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Jieh Power Plant,

Zahrani Power Plan

Location of the power plants in Lebanon [7,8,9]
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Fractions . Refined Products Main Use
Fractions
Main component of heating and
1. Methane  Conl 2
Natural Gas cooking gas
Petroleum Liquids 2. Ethane Petrochemicals
oases o :
= (NGL) 3. Propane Petrochemicals
4. Butane Gasoline Blendstock. refrigerant gas
5. Light Naphta Petrochemicals
Naphtas 6. Heavv Naphta Gasoline Blendstock, Fertilizer.
Light-Ends | ieavy saphaE Solvent
, 7. Motor Gasoline Automotive fuel
Gasolines — - — — ; :
8. Aviation Gasoline | Aviation Fuel (1gnition piston engine)
9. Jet Fuel Awiation Fuel (Jet propulsion)
Kerosene | 10. Gas Turbine Fuel | Electricity generation
Middle 11. Kerosene Heating. lighting, cooking
Distillates Light Fuel | 12. Diesel Fuel Automotive Diesel Fuel
O1ils/Gas : : Domestie heating. electricity
" 13. Light Fuel O1l e = “ ¥
Oils - generation
Heavy Fuel : .. | Electricity generation. Marine engine
Y 14. Residual Fuel 01l | o Ve =
Oils fuel
15. Base O1ils & 01l Lubricants, Candles. Personal care
Lubricants products
X Candles. Food preservation coating,
Heavy Ends : 16. Waxes : pres -
SPECIH]I}' U1
Products | 17. Bitumen Asphalt, roofing

18. Petrolenm Coke

Manufacturing processes (furnaces.

steel)
19. Carbon Black Tires. ink
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Motor Gasoline 20.7%
Jet Fuel 0.5%
Distillate Fuel O1l 21.8%
Residual Fuel Oi1l 50.0%
Liquified Petroleum Gas 1.2%
Refinery Fuel & Losses (5.8%) 5.8%

Source: Keoseoghli, 1996
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;;igﬂ:ln: 9%22}:;; Kerosene Gasoil Fuel Oil
Basic cost per 1,000 Liters | 1.217.000 | 1,182,500 | 1,280.200 | 1.304.500 | 1.341.000
Subsidy 0 0 0 0 0
Duties 224.000 226,500 17.000 0 0
Distribution Allowance 15,000 15,000 1.300 7.000 7.000
Transportation Cost 14.000 14.000 14.000 14.000 14.000
Retailers' Commission 80.000 80.000 15.000 20.000 20,000
Total Cost Before Tax 1,550,000 | 1,518,000 | 1,327,500 | 1,345,500 | 1,382,000
VAT 155.000 151.800 132.750 134.550 138.200
Selling Price per 20 Liters 34.100 33.400 29.200 29.600 30.400
Source: General Directorate of Petroleum )
(2011-11-9 zes b 4iliadl] 5 yullly) 4l s jial) Ciladial] jlewd Jualds
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Year Quantity in thousand bpd
1999 31.41
2000 32.00
2001 27.55
2002 27.58
2003 2045
2004 29044
2005 29075
2006 26.81
2007 22.36
2008 32.74
2009 37.80
2010 37.30
2011 37.35
2012 39.81
Source: EIA. CAS. & General Directorate of Petroleum
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Year Quantity in thousand bpd
1999 2.76
2000 2.71
2001 2.78
2002 2.72
2003 2.69
2004 2.75
2005 3.19
2006 2.24
2007 2.82
2008 3.63
2009 3.80
2010 4.80
2011 4.86
2012 5.26

Source: EIA. CAS. & General Directorate of Petroleum
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Year Quantity in thousand bpd
1999 35.73
2000 36.00
2001 31.62
2002 34.03
2003 37.38
2004 35.63
2005 31.48
2006 32.62
2007 29.74
2008 36.85
2009 52.30
2010 46.00
2011 50.03
2012 65.90
Source: EIA, CAS, & General Directorate of Petroleum
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A1) Gl el S AS 58 4eadii g ¢ 3B gl Gy )l Aoy Adiiall 3 5l gy e Gl B (2013

il s bl clelia (g ¢ aull 368 S 5 paall Jaill g U g ¢ oy o<l

Year Quantity in thousand bpd
1999 27.83
2000 27.42
2001 31.86
2002 29.16
2003 26.59
2004 25.17
2005 21.66
2006 18.98
2007 19.89
2008 22.55
2009 25.90
2010 29.70
2011 24.58
2012 23.38

Source: EIA, CAS, & General Directorate of Petroleum
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(LPG) Juaall Jg 5 5 .5.4.3

e Bt (10 775 0o ST ) Ul paig ¢ A (3 (2013 CEIA ) Wt s (sl s (sl
(1972 « Sladis) pu¥) damy a5 Ualis ) dasi yy ML g ¢ Jlusal) J5 )

Year Quantity in thousand bpd
1999 430
2000 5.23
2001 5.02
2002 493
2003 6.52
2004 0.97
2005 5.28
2006 5.12
2007 331
2008 5.18
2009 6.30
2010 5.20
2011 6.25
2012 5.88

Source: ETA, CAS, & General Directorate of Petroleum
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Year Quantity in thousand bpd
2013 40.49
2014 41.64
2015 42.79
2016 43.95
2017 45.10
2018 46.25
2019 47.41
2020 48.56
2021 49.71
2022 50.86
2023 52.02
2024 53.17
2025 54.32
2026 55.48
2027 56.63
2028 57.78
2029 58.93
2030 60.09
2031 61.24
2032 62.39
2033 63.55
2034 64.70
2035 65.85
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Year Quantity in thousand bpd
2013 5.10
2014 5.30
2015 5.50
2016 5.70
2017 5.80
2018 6.09
2019 6.29
2020 6.49
2021 6.69
2022 6.89
2023 7.09
2024 7.28
2025 7.48
2026 7.68
2027 7.88
2028 8.08
2029 5.28
2030 5.48
2031 8.67
2032 8.87
2033 9.07
2034 Q.27
2035 9.47

) il 3485 Ao albl) Culed o7
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Year Quantity in thousand bpd
2013 55.62
2014 57.99
2015 60.36
2016 62.73
2017 65.10
2018 67.47
2019 69.84
2020 72.21
2021 74.58
2022 76.96
2023 79.33
2024 81.70
2025 84.07
2026 86.44
2027 88.81
2028 01.18
2029 03.55
2030 05.92
2031 08.29
2032 100.66
2033 103.03
2034 105.40
2035 107.77
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Year Quantity in thousand bpd
2013 27.91
2014 28.97
2015 30.03
2016 31.10
2017 32.16
2018 33.22
2019 34.28
2020 35.34
2021 36.41
2022 37.47
2023 38.53
2024 39.59
2025 40.65
2026 41.72
2027 42.78
2028 43.84
2029 44.90
2030 45.97
2031 47.03
2032 48.09
2033 49.15
2034 50.21
2035 51.28
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(LPG) Juwall Jg 5dl & .5.5.3

Year Quantity in thousand bpd
2013 5.88
2014 5.96
2015 6.04
2016 0.12
2017 6.20
2018 6.29
2019 6.37
2020 0.45
2021 6.53
2022 6.61
2023 6.69
2024 6.77
2025 0.86
2026 6.94
2027 7.02
2028 7.10
2029 7.18
2030 7.26
2031 7.34
2032 742
2033 7.51
2034 7.59
2035 1.67
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ug@\fﬁﬂajjm\&e\m\el\uﬁ)ﬂ\ﬁ&&g}w*&ﬂ\&%éﬂ\dﬁ\ddﬁuﬁ)&z\ﬂﬁ
ALlS 3apan Blicae ol 8 L g e Hhiy ¢ dadiall 8 dase o LS 3 puadiall g 450N CadlSill @lI3S 5 dyllan )
Z A TOI <ilS i die labadl JSY) Jal) s 138 o Uyt a8l sl 38 5al) a5 Juali ale) e Yy

¢ Al il ~Slal A slae () (2006 ¢ sla 55 3isa) Bliiadl jee haugsie g ¢ lile 20 (e SSY daadll
Lle 50 b e A 4008 J Lol Aald A6 T (il da ghad 3 ) sall YY) () Ko
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&BJ&SM\MMSkil\)m?,'é.\«d'éw\;u)ﬁa’e)&bwﬁcwtjw\)&uy\JLJ
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r Ul sl e 2035 alal Gl (8 Geeddl At )l A pill cilatiall e

Motor | Jet | Distillate | Residual Iﬁ‘g‘;igﬁﬁl Total
Gasoline | Fuel | Fuel Oil | Fuel Oil
Gas
Demand in 2012
(thousand 39.81 5.26 65.90 2338 5.88 140.23
Barrels/day)
Forecasted Demand
mn 2035 (thousand 65.85 9.47 107.77 51.28 7.67 242 .04
Barrels/day)
Percentage of Total 2721% [ 391% | 44.53% | 21.19% 3.17% 100%

2035 ple A 4y il cilatiall xd gial] lbll Jilia 2012 ple A Axdl) LBl L/
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2035 ale b 4a g i) cilaiiall b giall culhal) Jiia 2012 ple b adl) cudhal) Ll

M Forecasted Demand in 2035 (thousand Barrels/days)
m Demand in 2012 (thousand Barrels/days)

Liquified Petroleum Gas

Residual Fuel Oil

107,77

Distillate fuel Oil

Jet Fuel

Motor Gasoline

Ll g il clatiall ad giad] culball filha 2012 ple 5 il cullsl] jlig)
2035 ple 4

3.17%

B Motor Gasoline
M Jet Fuel

3.91% [ Distillate Fuel Qil
B Residual Fuel Oil

W Liquified
Petroleum Gas

le Ja les Gy oo 2 all 242,04 2035 plad dsedl) Zpussi )l claial) e sl llall o] il
tlaall alall i) aas Gl 2ie 2012 (ubnd) L Glaty Lad Dlgin¥) Jaa) 8 73,6 Ao 4 5 330 )
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Blaaal) ConlSa Jiaes 1
C'_l\):\aﬂ\ucuu‘el;j\ J‘j.d\ N él::\gu:\&)‘)&d\ CJ.\AX\»@EJ\.})H%}:\A‘M‘}A’EM ‘k_l.mSA
.(2009 Downery ) b giall (8 7 4 138 ey, ySall Aglee ) sl A3USY 8

43




Al Plgiul 5 dlad) jlud Jas 2
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Liquified Refinery
Motor Jet | Distillate | Residual Pe‘g‘;;;:'m Fuel & | L .
Gasoline | Fuel Fuel Oil | Fuel Oil Losses :
Gas )
(5.8%0)

Demand in 2035
(thousand 65.85 9.47 107.77 51.28 7.67 14.90 256.94
Barrels/day)

Refinery Gain

g 2 s .
(45%) 2.63 0.38 431 2.05 0.31 0.60 10.28
Required Output
in 2035 after
adjusting for 63.22 0.00 | 103.46 49.23 7.36 14.31 | 246.66

Refinery Gain
(thousand
Barrels/day)

Required output
as Percentage of 25.6% 3.7% 41.9% 20.0% 3.0% 5.8% 100%
the total demand

Design product

: . 20.7% 5% 21.8% 50.0% 2% 5.8% %
mix (TOI) 0.7% 0.5% 1.8% 0.0% 1.2% 8% 100%

Ratio of Design
Output to 0.81 0.14 0.
Required Qutput

Lh

2 2.51 0.40 1.00 -

sl g 0 g8 ol g 5léinal) CrulSa L,[:_\a_r.}:_zCLuy/Cu_)‘u L) sy

Ay el 3585l <y 3 iy anall Cum (g e V) sa allal) o W51 Jaal ¢ odlel Jpuaiill Y il
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Cilatia b el 5 Gails Ul S 1) Lo dasies 3 a slieaall ) Ll jind (¢ lilisg sliad) e
Cila il ) sl s jaie A D) el ¢ i) 13a 3 daall allally (3lety Lagd ¢ 5aaa A5 i
Al (5 sin ol iy A il il o gy e Gallall by s Bliiaal) s 8 dala 3l (Bie () aad ¢ A sthaal)
) A5 U yia) 281 2 57 Aty dpual y LAY () sSu Rkl 385l el o s 3¢ 0.14 2ie
liadl) Lo cpipe ¢ Al oda 3 kil o @l Cu )y g g calhall aaa ST e (g siag 3 i) e
bl 358 gl 3 M sthaall ) asecail” A a5 ¢ 0.52 (Ao A e psall (A Jae il 246,66 dallae
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Liquified | Refinery
Petroleum Fuel & Total
Gas Losses

Motor Jet Distillate | Residual
Gasoline | Fuel Fuel Oil Fuel Oil

Required
output in
2035 after
adjusting for G3.
refinery gain
(thousand
Barrels/day)

1]
]
]

9.09 103.46 49 .23 7.36 14.31 246.66

Actual
Production in
2035 98.24 2.37 103 .46 237.30 5.70 27.53 474.60
(thousand
Barrels/day)

Swiplus /
Shortages in
thousands of

barrels per
day

%]
Lh
=
)

-6.72 0.00 188.08 -1.67 13.22

Al all ol il ol 8 Gl il o il 5 830 L) Slhcn L5 o] i)

Al ) A4l 2.6.3

& asll (& Uy all 200 Blicae 48lSH dyhanll des 0 A 2o Flll (g kil A8 55 538 < 2007 ale A
Gkl DA (50 (2007 25581 8 ¢ o 531 (3580 (paingli) (i 50) (Sa el SV 50 Jlle 2 (sl 2y
day Baaa Bliiadl S el SV 90 jLle 3,359 abs ddland ) 4SS e Jeass ¢ dand) Jale 5 dapea
sl (A Jae n 474.600

) G (3.6.3

Y Callss 1

Jladl (al 5l Allaa ) Z8I (e 767 = 5a8all ¢ Cilazall 5 YY) aand 4305V 4GS e DY) Gkl
Dkt atas ¢« Gle 20 ay i e ge (Spal Y 90 ke 2,25 51 (2006 ¢ sola a5 Fisa) sliadll
g (Spal J¥ 53 0 sale 112,53 2 7 5 Aoy auieal) Jadll (5 gid) eDlginY)

Lleall Cadlss 2
V52 Osle 157.54 5l ¢ (1996 <Keoseoghli ) Gisiws dlall Ll ) 285 (ha 77 dputy Ailpual) (ol o
L (S pal

Ay ikl 5 3

(o Sl g ¢ cplalall (40 750 5 ¢ Gpuigall (e agia 725 ¢ Lad s 750 ) 500 dead salll sliiad) Cala g
Ao e das Lo ptiad Al g ¢ ol 8 (i 0 6000474 3leadd 2l (2006 <Hsu & Robinson) Al
Opadigall 5¥ 52800 5 Y 52 2000 5 LY 52 2500 i s ed il Lila 5o 625 i i b gusd ¢ ol
Blicaall Of JSY L Sisel Y53 (ke 13.69 (s sindl JaY) AW alin il sl e Jlaall s Galidiall
(2003 Olaes) il 5 Se 395 ks g5 ulS Al

Ol CallSs 4
167.9 Y s ¢ Fpnbin yhalin Jiai Ledl e Jlall ul ) &S5 (n 715 Aty A3 (3003 Al i)
58l 553 sk G gias (S pel 5Y 59 0l

V2 0sle 451.7 ) el 5 sa¥) 5 Dlpall 5 eDlgial) @lld L Lay ¢ odlef 5 ) sSaall Al Cadlsall Juas

45



b pidiall Jaddl) adSS 4.6.3
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5k 5 el CallSill ln L8 v ) Alad) Jadill el (ualid) Juadll 3 Liaddia) | jlansd) il
Cogu ¢ gaill 138 e alal) laail) jlaud (e L gee dalaie 405 i) culaiiall Slasd (b ¢ 2y il Al Aaglal
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Refined Product Prlcﬁ;g:g per
Motor Gasoline 128 .4
Jet Fuel (Kerosene) 137.2
Distillate Fuel O1l (Gasoil) 141.5
Residual Fuel O1l (Fuel O1l) 105.9
Liquified Petroleum Gas B
1 (17G) 103.7

Source: Generale Directorate of Petroleum
2012 snabsi 6 (o i) oS a¥) )Y sl Dby i) Colaiiall Lucalos Y] Al

() yall 5 Y sl g V) g SR 5 o a1 Jalii Y 5 ¢ miiall dgalall A8SH oMo 5 SA) a1 e
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Motor Jet | Distillate | Residual I{‘::}f;i?ﬁﬂl l?lilii;y Total
Gasoline | Fuel | Fuel Oil | Fuel Oil Gas
as Losses

2013,

2014, 0 0 0 0 0 0 0
and 2015

2016 259306 626 27.314 62.648 1.504 7.267 125,295

2017 29.178 705 30.729 70,479 1.691 8.176 140,957

2018 1 35 450 | 783 | 34143 | 78310 1.879 0.084 | 156.619
onwards

chalall Y s % getia S slivmal g siall £ Y

Ml Y1 Jsan e Jmni o eV b Ga Lo OS 331 e Ve Lad 2 25
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Years Revenue: in million
USD
2013, 2014, and 2015 0
2016 14,071
2017 15,675
2018 onwards 17,421
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Year | Balance | Principal | Interest | Total Payment
2013

2014 3359 0
2015 3.728 0 369 0
2016 3.542 186.4 410 597
2017 3356 186.4 390 576
2018 3.169 186.4 369 556
2019 2983 186.4 349 335
2020 2,796 186.4 328 515
2021 2610 186.4 308 494
2022 2424 186.4 287 474
2023 2237 186.4 267 453
2024 20351 186.4 246 433
2025 1.864 186.4 226 412
2026 1678 186.4 205 391
2027 1491 186.4 185 371
2028 1305 186.4 164 350
2029 1.119 186.4 144 330
2030 932 186.4 123 309
2031 746 186.4 103 289
2032 559 186.4 82 268
2033 373 186.4 62 248
2034 186 186.4 41 227
2035 0 186.4 21 207
Total 3,728 4,676 8,035
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Year Net Cumulative Net Revenues
Revenue
2013 0 0
2014 -3,359 -3,359
2015 -369 -3,728
2016 276 -3,452
2017 321 -3,131
2018 475 -2,656
2019 495 -2,161
2020 516 -1,645
2021 536 -1,109
2022 557 -552
2023 577 25
2024 598 623

Payback Period Calculation 22w/ 5 i calua

Sl i 10 2 ol ¢ 2023 ale 3 in gy el daity ¢ LpeSl il Adlall clal ) i odle Jganll i
el Jod A alag) JalaS Al oda A Hhaite ¢ Wle 20 dy S e ge & g el e e

Lubual) Jilas 3.8.3
Lall) il o sliadll aaa g ¢ alall Ladill CadlSiy ¢ g g piall 490 5Y) AASH) ST apily o g ¢ andll 124 b
ARR 5 & s el 4]l

Y53 ke 3.023 sl 710 Aty bl 38 g g pall JUall Gl ) RS O (i ¢ gy sl 128 (8
G IRR 5 oSopel V50 il 1.92 sty NPV o dasilly 711 (e Y 79 cpall 485 ¢ S

51



Appendix 5 Undiscoumed Schedule of Revemnes and Costs for the best case scenario (in Milion USD)

Year | Capital Cost| NWC | Fixed Cost | Variable Cost | Debt Servicing | Sales Revenues| Net Revenue
2013 0.0
014 | 30231 0.0 0.0 -3,023.1
2015 M1 00 02,
2016 330 4079 12,9004 2066 14,0714 4336
2017 4079 143130 2817 136753 4727
2018 4079 16,1235 266.9 174211 6208
2019 4079 16,1255 2521 174211 6357
2020 4079 16,1235 21373 174211 630.5
201 4079 16,1255 224 174211 £65.3
2022 4079 16,123 5 20746 174211 6801
2023 4079 16,123.5 1928 174211 £95.0
2024 4079 16,1255 1779 174211 709.8
2025 4079 16,1255 163.1 174211 1246
2026 4075 16,1235 1483 174211 739.5
2027 4079 16,1255 1335 174211 7543
2028 4079 16,1255 1186 174211 769.1
2029 4079 16,1235 103.8 17421.1 7839
2030 4079 16,1255 89.0 174211 798.8
1031 4079 16,1255 74.1 174211 8136
2032 4079 16,1255 593 17421.1 §28.4
2033 4079 16,1235 445 174211 433
2034 4079 16,1255 297 174211 8581
2035 4079 16,1235 148 174211 879

NPV (in Million USD) at 9% §1.921.7

IRR 15.8%
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Refinery Capaci -

(thous);n p bpp d)ty NPV (Million USD)
350 -644.01
400 2365.63
450 -62.82
474 93.98
500 260.69
600 959,00
700 1,712.90
800 2,511.00
1,000 4,214.20
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