymer Grade
Propylene in CBDC PDH unit

Q Vacuum Residue from RR(East) is fed to CBDC
Delayed Coker Unit to upgrade to Anode Coke
& Distillate products

QO Slurry Oil from RR(West) would be upgraded in
Carbon Black unit and Delayed Coker Unit to
produce high quality Carbon Black & Anode

Coke Reformate, Hydrogen, LPG

O Hydrogen stream is  shared  across

RR(East), RR(West) & CB&DC asoline, Gas Oil, Jef

A1 Blending
QO Distillate stream Gas Oil, Gasoline and
Naphtha is shared across all 3 facilities for
efficient product blending
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TAKREER’S STRATEGIC INTEGRATION WITH OTHER OPCOs
wn DY
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Catalytic Cracking of Gas Oil In Spouted-Bed Reactor
Using Radio Frequency Energy
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Dr. Salem M. Eldabah
Technical Consultant
National Oil Corporation (NOC), Libya
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3- NOVEL THREE-PHASE SPOUTED-BED REACTOR

<« High Tension Aluminium Electrode

Glass metal seal/\<!4-
1 1

Vapour Qutlet

Titanium Draft Tube
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Hydrocarbons Biotechnology: Frontiers and Challenges
For the Petroleum Industry

leladf Jilg JAY YR
NYSE VPV RUs [F SEN (VEVIES
Dr. Wael El Moslimany

Arabian Gulf University, Bahrain
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Biorefinery

/. [ Methane ]

| E 0 Biosurfactants
mp | Bio-factory By —— [ J
' \[ Biodegradable ]
\ plastics

| Biofuels |
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Biological Treatment
(Bioremediation)

Before

Oil-based mud cuttings
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Production Pump

Injection Pump

enhanced cil recowveny
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Qil storage
tanks after
cleaning

Oil storage
tanks overflow

S Jadil) (e il Gl ) 5(42) JSid)

Conversion of Crude Qil into
Methane

Methanogenic

——>

Bacteria

Residual oil
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Petroleum-Coke Firing Boiler for Power Generation
by MHPS Technology
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Mr. Hiroyuki YAGITA
Mitsubishi Hitachi Power Systems Ltd., Japan
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Reference Plant

Petroleum CokeFired Power Plant Frontier Energy Niigata
' High Sulfur
4 High Vanadium AR
iler
eam Turbine =

4 Low Combustibility

Startup in 2005

110 MW

Boiler capacity: 428th
Advantage Fuel :chr]olezn coke
4#High performance and Low emission
#Minimum Waste material
<4#Creating of salable By-product

4 Save the fuel cost of the power plant
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[ High performance emission control systems I

‘Clean Flue Gas

(A) SCR
(Selective Catalytic NOX
Removal System)

Stack

(C) FGD
:nm:mnmu: Precipitator) (Flue Gas Desulfunzation)

W'w

DCFS
nounu- Contact Flow Scrubber)

De-NOx Catalyst
(Honeycomb Structure)
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- Frontier Energy Niigata, Japan, 110MW -
MAJOR SPECIFICATION

Type MNatural circulation Boiler

Capacity 110 MWe

Evaporation 428 t/h

Steam Cond. 12.95 MPa x 541 degC

Fuel Petroleum coke exclusive firing
(Max Sulfur 6.5%)

Combustion System CUF with A-PM burner Draft

system Balanced Draft

EMISSION

NOx == Less than 55ppm
50, => Less than 40ppm
Particulates=Less than 20mg/m>*N

COMMERCIAL OPERATION
Power Plant July, 2005
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Unit Guaranteed Test
Maximum output MWW 110 110
Load change rate 2/Mmin -1 =1
Zvi’g';“r‘;?on t/h 428 429.9
NOx (O2=6%) ppmM 55 47 .9
PM (O2=6%) mg/mS 20 3
SOx PpmM 40 12.1
Boiler efficiency %o 92.57
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Success Stories and Case Studies of Technology
Advancement in Downstream Industry
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Managing Director
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The refining capacity is around 30
- N ‘opping

MTY, in which 5 MTY of Condensate.
Adrar 5MTY
Refinery 2009

g
2007
Hassi-Messaoud 16,5 MTY ™
1962/1979
iy
1973 aRTUGAL

2,7 MTY () L) ]
1964
[}

(*)3,65MTY on 2017
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From Kuwait Export and Lower Fars Crude Oils

Sodall Jale / puigl!
dadidl y S5 eed —(ily s
Seralall Gl S CogSH igase
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HDM Cat:

.| Samplin;

= HDM and HDS

= Correlation with metals. S and CCR
')

i = Kinetics of HDM and HDS

HDS Cat..

_ { : = Metal accumulation on the catalyst

[ sampling: |

& KISR

( KEC-AR, LFC-AR) 4axiical) cilalil) cilial ga 1(6) Jga)

Kuwait Export Crude Lower Fars Crude
Atmospheric Residue Atmospheric Residue
Unit KEC-AR LF-AR
Density g/mL 0.9808 1.0292
Sulfur wt % 4.748 6.611
Nitrogen wt ppm 2,980 3,431
Nickel wt ppm 20.5 44.0
Vanadium wt ppm 68.5 162.0
Total (Nickel & Vanadium) wtppm 89.0 206.0
Conradson Carbon Residue wt% al7LE] 16.6
TBP of Crude Oil
IBP-260° C wt% 29.8 15.1
260-340° C wit% 12.1 11.1
340-350°C wit% 1.5 1.7
350-360° C wit% 1.7 18
Residue(360° C plus) wt% 52.3 69.2
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Advanced Process Technology for Upgrading the Bottom of the
Barrel to Higher Value Fuels and Cleaner Refined Petroleum Products
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Dr. Mohamed F. Menoufy
Egyptian Petroleum Research Institute (EPRI)
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Reactor temperature,

S _--

Coke, wt %4 2.9 3.5 6.5

Hydrocarbon gases (C1-C4), wt 2% 0.5 1.2 2.5 3.5
2.66 2.15 1.70 1.00
9.4 9.0 8.7 8.0
Pour Point, °C +4 -6 -8 -12

Aromatic contents, wt % 55.0 48.5 42.5 32.5

Distillate up to 350°C, wt 2% 13.6 16.0 17.8 19.0

HVR il &l s 5 pmell 5pnssll m

Characteristics

350 380 400 425

fotal liquid yield, wt %% %4.6 o1.1 87.2 /1.4
Coke. wit 20 1.4 R 2.8 5.1
Hydrocarbon gases (C;-C ). wt 2% 4.0 7.0 10.0 13.5
0.85 0.66 O_-44 0.08

80.1 848 B899 o982
n-Co—insoluble asphaltene, wt % 5.2 a.7 4.3 3.5
IMour Foint, "C -16 -Z21 -2 -28
49.5 55.9 63.3 66.5

Aromatic contents, wit %% 52.0 44.0 36.0 21.0

HVR/DAO 4:3x3) 3) 50 (10 ddlide g1 53l (0 cillals Joo m

Reactor temperature,
S “‘“—

Total liguid yield, wt %% 24.5 92.5 89.5 86.3
Hydrocarbon gases (C,-C,), wt %% 3.9 5.3 7.4 8.1
1 0.97 0.74 0.54 o.21
Sulfur reduction (HDS), %% 77.-8 83.0 87.6 95.2
Pour Point, "C -18 -25 -28 -32
Aromatic contents, wt % 51.0 42.0 33.0 19.0
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Properties of HVR, DAO and blend
hydrocracking feedstocks.

Yield of DAO, wt %0 78.5

4.4 1.5 2.9

nC,-insouble asphaltene, wt%o 13.0 0.39 6.69

CCR-, wt%o 18.8 3.76 11.28
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Success Stories and Case Studies of Performance
Improvements in Downstream Industry
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of Diesel Oil
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3 () / Auigall Exploit the Waste Heat Rejected from Equipment to
Increase the Energy Efficiency in an Oil Refinery
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Lsdile dakald/s ) gisal) An Economical/Environmental Proposed Solution for
Reusing the Flare Associated Gasses in Ras-Gharib Oil
Fields in Egypt
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Mr. Akihiro MUTO
Chiyoda Corporation, Japan
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CT-HBT catalyst for HDS Reaction d@"'
CT-HBT support CT-HBT catalyst
Activated Metals,
Co Mo
ey
Physical properties Hybrid of b

of alumina support and aluming

High surface area

Low density

Low production cost
High crushing strength

Reactivities of titania catalyst
(per unit surface area)
High HDS activity
High HDN selectivity
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Stability of CT-HBT catalyst for HDS of SRLGO E“'

g +30 T T T T

— Feedstock SRLGO Product Sulfur = 10ppm
E +20 | I | I l ! ll ! I

< ' T ————— | | Deactivation Rate = 0.5°C/month ‘
5 10

=

g

= Base

=

E

e -10

z 0 1,000 2,000 3,000 4,000 5,000 6,000

Hours on Stream (hrs)

A stable HDS activity of more than 5,000 hours using this catalyst
was demonstrated. It is expected that the continuous operation of
two years is possible using this catalyst.

e Oragdl sl Jaladl alasiwl a4l ) gse ) il LS
Lida Jo U lmy gl ll i e Ly 3 ame 8 (s 5L sl L Laill
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@«-

Commercialization of CT-HBT catalyst

The CT-HBT catalyst has already
been commercialized.

u 15t commercial unit

HDS unit in Yamaguchi Refinery
of Seibu Oil Co.,Ltd. (Japan)

This unit introduced 2 different formulas
such as changing the feedstocks in the
summer season and winter season.

GO mode
SRLGO + LCO (max30%)

( overe )

Summer
season

Winter
season

Kero mode

*Catalytic cracked kerosene

catalyst in Yamaguchi Refinery
of Seibu Oil Co.,Ltd. (Japan)
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Chemist /Khalid Mansy
General Manager
Egyptian General Petroleum Corporation, Egypt
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Egyptian Petroleum products balance (2014 - 2015)

Product Production Consumption Import

LPG 21 4.1 2.2

4.4 6.3 21
Gas oil 7.7 13.6 6.1

Refining Capacity 26 MMT

Egyptian Petroleum products balance (2020 - 2021)

Product Production Consumption Import

LPG 2.6 3.8 1.2

7.4 7.4 0.0
Gas oil 14.4 16.2 1.8

Refining Capacity 39 MMT

Target achieved through: Increasing the Refining Capacity by 10 MMT & implementing the New Projects.

@lglosig ridlg Al iclin 8 diyaall cljghill 1oigo



(al ylailly daaid Al 240
157 saait - 2016 (9235¥1 9 AL clomalt

) S g oaall J ol gl of (e 2 KUl e 3l 153

Do ) Q@ i)zl Jaan o Sl Sl colaloat) 50 LS o
Ll s ddlall o Sl Alian bl 5 36L8S 33l 5 2030 alall J sl
=9 5 1) Al gl dadlill 5yl DA oy Sl delina 8l oy i
LGS J5A0 ey J8il) 258 5 Laa gad 430 5 i) cilaiiall e ol
sl Sl gLl lalial el el ey (g 2 La3U 3 Sl A Slall
Adsl) b eVl c et WA sl an e il deliall

Al e 5l gl

Olgias (3 9

225U 2liae 2 (Bl Solaso ad oF Silutall (1o 8 )@l 8l pondl I haZwl
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- ¢ Very complex structure

Stabiliser °

Atmospheric
tower

Energy intensive: crude
distillation; 2% of crude
oil processed

Vacuum

tower * Large consumption of

water, steam, H,, etc.

Furnace
* Expensive to modify

* Building new refinery units is
very costly

- Preheat

train=Heat
exchanger
network=HEN
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38 °C, 14 bar
£5.000 bblid

ovhd

CO, f—————» Heavy topV
naphtha
Crude oil
- ADU Kerosene

246 °C 343 °C : ILVGO

p——— Diesel

Air PR

£ Fuel ail AGO VDU HVGO

Slob wax

bottom

365°C AGO
£3,000 barrels/day of crude o1l

80.1 MW of heat energy

11,984,710 $/yrenergy cost
352 MW of casling water

VResidue
Fuel oil
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Economics of Revamping
Modifications

A New Representation for
Modified Existing Preheat Train

Base case Modified | Improvements ™
=] T een
, 6.5 MW atiu
17% . Heais iy .
o i ) vimin] 13.6 MW savin
23 e ¥ P el T YT P—
2157 +287°C *—"/ Rpav—
before fired heater (°C) w 7 F':/
Heat integration across the No g [_.jj Ba
inch (3 exchangers) L. | o /
B
70,520 58.561 ' .'/
Fuel oil consumption (t/y) -11,959 tfy T
11.984.710 9.950.000 i JET )
Energy cost (S/y) 2,"34.,710 $fy ! /5 R ) j\:\l\\
Total additional areas (+new, 3 (8 5267 W A
resequence) 531.2808 ; id
027 o w1 e .

Payback time (y)
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= 100,000 bbl/d of crude oil (50% AL,
Vapours 50% AH)
= 5 products: Vapours (Naphtha),
UPPefg kerosene, light diesel (LD), heavy
PA diesel (HD), and residue (RES)
qst Kerosene
preheat =
train ower,
PA ’@ Steam
LD Temperature before
furnace (°C)
e St:ag' Duty of furnace (MW) 65.8
Fr @—»@—» CO, emissions (t/h) 18.679
2nd Steam
areheat Energy Cost (8/yr) 3,330,245
train Residue ‘Water demand (t/h) m
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Economic and Energy Results
5 e R [ e
Case Optimisation | Optimisation Optimisation

o mwy 65.8 55.4 54.2 52.2 35.4

Water demand

() 710 614 601 578 392
AT 13.6% 15.4% 18.6%  44.8%
Gy Siesens - 187 15.7 15.4 14.9 10.1
25&@?23& - 69,642 111,910 161,005 72,290

(%)
|Energy saving
(fuel cost, Siyr)  _ 451,624 513,285 619,275 1,493,194
Pay back time

(year) - 0.15 0.22 0.26 0.05
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Energy-Integrated Optimum
Styrene Plant

Fresh Water
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Production cost ($/ton) Recycle Water 14 T
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An Economical/Environmental Proposed Solution for Reusing
the Flare Associated Gasses in Ras-Gharib Oil Fields in Egypt
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Head of Department of Chemical Engineering
Faculty of Engineering-Cairo University, Egypt
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Unconventional Oil and Natural Gas Industry

and its Prospects outside North America

Ali Rajab *

The study aims at shedding the light on the unconventional oil and natural
gas industry and its future prospects outside North America. It consists of 8
sections highlighting: an overview of the unconventional oil and gas industry
resources worldwide; the world’s shale oil and gas reserves and production;
global shale oil and gas production prospects; the future of shale oil and natural
gas industry in some countries and regions worldwide; extra heavy oils in
Venezuela; oil shale; gas-to-liquids (GTL) and coal-to-liquids (CTL); and
unconventional oil and natural gas future prospects and their implications for
OAPEC member countries.

The study concludes by enlisting the possible implications of the
unconventional oil and natural gas for OAPEC members; most important of
which is having the majority of unconventional oil and natural gas resources
outside the Middle East which means that the rise in relying on these resources
would lead to a bigger change in the geopolitical map of the oil and gas and
world trade. Also, the study conclusions state that additional gas production from
unconventional resources and increasing competitiveness could have negative
impacts on the petrochemicals industry since gas is the main feedstock for that
industry. One positive outcome of expanding in the use of unconventional oil
and gas resources would be extending the lifetime of hydrocarbon resources
worldwide.

* Senior Economic Expert, Economics Department ,(OAPEC — Kuwait.
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Developing Shale Oil Resources

* Torki Hemsh

More than a hundred years have elapsed since the fossil fuel energy has become
the preeminent cornerstone of the civilized human society.

Such a position has continuously evolved so that fossil fuel is currently meeting
the lion’s share of the global energy demand. As the twentieth century was themed
with environmental changes- considerations, global warming was linked -by some
institutes- to increasing consumption of fossil fuel, Policies were established and
pledges were made as to address the phenomena. However, extrapolating the current
demand to the foreseen future shows that fossil fuel will remain the major source with
75% share of the energy mix, energy demand in general is forecasted to increase by
40% within the next two decades.

Conventional fossil fuel resources are abundant, but many factors need to be
considered before simple- figure resources could be classified as reserves that could
spin the wheel of development after passing through the world energy markets.

The increase of conventional oil prices has participated in re-evaluating the
resources that once were economically unavailing. Advanced technologies enabled
the utilization of some reservoirs that used to be regarded as cap rocks or source rocks.

Following the success of some countries in the exploitation of their shale oil
resources, the world began to reconsider the possibility of developing this type
of hydrocarbons, some have even argued that the extracted oil might contribute
to changing the shape of the world energy markets by impacting producers of
conventional oil, especially those in the Middle East and North Africa.

Within the last few years, much attention was drawn towards the so called Shale
Revolution in USA, numerous research centers rushed to preach a new petroleum
era that could pause what the consumers accept as the producers’ cartel to which oil
production and prices are attributed. The media in turn enlarged the image as if shale
oil and gas were going to reshape the petroleum industry for good, and provide energy
for pennies.

This study sheds light on shale oil resources and production, and investigates the
obstacles that faces its effective utilization. The study also outlooks current and future
real reflection of shale oil production on the energy market.

The study concluded that there is a remarkable contrast in estimating shale oil
resources and its future potential production around the world. It also noted the main
reasons behind the success of USA in utilizing shale oil and gas of which are the
availability of human resources, considerable investments, governmental incentives,
abundance of water resources, and the vast number of rigs. Kuwait, 2014.

*Petroleum Expert - Technical Affairs Department, OAPEC - Kuwait
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