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International Energy Agency,Iraq Energy Outlook, 2012, Table 2.4, p 70, www.iea.org

1-OPEC, Annual Statistical Bulletin 2002,
http://www.opec.org/opec-web/Static_files_project/media/ Downloads/publications/ASB2002.pdf

2- International Energy Agency Iraq Energy Outlook . op.cit. p 69

3- International Energy Agency Iraq Energy Outlook . op.cit.p 70 .
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(6) 02y Jg->
(2012-2003) 5 5t I3 ducliall Joud! 8 alsndf daddl (e §)5Sad| OliaSI |
(pg2 / Juay 9ute)

2012 | 2011 | 2010 | 2009 2007 | 2006 | 2005 | 2004

197 199 199 193 201 202 203 203 203 200 oSyl Jgs
Lol (o deaze]l
495 497 494 486 484 482 477 475 478 476 olalos
(%) el gl
(14) 131 133 134 135 145 146 151 151 151 149 Ligssl g3
Lea | (o dea]l
329 330 333 340 349 347 356 355 356 356 olalos
(%) el gl
02) 70 69 69 69 69 72 71 73 7l 7.1 ol Ll oo
e (o Lasl

17.7 17.3 17.3 174 16.7 17.1 16.7 17.1 16.7 16.9
(%) tcliall Jpl

(0.6) 39.8 40.1 40.2 39.7 41.4 41.9 42.5 42.7 42.6 42.0 Licliall Joull Jlex|
0.05 724 78.5 77.7 75.7 77.0 76.9 76.7 75.8 74.5 72.1 bl lea
549 511 518 525 538 546 554 563 572 582 (%) @l tax (ya Ll
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(L.6)
(L6)

(9) o8 Jg

(2012-2003) 5,5t IM> GLLd g 9)9¥1 lmi¥ g sumiad| SLY Y 3 alit) dadidl IMghwl Hgtal

2012

18.6
12.8
471

2011

18.9
13.4
4.47

19.1
13.7
4.47

18.8
13.9
443

2003

200 sl clYyl
148 agys¥l alw¥l
5.46 Sl

ETA 2 pe¥ @l cilagles 5,1s] bl 3ucld s juadll

(P92 / Juays Ogule)
2008 | 2007 | 2006 | 2005 | 2004
195 207 207 208 207
46 147 150 150 149
488 505 521 539 531
(10) o) Jgur

(2012-2003) 5,581 I GLLd g 9)9¥1 slmi¥1g umiat| LY M 3 At dadidl Oiaylg yalal

10.6
12,5
4.74

113
12.2
4.49

11.7
12.1
4.57

11.5
125
4.26

(poe / Juo s O9la)

2008 | 2007

2006

2005 | 2004

12.9 13.6 13.6 135 12.9
13.8 14.0 13.5 133 12,5
493 5.03 5.20 523 5.20

2003

123 saidl wb¥sll
120 agys¥l sl
531 ol
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(12) o8, Jguxr
(2018-2012) dalined! 4d gl Sl gamedl ciwms dawgiad! Gutadl e dadidl e atlall cllall jalad adsl
(pga/ Jia s Ogute)

2012

(0.5) 44.6 448 450 452 454 456 460 e Ll Joull
47.2 479 486 493  50.1 50.9 517 (%) oallall llea U Al
2.7 44.4 433 422 411 401 389  37.8 aalid] J gl
47.0 463 456 449 442 434 425 (%) ellall ileadU el

1.0 5.4 5.4 5.3 5.3 5.2 5.1 5.1 LSl g5 3L
5.7 5.8 5.7 5.8 5.7 5.7 57 (%) oallall Ilea U decuill
1.0 94.4 935 925 916  90.7  89.6 889 RIRIPRIN|
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(14) o3y Jgax>
(2018-2012) dawgiadt suadt e Bgew¥I Acalidl Joadt 8 dadidl e cllatl jahad Bl
(pga/ oy Ogulo)

2018 2017 2016 2015 2014 2013 2012

4.6 4.4 4.2 4.0 3.9 3.8 3.7 gl
3.5 11.9 11.5 11.1 10.8 10.4 10.1 9.7 Cyeall
2.2 8.2 8.0 7.8 7.6 7.4 7.3 7.2 g Al Joudl 3L
3.1 24.7 23.9 23.1 22.3 21.7 21.2 20.6 g Al ol las|
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0.3)

0.8)

(0.8)

0.6)

2035

21.9

54.2

11.4

28.2

7.1

17.6

40.4

22.6

54.1

11.7

28.0

7.4

17.7

41.8

2025

23.2

53.8

12.1

28.1

7.8

18.1

43.1

(16) o3, Jgu
(2035-2012) wadl sadl e dclialt Joadl 58 dasidl e Cllall jslal adys

(aga/ Ja p 3uka)
2020 )
23.7 239
53.6 52.9
12.5 13.1
28.3 29.0
8.0 8.3
18.1 18.4
442 45,2

2012

23.7 Sape¥l Jgs

51.5 (%) dueLiall Joull Sileny 3ol
13.8 Ligysl Jgo

30.0 (%) ducliall Joull JIlexy Leuitl
8.5 Salgll Ll Jgo

18.5 (%) dueLiall Joudl SllexY denudll
46.0 Lue Liall Joudl Silen!
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(18) 2y Jgu
G2g wadill e etlall cllall el 2yl
20352010 ole M5 glazll

(%)
EEEIEI
2010 ;e
%3 %60 %57 Jadl glad
(%1) %25 %26 e liall gl
(%1) %5 %6 Lyl g pliad
(%1) %10 %11 e o3y oLy Sl ¢ Liaall
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(19) o) Jgu
2035 92010 ole I3 (plasll 329 Tuclivall Jodl 2 dadid) e cllall
(pge/dads GBIS0 (o 1gke)
TS ST T

(0.9) Jaill glad

(0.6) 12.8 14.8 S pa¥l Joa

(1.4) 6.0 8.5 Ligyel Jga

1.2) 2.6 3.5 Salgll Lol Joa

0.1 11.4 11.2 eliall gLl

0.2 5.4 5.1 Sa ¥l 93

- 3.4 3.4 Ligysl Jso
0.2) 2.6 2.7 ookl Lead Jgo
(0.6) 1.2 1.4 2L yeSIl g plind
= 0.5 0.5 Saya¥l Joa

(1.1) 0.3 0.4 Ligysl J9a

0.9) 0.4 0.5 ookl Lecsl Jgo
0.7) 3.6 4.3 ely3lls slmilly Sl ¢ LLatl
(0.6) 1.3 1.5 S pa¥l Joa
(1.0) 1.4 1.8 Ligysl Jso
(0.4) 0.9 1.0 ookl Lecsl 9o
(0.6) 37.6 43.7 SAlax Yl
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(20) o3, Jguxr
(2012-2003) 5,54t I3 dielial! Joudl 58 acdall JLat) (e 5uSHell SldoLis Y

(caso o gl y3)
[
P selll Jans 2012 | 2011 2009 | 2008 | 2007 | 2006 | 2005 | 2004
(%) 3,4t
5.5 11.8 108 9.9 7.5 7.3 S pa¥l J9a
Lol ye duasl|
69.6 588 56.1 619 61.1 579 554 548 484 47.0 ezl os
(%) deliatl Jouul
3.7) 4.0 4.2 4.6 4.6 4.7 5.0 5.5 5.3 5.4 5.6 Ligysl Jga
Lex| e denazl|
23.8 229 258 318 325 353 384 384 345 356 ezl oe
(%) deliall Jgull
(9.5) 1.1 34 3.2 0.9 0.9 1.0 0.9 0.9 2.7 2.7 ookl Lol Jgo
Lo cpa dnzedl
6.6 183 18.1 64 6.4 6.8 6.2 6.8 171 174 ezl oo
(%) e liatl Joul
0.9 169 184 177 14.6 145 140 143 138 156 156  acliall Jyull sl
2.4 193.8 189.9 1879 177.3 1759 1753 1734 171.2 172.1 1559 @l lea]

8.7 9.7 9.4 8.2 8.3 8.0 8.3 8.1 9.1  10.0 (%) @l lex] o 2]l
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1.6

(0.02)

5.6

L5
2.7

895

54.5

512

31.1

237

14.4

1644
3449
47.7

867

53.9

521

324

220

13.7

1608
3381
47.6

850

52.6

567

35.1

198

12.2

1615
3322
48.6

806

53.4

522

34.6

181

12.0

1509
3074
49.1

(22) o8 Jgunr
(2012-2003) 5 a1 M3 delioatl Joadl 52 acdall JLat) Mgl
(asio yio ylite)

820

52.7

556

35.7

180

11.6

1556
3146
49.5

815

53.1

540

35.2

180

11.7

1536
3072
50.0

764

52.0

541

36.8

165

11.2

1469
2917
50.4

770

52.5
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37.0

153

10.4

1466
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51.3
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53.5
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36.1
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10.3

1460
2792
52.3

777

54.2

513

35.7

145

10.1

1435
2713
52.9

iSapadl g2
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1.1

3.9

10.0

3.2
3.4

134

35.4

218

57.7

26

6.9

379
1024
37.0

136

37.0

204

55.6

27

7.4

367
1029
35.6

129

35.2

213

58.2

24

6.6

366
982
37.3

126

36.6

198

57.3

21

6.1

345
887
38.9

(24) o3, Jgu
(2012-2003) 5 5811 IMs deliowalt Jgadl 3 acdall jLaT) O yalo
(Cease e 5Lils)

131

38.0

196

56.6

19

5.4

346
937
36.9

132

40.1

177

54.0

19

59

329
898
36.6

123

39.1

175

55.7

16

5.2

315
883
35.6

127

40.6

172

55.0

14

4.4

313
864
36.3

129

42.8

162

53.6

11

3.6

302
821
36.8

121

424

154

53.9

11

3.7

285
755
37.8
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(26) n8) S
(2012-2003) 3 5at1 IM SLibidly 39y9¥1 SiW g Susiad| SLY a3 LB acdall HLadl z L0 jglal
(Case yia slte)

2012 | 2011 | 2010 | 2009 [ 2008 | 2007 | 2006 | 2005 | 2004 | 2003

681.4 648.5 603.6 584.0 570.8 545.6 524.0 511.1 5264 540.8 susiadl LYy

(4.4) 149.6 1579 177.8 1743 1933 187.5 201.3 212.0 227.3 223.6 EETST AR B
(5.3) 3.2 4.9 4.8 4.9 5.2 5.3 5.0 4.8 5.6 5.2 % obLd!

.BP Statistical Review of World Energy. Various Issues: ;!
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(28) @3) Jg>
(2012-2003) 5 5att JM3 HLLA g 2959¥1 sLmi¥ g simiat| HLY 1 3 Lacdall JLat) Oisylg ygtal
(Cease e 5Lils)

szx, wﬁy,sg__(,t 2012 | 2011 | 2010 | 2009 | 2008 EE 2005 EEI
(2.5) 878 971 1047 1050 111.6 129.0 1172 121.5 1193 1104 sumiell Lyl
1.7 3943x 4143 427.8 4074 419.0 3951 402.1 3844 3554 338.6  Lugys¥l b3l
45 120.8 1152 977 91.8 943 946 876 800 803 81.0 oLl

ETA (280 ,Y) 28Ul cilaglas 5,050 cobily sueld s juadll
.BP Statistical Review of World Energy.Various Issues and eurogas s

(29) o3; Jgu
(2012-2003) 5 catt I3 somiad) SLY I 5B Lardal! JLatl Oiysluo Hglad
(Cease e 5Lils)
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Reftining Capacity in Arab Countries, 2014

OAPEC

Rest of  Arab 00%
World Countries
91% L 9% |

‘Non'

OAPEC

10%0

Source: OAPEC, Annual report

Region Million b/d No. of Refineries
Total World 90.73 647
Arab Countries 8.32 62
OAPEC 7.55 51
Non-OAPEC 0.772 11
GCC Countries 4.9 20

2md Kuwait Downstream Technology Summit, Kuwait, 2- 3 June 2014
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Retining Capacity in OAPEC s Member Countries, 2014
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Retining Capacity in Non-OAPEC Arab Countries, 2014
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Drivers Impact the Performance of Arab Refining Industry

General Economic &
iness Environment

Refinery Specific

Factors

//JRicﬁncry age, size :S’c
configuration

Recourses & Lo@

Integration with
~——___pectrochemicals plants Government support
y— —— o

Environment legislation \/'
_—
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Retfinery Size

Distribution of Arab Refineries. By Size. 2014 | Refinery Average Capacity
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Small refineries are characterized by high losses. low efficiency and poor profitability

284 Kuwait Downstream Technology Summit, Kuwait, 2- 3 June 2014
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Refinery Age: Operating Cost

Development of Arab Refining Capacity | Installed Refineries (1995-2013)

Capacity 1000b/d
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1950 1960 1970 1980 1990 2000 2014
mmOAPEC mmNON-OAPEC —— No. Of Reinerics

Algeria Adrar 129 2007
Egypt MEDOR 100 2001
Trag Erbil 40 2009
Oman Sohar. 116 2007
Qatar Ras -Laffan 146 2009
S_Arabia | SATORP 400 2013

After rapid increase in the 1970s.and 1980s, growth in refining capacity stagnated for most
ofthe 1990s. Only six of 62 refineries have been built during the last two decades.

Aging refineries have higher maintenance and operating costs than refineries built recently.

284 Kuwait Downstream Technology Summit, Kuwait, 2- 3 June 2014
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Retinery Logistics; Availability of Feedstocks

| Refining Capacity/Oil & NGL’s Production in GCC Countries. 2013

12,000 7  1000b/d Refining Crude
Capacity Oil&NGL

10,000 20% roduction

80%

8,000 -

6.000 -

4.000 -

. i = [

Saudi Arabia Kuwait Qatar Bahrain UAE Oman

Refining Capacity m Crude Oil&NGL Production
Source: OAPEC, Statistical report, 2013

OAPEC’s members have a good competitive advantage in the refining industry
due to the availability of cheap feedstock and no crude delivery cost.

224 Kuwait Downstream Technology Summit, Kuwait, 2- 3 June 2014
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Retinery Configuration and Complexity

Nelson Complexity Index of OAPEC Refineries. 2013

T

CHNWBEWLWO® - ®

Source: OAPEC, Data base

| GCC refineries have higher complexity than many of other refineries in the region. |

| More complex refineries usually generate higher profitability. |

29 Kuwait Downstream Technology Summit, Kuwait, 2- 3 June 2014 16
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Integration with Petrochemical Complexes

Feedstock: ..
= Petrochemical
Exchange of FPlant

Products

Integration with petrochemical facilities can minimize cost and
boost the refinery’s economics through:

v"Common infrastructure :Utilities, tank farms,_ . ..
v’Shared services: Maintenance. Operations Inspection...

v Improve Energy efficiency

v"Plant availability

294 Kuwait Downstream Technology Summit, Kuwait, 2- 3 June 2014
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Strategies Adopted by OAPEC Refiners for Improving the Performance

Energy
Developing EiElEnEy Process
Skills Optimization
Collaborating Advanced
with others Technology

R&D

T Integrating with
Activities &

. Petrochemical Plant
Maintenance

Management
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Where are you on the ladder? =%

GENERATIVE (HRO)
HSE is how we do business round

here
PROACTIVE A
Safety leadership and values drive '\‘\"
continuous improvement *Q\
&
O-Q
CALCULATIVE o
We have systems in place to rbo
manage all hazards. (\b
>
e
&
REACTIVE &
Safety is important, we do a lot QO
every time we have an accident. EQ\Q
>
@
PATHOLOGICAL <
Who cares as long as we’'re not
caught. www.eimicrosites.org
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EHS Leadership Initiatives

Timelines
- EHS
Initial 53f§tv Management  EHS BU Focus Finalize
Leadership Briefing with  Group (1 of 2) Model and
Study and Keynote Framework
Interview Speaker
locTi2 | wNoviz DEC12 | JANI3 | FEB13 |  MARI3  APRI3
Management I
Focus Group Building of
(2 0f 2) EHS BVC
Management Model
iafr;ty hi Focus Group Implementation
eadership (10f2)
Workshop EHS BU Focus of EHS
Group (2 of 2) Leadership
Framework

Management Briefing every 2 maonths with Keynote Speaker
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EQUATE Lean Six Sigma Implementation

Mr. Khaled Al Anzi
Six Sigma Department leader. EQUATE Petrochemical Co.
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About Greater EQUATE EQUATE

Partners in Success

.“. QURAIN

Partners in Success

Company Shareholders Producis Capacity Marketing Outlet
o
PIC 42.5% PE 825,000 EMC
Dow 42.5%
EQUATE BPC 9%
QPIC 6% EG 550.000 MEGIobal
PIC 42 5%
Dow 42 5%
TKOC BPC 9% EG 600,000 MEGIobal
QPIC 6%
KARO 57.5%
TKSC Dow 42 5% sM 450,000 EMC
PIC
PX 829,000 PIC
KPPC KARO 100% HA 80,000 Not for commercial sales.
BZ 393,000 Used only for SM
production
PIC PP Plant .
(Operatéd by EQUATE) PIC 100% PP 140,000 PIC

Lacolea¥) yunlially conSlshg dalaaly 6 Lomacs alaid i o o i cantiall i cll sy
J(15) USA Lo e oo e s Aeliall uliidd) o aagday

(15) sz
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What is Lean Six Sigma EQUATE

Partners in Success

« A mind Set, a Philosophy, and a way of doing improvements.

« A scientific, data-driven, problem-solving, business improvement methodology.

- A Business and Quality metric.

« A quality level of 3.4 defects per million opportunity, or 70% defect reduction.

- An initiative taken on by organizations to create bottom-line breakthrough change.

Lean

Six Sigma

.

Eliminate
Vvaste

Reduce
o
Reduce Measure Improve | Control
Reduce Variations
Cycle Time

6/8/2014
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Define Measure Analyse Improve Control

Project charter Voice of the customer Pareto chart Risk analysis Innovation
*  sponsor +  customer survey * power law (leng tail) + impact-probability + brainstorming
leader . Kano diagram — matrix + affinity diagram
facilitator . CTQ tree Activity sampling « FMEA + Six Thinking Hats
team Quality function - detailed diary * PDPC + Mindmapping
stakeholders. deployment / HOQ = interruptions log . ai
scope -+ TRIZ; Pugh matrix
current state Theoiry of constramts ToC Root cause analysis + morphelogical box
future state - Five Focussing Steps = Five whys B + creativity tools
proposal * Why why cause diagram
costs & resources | Service demand & capacity analysis | - Reality tree
benefits & ' - f diagram 55 organisation
measures ‘ Failure demand analysis ‘ - Interrelationship digraph
project plan R After action review
risk analysis | Current state > future state > vision | = Barrier analysis
related projects . — = = Standard work
| Flowchart ‘ Time value map | ‘ Critical chain project
Project selection | Spaghetti diagram | | Overall professional effectiveness ] \ Poka yoke mistake proofing
* Theory of Constraints
; Decision analysisKT | [ 7ime management | | Metrics | Probability distributions | Visual workplace
- Urgent important matrix T
. \ Control charts
- cost | capability analysis cok Pk |
sIPOC ‘ | value stream map } | DFSS/DFM/DMADV ] S AEE
- to SMED rapid Change
System thinking / system diagram | gt L = AT
i F . gag: [ operational definiti « hoshin kanri
PDCA continuous improvement kaizen culture \ N i
Knowledge management & information flow | | v (gage) is | sH menn/chamaices
swim lane deployment chart H Customer pull / just in time ‘ | Hypothesis testing || Lean cell || © ;DA?;“;::RCBBD“ plan
Overall equi effecti oee | | ] i i | | Design of experiments || * incremental / strategic

Cost of (poor) quality | | WIP & i y control || i i ] i ing chart [
General tools i load ing| Jidoka ion | Andon || anova | Pilot testing

Additional transactional & service tools
More Y tools [ Cycle time analysis. Takt time J | Kanban H Total ducti i \
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Process-Operation-Business Readiness

in Downstream Capital Projects

Mr. Rava Handadi
\ Six Sigma Department leader. EQUATE Petrochemical Co. )
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Need for Project Governance & Planning

Large Programs Success Rates Why Projects / Programs Fail

Successful Poor

Organization

and Project
Problems with Suppliers Management
Practices
Insufficient Project T \

Personnel Resources

Ineffective Project
Planning
Under Perform

Poorly Defined or

Missing Project

Objectives
Source: Standish Group Intemational, Survey from 2500 personnel attending project management training
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ABSTRACT

Economic and Environmental Loss
Resulting from Natural Gas Flaring in
Southern Iraq from 1970 to 2012

Salah Mahdi Abdullah *

For more than 85 years, associated gas has been flared in Iraqi oilfields
especially in Southern Iraq . Gas flaring is simultaneously increasing with
the increase of oil production .Gas flaring will be increasing after the signing
of oil contracts with international oil companies which are developing the
giant oilfields such as Rumaila, West Qurna, Mejnoon and other oilfields .
Natural gas consumption in Iraq is less than other oil producing countries
due to the lack of sufficient industrial infrastructure for natural gas. Also,
the existing natural gas treatment plants are old and have been severely
damaged during the three Gulf Wars . The huge gas flaring caused economie
and environmental losses to the southern part of Iraq .

This study will shed light on many issues regarding production,
consumption, flaring of associated gas, the amount of losses, the
environmental impact of natural gas during the period of the study (1970 —
2012). It will suggest many options to minimize gas flaring .

Chapter One deals with Iraqi natural gas reserves, distribution of gas
reserves at oil and gas fields, production and consumption of natural gas.
Natural gas is used in many sectors in Iraq, such as electricity generation,
petrochemical and chemical fertilizer industries, LPG gas, construction
industries. Also, it was exported to Kuwait in 1986. Natural gas is treated in
both North Gas Company and South Gas Company.

* Petroleum Expert, Drilling & Production Technical Affairs Department, OAPEC, Kuwait.



Chapter Two tackles the quantity of flared gas during the period of the
study. Iraq was ranked as the fourth of the top 20 countries in gas flaring
after Russia, Nigeria and Iran .Iraq is a member of the Global Gas Flaring
Reduction Partnership which is initiated by The World Bank in order to
help gas flaring countries to reduce gas flaring. The cost of losses due to
gas flaring is calculated. The environmental impact on climate change and
human health of gas flaring is clarified. Also, some environmental laws on
gas flaring are mentioned in this chapter.

Chapter Three suggests ideas and options on how to exploit associated
gas instead of flaring it such as using it in petrochemical and chemical
fertilizer industries, construction industries, as a fuel in natural gas vehicles,
Gas To Liquids Technology, exporting of dry gas and liquified natural gas
(LNG), gas injection in oil reservoirs and electricity generation . Basra Gas
Company, a joint company between Iraq and Shell, is a good step to exploit
natural gas instead of flaring it. Some successful practices in minimizing
gas flaring in Norway, Nigeria and Saudi Arabia can be good examples to
help Iraq to develop this field.



ABSTRACT

Current and Future Prospects for Crude Oil and
Natural Gas Demand in OECD Countries and
their Impact on OAPEC Members

Maged Ibrahim Amer*

The aim of this study is mainly to review and analyze current and future
prospects for crude oil and natural gas demand in OECD countries and their
impact on OAPEC members. For the purpose of the study, OECD countries
are classified into three main groups, namely OECD Americas, OECD Europe
and OECD Asia Pacific. The focus was on United States, European Union and
Japan, in order to identify the potential impacts for the development of crude oil
and natural gas future demand in OECD countries on OAPEC members.

The study is divided into five main parts, the first part reviews and analyzes
crude oil main indicators in OECD countries such as proven reserves,
production, consumption and trade during the period (2003-2012). It also
reviews the future prospects for OECD countries oil demand, according to
OPEC reference scenario as shown in its “World Oil Outlook 2013” report ,
compared with the other report’s scenarios. Part two of the study reviews and
analyzes OECD countries natural gas industry indicators (proven reserves,
production, consumption and trade) during the period (2003-2012). It also
reviews the future prospects for OECD countries natural gas demand during the
period (2011-2035). Part three is dedicated to study the impacts of crude oil and
natural gas future demand in OECD countries on OAPEC members, which have
been summarized in its impact on oil revenues, economic growth rate, crude oil
refining industry, natural gas exports directions and petrochemical industry. In
part IV, the results of the current and future prospects for crude oil and natural
gas demand in OECD countries and their impacts on OAPEC members, are
reviewed. The fifth part presents a number of final recommendations.

One of the main conclusions of the study, is that the global crude oil and
natural gas demand is expected to be concentrated in developing countries by
the next two decades. As developing countries crude oil and natural gas demand
is expected to grow at annual growth rates of 2.2% and 2.3% respectively.
While the change in OECD countries demand is expected to be limited, this
development will impact the global map for crude oil and natural gas trade on
one hand, and OAPEC’s oil and natural gas exports markets on the other hand.

* Economic Researcher Assistant, Economics Department ,OAPEC - Kuwait.
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