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Abstract

Roads, bridges and their approaches are the essential services,
which must be provided to communities to improve social, economic
conditions and the environment, the most important requirements that
require observance to improve those conditions is provide investments
for the establishment and flowing result in raising the countries'
economies and societies through the direct transport of goods and
passengers.

Adoption of economic and technical feasibility studies projects
for roads and bridges of benefit through an investment money away
from risk as well as reducing the operating vehicles costs , travel time
for passengers , goods , in addition to reducing traffic accidents types
the mismatch that result in death (Fatal - F - ) or that result in injuries
or disabilities (Personal Injury PI) or traffic accidents that lead to
property damage only (Property Damage Only PDO) on the one hand
and increase the safety factors (Traffic Safety) to road users through
the selection of the best path to achieve engineering design
appropriate.

This study aims mainly to the adoption of economic feasibility
studies and technical projects, roads and bridges as a basis depends on
the provision of a database of the project expected costs to set up the
project with the Construction & Maintenance Costs and the method of
funding , whether funded centrally or investment, and compare those
costs with the expected benefits, resulting from reduced vehicle

operating costs which are obtained through the reduce disbursements



of fuel , oil ,tire and the residual value of the road and its facilities
after the end of design life time (Salvage Value).

The comparison between the costs and benefits are based on rate
of discount has adopted the discount rate in this study on the basis of
(8 %), in addition , the study aims to be chosen path location of the
road leading to the bridge and approaches is not random or
improvisational or tainted by favoritism as is prevalent in many cases,
but rather through a comparative study between the range of options
that are selected adequate alternative according to scientific and
technical three basic elements (potential, time, and cost) .

All of these factors help decision — makers to determine the
economic feasibility to establish whether or not the project. The
importance of the preparation of feasibility studies and technical
projects of roads and bridges being justified by the purpose of the
establishment of such projects , and thus determine priorities based on
a scientific basis in the implementation of these projects by comparing
the costs and benefits in economic terms approved (Economic
Parameters), so the economic feasibility studies and technical projects,
roads , bridges , establish efficient economic methodology according
to the system of strategic priorities and is working to reduce the
incidence of waste of human and material resources. This study has
been examined two large projects, roads and bridges in Iraq as a field
study and field methodology to achieve the objectives of the research
project ; they are (Al MUSSAY AB new bridge and approaches project

(and) rehabilitation they exist roadway and the construction of the



second direction roadway for Alomara - Al Shipp Iran border in
Maysan city ).Sit was chosen of the bridges , the roads and their
approaches of the two projects by selecting the three alternatives and
then make the comparison between them according to a set of
technical standards and economic development, where the chosen
study, the first alternative for the project first and third alternative for
the second project, conducted a feasibility study for the option
proposed and built on the basis of a study extensive traffic through
which the collection of information on ttraffic volume with vehicles
classification study by the requirements of the General Authority for
Roads and Bridges (Highway Design Manual: 2005) has been adopted
volumes of traffic for rush hour (Peak Hour Volume) by installing
stations counted and counted traffic in the study area , where the four
stations counted quenched the first of the project, namely:

1. The Iron old Al MUSSAY AB Bridge Station.

2. The intersection of the road coming from the Al MUSSAYAB to

the road to Baghdad - Karbala.

3. The intersection of Al moalemen locality.

4. The intersection of Al MUSSAY AB - Husseiniya.
The counting stations and traffic statistics for the second project are:

1. Al MSHRah - Alomara intersection.

2. Kzela Bridge station.

3. Al Shipp - Alteeb intersection.

4. Al MSHRah border port.



That the basic purpose of data collecting of traffic information to
estimating vehicles, which is planned to be used for roads and bridges
projects above and thus obtain vehicle operating costs .

The study identify the costs and benefits with all the economic
circumstances surrounding the projects, which are key variables in
studies of economic and technical feasibility of projects of roads and
bridges in order to formulate building model which will give a good
impression on the nature of the problem of the study . Costs and
benefits were compared of the projects mentioned in economic terms
listed below for the purpose of knowledge in the creation of economic

feasibility of the project or not and these standards are: -
— Benefit Cost Ratio B/C .
— Net Present Value NPV.

— Internal Rate of Return IRR.

The study concluded that the economic parameter (B/C ) for the
first project sequel (4.59406) while (3.50455) for the second , Which
they are justified by the economic feasibility of their creation, where
the project is economically feasible whenever the value of the (B/C >
1.0).

The basic conclusions arrived at through a questionnaire (5.0)
Directorates of Roads and Bridges in Iraq they are, Maysan , DehiQar
, Babylon , Waist and Karbala, were accounted for (97.234 %) of the
projects of roads and bridges allocated to the implementation in these
districts are not take in to consideration the economic feasibility and

technical studies basis depends on the assignment of these projects



into effect leads to obtain random in the implementation of projects as
well as the worsening financial problems, which reflected negatively
on the quality standards and conformity of the projects mentioned
technical specifications. The study recommended that the projects of
roads and bridges, must include economic feasibility studies and
technical justify Created project whether or not that built these studies
on the basis of the study of traffic scientific and thorough adopts study
of present and footer traffic volume with the study of all land
purchases and conflicts of the route proposed and compared to the
data according to economic criteria adopted to provide database for
technical and economic decision-makers in the implementation of

those projects.
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dclull s la) (Highway Capacity Manual : 2000) (Traffic
araaill

.o

Peak Hour volume
PHF ,

DHV =

PHF = 0.95,

961
DHV =0.95 =1012 (Veh/hr)

DHV = K xaapt . (AASHTO 2002)

Where:

DHV= Design Hourly Volume (vph),

K=0.15,

AADT = Average Annual Daily Traffic (vpd).

AADT = 1012 -0.15 =747 (Veh./day)

vearly Traffic Valume = aant %265 = 2462655 (Veh.)

Peak Hour ) & 3 delud 455 5all asaall of U 45 el dul s
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D.H.V.=K * AADT

:Where

D.H.V. = Design Hour Volume
K=(DHV /AADT) * 100

AADT = Average Annual Daily Traffic
1 AADT = 805/0.15 = 5366 Veh./day
ADT = AADT * 365 = 1958833 Veh
:Where

ADT = Average Daily Traffic.
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(ITMP: 2005). S el g1 53 a5 i U5 3580 Callss 2(5-4) Json

Vehicle Type

Passenger car 400 75000 4 3000
Medium Truck 400 250000 8 3000
Large Truck 400 250000 16 3000

- (ITMP: 2005). ) 2liayl Galll dae) et jaadl
LSSl gsllal) Sl Haiuy Redd) Sl s bl Jgaad U

2 a5 AN s SLal (5l ALED LS jall 5 cidans sial

(ITMP: 2005)- ¢y sl £ 0 335y Aisadtl Gl 1(6-4) Jsoa

Average 0]]
Average Fuel
IRI Tire Life | Consum
Link Pavement Free Consum
Influenc [1000k ption
Type Condition | Speed ption
ed m] [L*1000
[km/h] [L/km]
Speed km]




[km/h]

Good 100 100 0.075 40.7 2.15
Bad-Very
100 46 0.105 11.5 3.05
Bad

. (ITMP: 2005). ) aliYL Ealll dlae) et jaadll
G

Average
Average
IRI Fuel Oil
Link | Pavement Free Tire Life
Influenced | Consumption Consumption
Type | Condition | Speed [1000km]
Speed [L/km] [L*1000 km]
[km/h]
[km/h]
1 Good 80 80 0.143 40.7 3.67
Bad-Very
3 80 37 0.231 11.5 4.775
Bad
- (ITMP: 2005). ) iYL Cald)l dae) et jaadl
( 2005: ITMP). AL Jas 4K ya PNREYY anednl) el (8—4) Jsaa
Link | Pavement | Average | Average Fuel Tire Life Oil
Type | Condition Free IRI Consumption | [1000km] | Consumption




Speed | Influenced [L/km] [L*1000 km]
[km/h] Speed
[km/h]
Good 60 60 0.160 40.7 5.75
Bad-Very 60 28 0.301 11.5 6.65
Bad

. (ITMP: 2005). ) 2L Caldl dee (et Haadll

(ITMP. 2005). ISl <5l dai 2 (9-4) Jsoa

TIME VALUE
YEAR
US$/HOUR ID/HOUR
2012 1.0464 1308
2017 1.2752 1594
2022 1.4519 1815
2027 1.6701 2088
2032 1.9332 2417
2037 2.1567 2696

(ITMP. 2005). & geall i 5l 20 : (10-4) Jsoa

- (ITMP: 2005). ) 2yl Salll dae) et jaadl

YEAR

TIME VALUE

US$/ TON-HOUR

ID/TON-HOUR




2012 0.0186 23.25
2017 0.0184 23.0

2022 0.0175 21.875
2027 0.0165 20.625
2032 0.0154 19.25
2037 0.0164 20.50
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RS e = oS /)3 92.40 = 0.231 * 400 = 285 s
A8 o oS/ s 173.913=(11500 / 8.0*250000)= < jba¥) Jdorii all<s
s
- S oS [ Jn 14.25 = 1000 /(3000 * 4.75) = &gl s
, )i 60,000,000 4S8 0l ja (g2 b e g
535 ) J8 S 500000 i Sl o el il DS (560, 3 Dlaall Cullss
+ 48 3 oS/ )l 36.00 = 500000 / (0.3*60,000,000) = lual 48l
- A4S e o8/ Hln 313.323= Type2 4y Jsriil 40 Callss

-: (Type 3)

(Link Type 1)



CAS e — S /1 59.20 = 0.148 * 400 = 2550 Callss
LS5 — oS /9. 140 = (40700/8.0 * 250000) = JUaY) Jiais Calss
- S5 aS [l 11.01 = 1000 /(3000 * 3.67) = sl Callss
3 60,000,000 S 3ol rs (2 e
Lt ) Ji oS 500000 i A8 el 56l a8 A e 0,15 Dlpall Callss
. 38 e o8/ 5l 18.00 = 500000 / (0.15%60,000,000) = luall ol
137.35 = Type2 iS o Juitll 4K cadlsl)

—: (Link Type 3)
IS e — oS /392,40 = 0.231 * 400 = 25850 (s
iS e oS/ 173.913=(11500 / 8.0*250000)= i ¥l o allss
Gls)
- S e oS 5l 14.25 = 1000 /(3000 * 4.75) = sl Caullss
3 60,000,000 S 3ol rs (m  le
s ) J8 oS 500000 i LSl s e al 46K 60,3 Ayl CillSs
- 3 e a8/ 5l 36.00 = 500000 / (0.3%60,000,000) = dluall i<y
L3S e S/l 313.323= Type3 i ja Jsiil <Y Callss

-: (Type 25-2)

(Link Type 1)



cAS = oS /)i 64 = 0.160 * 400 = 284 Calls
A€ je — £/ )198.280 = (40700)/(16.0 * 250000) = U=y Jiasi Call<s
- A8 oS [ Hn 17.25 = 1000 /(3000 * 5.75) = s ) el
, ) 60,000,000 48 4l jrw b e g
5t o) 8 S 500000 e TS a) 5 el il DS e 0.15 bl Calls
- A8 e o8/ )l 18.00 = 500000 / (0-15%60,000,000) = leall el
. A4Sy oS/ )l 197.53 = Type2S-2 48 o Juil 4K Cayl<il)

—: (Link Type 3)
cAS o — oS [ 121 = 0.301 * 400 = 268 5 s
A8 e &8/ 347.826=(11500 / 16.0*250000)=c )yl Joad el
s
- A€ oS [ )3 19.95 = 1000 /(3000 * 6.65) = s ) s
, ) 60,000,000 48 4l jrw b e g
% ) J8 oS 500000 e Sl s el 80 &S (503 Dbl CallSs
- A€ e o8/ Ha 36.00 = 500000 / (0-3*%60,000,000) = leal) Call<s
+ A8 ye oS/ Ly 524.176 = Type2s—2 4 jo Judil 40 (ol

—: (Bus)

(Link Type 1)



c b A8 e — S /3 40.0 = 0.1 * 400 = 258 ) el
cab AS e — oS/ i1 8.427 =(40700/6.0 * 125000)=_,Uay) Jas calls
el A8 oS /)l 6.45 = 1000 /(3000 * 2.15) = s il allss
, ) 20,000,000 48 jal)l jrw b e
535 ) U oS 500000 e S el s el il S e 0,15 dlall Cadlss
- =l A€ e o8/ 5y 6.00= 500000 / (0.15%20,000,000) = dball Callss
.oal A8y 8/ s 70.877 =Bus 48 je Jpial 40 Calil
—: (Link Type 3)
coab A8 5 — oS [/ Ja 80 = 0.2 * 400 = o580 s

Ul A e o8/l 65.217=(11500 / 6.0%125000)=cd U (oot CallSs

ol A e oS /)13 9.15 = 1000 /(3000 * 3.05) = <530 Cadlss
52 20,000,000 38 5a) e g e s

535 o) 8 oS 500000 e S el e i) A g 0.3 Dbl CallSs
ol A 5 o/l 12.00 = 500000 / (0-3#20,000,000) = ileall Callss

coab A8 je oS/ 5Ly 166.367 = Type Bus 48 je Judil 4,0 Callal






el sl LSl Jiandn (S 1(11-4) Jsas

(Bus)
(PC) (Type 2) (Type 3) (Type 25-2)
Fuel Consumption Cost 30 42 59.2 92.40 59.2 92.40 64.0 121 40 80
Tire Cost 3.686 | 13.04 49.14 173.91 49.14 173.91 98.28 347.8 | 18.42 | 65.21
Oil Consumption Cost 6.450 9.15 11.01 14.25 11.01 14.25 17.25 19.95 6.45 9.15
Maintenance Cost 7.20 14.40 18.0 36.0 18.0 36.0 18.0 36.0 6.0 12.0
Total ID/Km-Veh. 47.34 | 78,59 | 137.35 | 316.62 137.35 316.62 | 197.53 | 524.75 | 70.87 | 166.36

- bl Sauel) el 2L Ealll dae) et jaadll




LS el s G Lged il LS el Jainin IS 1(12-4) Jsas

Buses | Type2S-2 | Type3 Type2 PC Syl 1 5
00.770 0.02185 0.03017 | 0.06139 | 0.895 daall
5.456 | 4.3160 | 4.143 | 8.431 | 42.365 |z ma gl |
12.809 11.466 9.552 19.433 | 70.340 | A& &kl
LS yall
UL el all ) AELYL Eall) dael et jaadl)
o 2 gl e LS Hall Judi CallSs (13-4) Jsea
CadlSs Jaxa 4aallSy Jaza
Sl sk
Jial Jial @ikl ¢ 5
(=)
(S /) (RS emaS /)
97.066 1.50 64.711 z a3kl
370.80 3.0 123.60 Sl Gkl
(S, A8 ) 273.734 = 3l sall Jana

UL el el ALY Eall) dael et jaadl)




PC

- :Link 1
-l A a8/ Ha 30 = 0.075 * 400 248 Cadlss
IS 4 5 o5/ i3 3.686 = 40700 / (4*75000) = U1 ot CillSs
S ) AS ye o8/ 5l 6.450 = 1000 / (3000%2.15) = g 3l ol
o) il 48l e 0.15 Lleall 48 o 5 5y 12000000 48 jall e (i p e g
A ) 8 oK 250000 jees A el
IS A 5 oS/ i 7.20 = 250000 / (0-15%12000000) = Al alss
IS A8 e o8/ 5 47.336 = QS A je Jdal LK) calsal

:Link 3
SIS A8 e — oS/ 42.0 = 0.105 * 400 2585 Callss
A je oS/l 13.043 = (11500 / 4.0%75000) = i V1 Joadh Callss
s

IS, A8 e a8/ 9.15 = 1000 / (3000%3.05) = 5331 Callss



s 12000000 48 5al s s i e
535 ) B oS 250000 e RS el 5 e il AS e 0.30 bl il
IS A ya o8/l 14.40 = 25000 / (0.3 *12000000) = dlaall Callss
(A8 A e o8/ Jln 78.593 = S A je Jusdal LK) cadlil)
- : (Type 2)
— : (Link Type 1)

A e — oS /)50 59.20 = 0.148 * 400 = 355 s
LS e — oS [uM9.140 = (40700/8.0 * 250000) = LY) Jias Calls
LSS [l 11.01 = 1000 /(3000 * 3.67) = s 3l allss
i3 60,000,000 S 5l saes m b e s
535 ) U8 oS 500000 i Sl s el ) S e 0,15 dball Callss
- A 5 &8/ 5 18.00 = 500000 / (0-15%60,000,000) = dleall adl<s
137.35 = Type2 is yo Jyial 400 Cal<al

- : (Link Type 3)
A e — oS /)50 92.40 = 0.231 * 400 = 3585 s
iS5e oS/ 173.913=(11500 / 8.0*250000)= i ey s Callss
<lS

LA oS [l 14.25 = 1000 /(3000 * 4.75) = cip ) adlss



i 60,000,000 4K sl jau m b e s
535 ) J8 S 500000 i Sl o el il A (560, 3 dlaall Cullss
L3S e oS/l 36.00 = 500000 / (0-3*60,000,000) = dlaall CallSs
L A8 e oS/l 313.323= Type2 4 e Jusciil A Callssy
- : (Type 3)
— : (Link Type 1)

RS e S/l 59.20 = 0.148 * 400 = 248 4 Calls
LA e — oS /JwM9.140 = (40700/8.0 * 250000) = Uy i Callss
L &S e oS [ 11.01 = 1000 /(3000 * 3.67) = s 3l Callss
i 60,000,000 A8 sl jau m p e s
L fam ) i oS 500000 e S el s el il A e 0,15 dlall Callss
- A8 3 &8/ 5 18.00 = 500000 / (0-15%60,000,000) = dleall adl<s
137.35 = Type3 i< j Juiil 4K cadlsl)

- : (Link Type 3)
c A je— oS /580 92.40 = 0.231 * 400 = 24850 lls
i e oS/ 173.913=(11500 / 8.0*250000)= i eyl Jaas Callss
S,

LS oS /e 14.25 = 1000 /(3000 * 4.75) = cip ) adlss



, ) 60,000,000 A€ jadl jrw a § e
535 ) U oS 500000 e S el s el il S (5003 Gl CallSs
. A8 e o8/ 5l 36.00 = 500000 / (0.3*60,000,000) = Glaall Calls
c A4S e a8/ 5l 313.323= Type3 4y Jriiil 40 ol
-: (Type 25-2)
(Link Type 1)
cAS e — &S [Ha 64 = 0.160 * 400 = 28 ) s
A8 30— oS /,198.280 = (40700)/(16.0 * 250000) = Us¥) (s callss
- A8 oS [ 17.25 = 1000 /(3000 * 5.75) = &p il s
, ) 60,000,000 48 jal) jrw 2 e
L fam ) i oS 500000 s S el s el il 2K e 0,15 dlall Callss
+ 48 e a8/ Js 18.00 = 500000 / (0-15%60,000,000) = laall ol
. A4S je oS/ ) 197.53 = Type2S-2 48 o Juial K o<l
—: (Link Type 3)
CAS e = oS 0 121 = 0.301 * 400 = 25850 el
A8 e oS/l 347.826=(11500 / 16.0*250000)=cui JUaY) Jorsi ol
S,

LA oS /50 19.95 = 1000 /(3000 * 6.65) = s adlss



, ) 60,000,000 A€ jadl jrw a p e
535 ) U oS 500000 i S el s el il A6 (560.3 dlal) CallSs
. 4 e o8/ 5l 36.00 = 500000 / (0.3*60,000,000) = laall Calls
c A8 ya oS/ )2 524.176 = Type2s—2 4 je Jpiil K0 Caylsill
-: (Type 35-2)
(Link Type 1)
cAS e — &S [Ha 64 = 0.160 * 400 = 28 ) s
A8 30— oS /,198.280 = (40700)/(16.0 * 250000) = Us¥) (s callss
- A8 oS [ 17.25 = 1000 /(3000 * 5.75) = &p il s
, ) 60,000,000 48 jal) jrw 2 e
L fam ) i oS 500000 s S el s el il 2K e 0,15 dlall Callss
4S ye oS/ )y 18.00 = 500000 / (0-15%60,000,000) = dslual) Cajiss
c A8 e o8/ i 197.53 = Type3S-2 4 jo Judal LK) el
—: (Link Type 3)
cAS je— &S [ 121 = 0.301 * 400 = o485 allss
A8 o oS/l 347.826=(11500 / 16.0*250000)=cul JUaY) Jorsi ol
S,

LA oS /50 19.95 = 1000 /(3000 * 6.65) = s adlss



i 60,000,000 S ,al e = e s
a5 ) oS 500000 s Sl s e il G 0.3 dlaal) Calls
- A8 3 o8/ ) 36.00 = 500000 / (0.3*60,000,000) = laall el

A4S e o8/ H0 524,176 = Type3S-2 4S ja Jsaial 40 ol



e sl Gl Jials QS gy 1(14-4) &) Jsoa

(3S-2)
(PC) (Type 2) (Type 3) (Type 25-2)
Fuel Consumption Cost | 30 42 | 59.2 | 9240 | 59.2 | 92.40 | 64.0 121 64 121
Tire Cost 3.686 | 13.04 | 49.14 | 173.91 | 49.14 | 173.91 | 98.28 | 347.8 | 98.28 | 347.8

Oil Consumption Cost 6.450 | 9.15 11.01 14.25 11.01 14.25 17.25 19.95 17.25 19.95

Maintenance Cost 7.20 | 14.40 18.0 36.0 18.0 36.0 18.0 36.0 18.0 36.0

Total ID/Km-Veh. 47.34 | 78.59 | 137.35 | 313.32 | 137.35 | 313.32 | 197.53 | 524.75 197.5 524.75

- ULl el el ) SELYL Eall) dae) et jaadl)



3 gall Jane e Qi) IS (15-4) Jsaa

0.0842 0.2268 0.296 | 0.303 0.09 | cls yall dus
Type3S-2 | Type2S-2 | Type3 | Type2 PC Gaohll g 5
16.632 44.799 40.65 | 41.617 | 4.26 | z sl Gkl <
) e
44.165 119.013 92.74 1 94.935 [ 7.073 | A& Gkl
LS 5l

- allall Slael) mell Y aliaYL Galil) dae) et joadll

- Jill GIS e Aaalil X sal) Jone g 1(16-4) Jsaa

s Jaze CallSs Jara
Dbl Jsha
$ ©
(A8 e/ L) (RS oS/ Ul
10394.04 70.25 147.958 | 7 _saal Go,k
25144.30 70.25 357.926 Sl Gkl

- allall Slael) mell Y aliaYL Galil) dae) et joadll

‘“,.a'li'd\ Gaasall




MQ&M‘@JM&‘J’JU#@&JJ&ALAUJ
éJLAﬁY\ DA A Y sag
st I osualls okl il ASla G i Jledas B sy 1

o3 & sadinall aeadll Cond (para Aol yulaally Wi jlia s (20 sall 5 Caiallsil)

=0 Y il e a s L ) Lgiagiad (A a liiall Ll ja 23 385 A )l

Ay Tl (5 30n 3 gyl S a oalai®) 1 ) el
3 el 5 CallSall il Slaa) s M dalad ol ja) e A IS8 aexe 8L (e
ol Al 3 ADA e Qi L(17-4) deaalls o il e g e JS AalAd)
W5 eLaY) 2y a5 (g oobal sli) JE ) D gl @kl 3l
g syl Lunlly 300 Legin (3
- -1
U Al 4SS Clia) e WY a3l Sl dae el R
o (18-4) ,(17-4) odsaly els L o 5 .(Fright) 4 sesll s (Passengers)
08l 5 aieeddl ) Lud Al Al Caadie) Gua ;@ i) @l Gldal A4S
@AW 5 Dl il 5 juall oLl amy Gkl Ao jus Il Gobll el de u o
S iy s ) ey il e Aealill W gall o G, Ala N ey il Adle Sy



- -1-1
(2.0) dnlaiind Jaras as (PC) gslball ASal ol Al o) a8 il
c S5 (20) el W (S1 (1.0) Jeall A8 ) 5 S
- -2-1
Al Al pda 85 A jall A geal dpally dadially agry AN ) il ()
Highway ) seall 5 ol daall dell Ll claa) pally els Lo ) Jaliiad
: 04 .(Design Manual 2005
Ok 18 Ll e Type 2 48 5l
Oh 24 gl gea Type 3 48,54l
b 36 Ll saa Type 2S-2 i<yl
sla LS dlgpaally QLSO dally dla )l (o) 6 (e daaldl slall (8 4ile

— A Jglasd)



ooy Jal gkl e clS jall § jrial a3l 2 (17-4) Jsas

Buses Type2S-2 | Type3 Type2 PC &S, dll ¢ s
Gl @bl As i ga )
30.0 30.0 30.0 30.0 17.0
(165
Type3S-2 | Type2S-2 | Type3 Type2 PC |is,dl ¢ ¢
saall Goshll da ) )
7.0 7.0 7.0 7.0 4.0
(159
0.383 0.383 0.383 0.383 | 0.216 [ (dels) s )b <l (3
0.077 0.02185 | 0.03017 | 0.0613 | 0.895 | <l sl 4us

- UL el maell ) ALY Eall) dae) et jaadll




- (2039-2012) i sindl LIS 39 gal) Jona ¢ (18-4) Json

Bus Type2S-2 Type3 Type2 PC

el 2 gl Jana oaladl) aae
20 1.0 1.0 1.0 2.0
S Al i
ID $ Year

1332 1 1.0656 | 0.617 0.0087 0.01209 | 0.02455 | 0.4045 | 2012-2014

1626 | 1.3002 | 0.752 0.0106 0.01473 | 0.02993 | 0.4930 | 2015-2019

1851 | 1.4803 | 0.8563 0.0121 0.01677 | 0.0340 | 0.5613 | 2020-2024

2127 | 1.7019 | 0.985 0.0139 0.01929 | 0.0392 | 0.6457 | 2025-2029

2464 | 1.9705 | 1.1402 0.016 .02233 0.0453 | 0.7474 | 2030-2034

2749 | 2.1993 | 1.272 0.0180 0.0249 0.0506 | 0.8338 | 2035-2039

- UL el mel) ) AELYL Eall) dae) et jaadll




1(2039-2012) < il 4l gaall 35 ga) Jawe : (19-4) Json

el 2 g2l Jane
Type2S-2 | Type3 | Type2 [PC [ s ¢ s
A saall

ID $ 36 24 18 0 | (oh)adsesd

23 0.0184 .0056 0.005 | 0.0078 2012-2014
22.80 0.0183 0.0055 0.0051 | 0.0077 2015-2019
21.625 | 0.0173 .0052 0.0048 | 0.0073 2020-2024
20.375 | 0.0163 0.0049 0.0045 | 0.0069 2025-2029
19.125 | 0.0153 0.0046 0.0042 | 0.0065 2030-2034
18.125 | 0.0145 | 0.00439 | .00410 | 0.0061 2035-2039

- allall Slael) el Y aliaYL Galil) dae) et joadll






(2011-2034 ) 5 il (i) &l ganll 5 IS 5all &y gind) 39 sally il (20-4) Jpon

u.h,gl\SE ﬁ\}c
sl ¢ sana 2 5al geall 9l |G 0| el se el s
el 535 Jae | 200
(BSoef/0)  [(Hoe S| (S e/ ) | (S e Jly) [ (Bl Jaandis <l si) [ (3 L) 2an)
(A e/ i)
0 0 0.0000 0.0000 0.0000 0.00 0.00 0.000 2011
0 0 0.0000 0.0000 0.0000 2610414.3 2462655 1.060 (2012
0 0 0.0000 0.0000 0.0000 2768024.22 2462655 1.124 2013
4842278710 | 1628.734 273.734 23.0 1332 2933022.105 2462655 1.191 |[2014
6044037585 | 1922.534 273.734 22.80 1626 3107870.61 2462655 1.262 2015
6408020831 | 1922.534 273.734 22.80 1626 3295032.39 2462655 1.338 |2016
6795950343 | 1922.534 273.734 22.80 1626 3494507.445 2462655 1.419 |2017
7203036868 | 1922.534 273.734 22.80 1626 3703833.12 2462655 1.504 2018
7634069659 | 1922.534 273.734 22.80 1626 3925472.07 2462655 1.594 2019
9020031859 | 2146.359 273.734 21.625 1851 4159424.295 2462655 1.689 (2020
0564758473 | 2146.359 273.734 21.625 1851 4410615.105 2462655 1.791 2021




u.h,gl\SE ﬁ\}c

sl ¢ sana 2 5al e geall 8|t 0 0| cl e |l s s |
(RS e/ 0) [ (e L) (BS e 1) [ (S e/ i) [ (Gl il <l i) | (Al Ll i)
(A e/ i)

10136187371 | 2146.359 273.734 21.625 1851 4674119.19 2462655 1.898 2022
10744999468 | 2146.359 273.734 21.625 1851 4954861.86 2462655 2.012 12023
11391194764 | 2146.359 273.734 21.625 1851 5252843.115 2462655 2.133 12024
13604598556 | 2421.109 273.734 20.375 2127 5568062.955 2462655 2.261 2025
14422920317 | 2421.109 273.734 20.375 2127 5902984.053 2462655 2.397 12026
15283361491 | 2421.109 273.734 20.375 2127 6255143.700 2462655 2.540 (2027
16203973423 | 2421.109 273.734 20.375 2127 6631929.915 2462655 2.693 2028
17172721927 | 2421.109 273.734 20.375 2127 7028417.37 2462655 2.854 (2029
20709665213 | 2756.859 273.734 19.125 2464 7451994.03 2462655 3.026 12030
21948412537 | 2756.859 273.734 19.125 2464 7897734.585 2462655 3.207 2031
23269286756 | 2756.859 273.734 19.125 2464 8373027 2462655 3.400 (2032
24665443961 | 2756.859 273.734 19.125 2464 8875408.62 2462655 3.604 (2033
26143728061 | 2756.859 273.734 19.125 2464 9407342.1 2462655 3.820 2034




(Excel 2010) zuali s alasinds lilll Sasy) Jalail 5 el grasall ) SVl iali) Sae] (gt aeadl)

- Adlide Gy 4 eadial) ) el 1(21-4) Jsas

R=25% R=20% R=15% R=12% R=8% Year
0.000 0.000 0.000 0.000 0.000 0.000 0
0.000 0.000 0.000 0.000 0.000 0.000 1
0.000 0.000 0.000 0.000 0.000 0.000 2
3057352208 3317439462 3612183611 3808285097 4095604274 4842278710 3
3059193301 3457747057 3928650885 4252877667 4743137253 6044037585 4
2594738914 3054982543 3621949207 4025887423 4656275785 6408020831 5
2201455616 2699937860 3340187122 3812149165 4572368474 6795950343 6
1866660604 2384723128 3078494612 3607591075 4487277285 7203036868 7
1582689895 2106188312 2837141773 3413813268 4403516544 7634069659 8




R=25% R=20% R=15% R=12% R=8% Year
1497805717 2076278561 2918454085 3605715083 4823314094 9020031859 9
1270607479 1834722174 2691045006 3413809796 4735738626 9564758473 10
1077214068 1620278563 2479840468 3230144269 4646913535 10136187371 11

913532014.5 1431331431 2285902333 3057283169 4561131616 10744999468 12
T74776853.7 | 1264508757 2107282253 2893880023 4477253947 11391194764 13
741119618.8 | 1259976022 2191021073 3089471437 4956894295 13604598556 14
628558595.9 | 1113136715 2019836366 2924378853 4865790154 14422920317 15
532845666.6 | 982953430.4 1861161362 2766822465 4774141656 15283361491 16
451953820.6 | 868469024.9 1715887555 2619183387 4686775838 16203973423 17
383178968.8 | 766991767.9 1581279350 2478366329 4599049058 17172721927 18
370089546.9 | 771657575.4 1660068185 2671545928 5141140281 20709665213 19




R=25% R=20% R=15% R=12% R=8% Year
313781144 681511854 1529882661 2527985965 5045053022 21948412537 20
266131809 602104849.7 1410393310 2392966357 4952470947 23269286756 21

225679774.1 | 531859283.9 1300014703 2264771731 4860758522 24665443961 22
191364425.5 | 469779519.2 1198199142 2143310016 4770444762 26143728061 23
62538730.52 | 153556678.67 | 391667436.778 | 700599173.55 | 1559464679.911 Sv*
24063268771 | 33450134570 | 49760542500 | 65700837676 100415000000 Sum

S, * = (Salvage Value) = (0.75*11303000000) = (0.75*Bridge Cost).

*(Salvage Value) = ¢ 5 uiall _aseaill janll lgil ay juall L) dagil

Excel 2010) mweli yp aladioals cblall  Aleaay) Julasll g lall o AL Gaalll dae) et
o= e = 2 Ol g (Sl ) NSRS




(2011-2034 ) 5 _yiall dabiase sy b fiall 5 el dibuall 5 L3 4, sl (Costs) callally 5uiil) :(22-4) Jsaa

R=25% R=20% R=15% R=12% R=8% S ¢ pena [ ALl callss | sLay) s | Year

0.0 0.0 0.0 2011

10684437500 | 10684437500 | 10684437500 | 10684437500 | 10684437500 | 10684437500 0.0 10684437500 | 2012
8547550000 | 8903697917 | 9290815217 | 9539676339 | 9892997685 | 10684437500 0.0 10684437500 | 2013
109408640 118715972.2 | 129263516.1 | 136281090.6 | 146562928.7 | 170951000 | 170951000 2014
87526912 | 98929976.85 | 112403057.5 | 121679545.1 | 135706415.4 | 170951000 | 170951000 2015
70021529.6 | 82441647.38 | 97741789.09 | 108642451 | 125654088.4 [ 170951000 | 170951000 2016
56017223.68 | 68701372.81 | 84992860.08 | 97002188.41 | 116346378.1 | 170951000 | 170951000 2017
44813778.94 | 57251144.01 | 73906834.85 | 86609096.8 | 107728127.9 | 170951000 | 170951000 2018
35851023.16 | 47709286.68 | 64266812.91 | 77329550.71 | 99748266.56 | 170951000 | 170951000 2019
28680818.52 | 39757738.9 | 55884185.14 | 69044241.71 | 92359506.07 | 170951000 | 170951000 2020




R=25% R=20% R=15% R=12% R=8% S ¢ pena [ ALl callss | sLay) s | Year
22944654.82 | 33131449.08 | 48594943.6 | 61646644.38 | 85518061.18 | 170951000 | 170951000 2021
18355723.86 | 27609540.9 | 42256472.7 | 55041646.77 | 79183389.98 | 170951000 | 170951000 2022
14684579.08 | 23007950.75 | 36744758.87 | 49144327.47 | 73317953.69 | 170951000 | 170951000 2023
11747663.27 | 19173292.29 | 31951964.23 | 43878863.81 | 67886994.15 | 170951000 | 170951000 2024
9398130.614 | 15977743.58 | 27784316.72 | 39177556.98 | 62858327.92 | 170951000 | 170951000 2025
7518504.491 | 13314786.31 | 24160275.41 | 34979961.59 | 58202155.48 | 170951000 | 170951000 2026
6014803.593 | 11095655.26 | 21008935.14 | 31232108.56 | 53890884.71 | 170951000 | 170951000 2027
4811842.874 | 9246379.385 | 18268639.25 | 27885811.21 | 49898967.32 | 170951000 | 170951000 2028
3849474.299 | 7705316.154 | 15885773.26 | 24898045.73 | 46202747.52 | 170951000 | 170951000 2029

3079579.44 | 6421096.795 | 13813715.88 | 22230397.97 | 42780321.78 | 170951000 | 170951000 2030
2463663.552 | 5350913.996 | 12011926.85 | 19848569.62 | 39611409.05 | 170951000 | 170951000 2031




R=25% R=20% R=15% R=12% R=8% S ¢ pena [ ALl callss | sLay) s | Year
1970930.841 | 4459094.996 | 10445153.79 | 17721937.16 | 36677230.6 170951000 | 170951000 2032
1576744.673 | 3715912.497 | 9082742.422 | 15823158.18 | 33960398.71 | 170951000 | 170951000 2033
1261395.738 | 3096593.748 | 7898036.889 | 14127819.8 | 31444813.62 | 170951000 | 170951000 2034
19773985117 | 20284948281 | 20913619428 | 21378338853 | 22162974552 Sum

. (Excel 2010) guali s alaxinly cililall Sasy) Jalaill s 5hasall zeasall 3 SEaVL Gaaldl e et aadl)







 3adinad) madll il Aa geadiall CllSE) 5 e geadall X 52l 1(23-4) Jsoa

Jelaa sl B/C NPV
fo goidl) ) 5o IRR (%)
(1 (%)) aasl fo sl (4) (5)
(2) (6)
(1) (3) 4=2/3 5-2-3
8 100415000000 | 22162974552 | 4.5747 | 79227025448
12 65700837676 | 21378338853 [3.1152 | 45220630447
15 49760542500 | 20913619428 | 2.6349 | 34193527155 | 24.5
20 20284948281 | 20284948261 [ 1.6692 | 13575598302
25 24063268771 [19773985117 [ 1.2314 | 4575921875
bl Slasy) dilail s ilasad sl I oYl Galll dael Ga tuad

(Excel 2010) gl y alasialy

Bsal op A sad (IRR) (a0 Slad Joee Ged e Jseanll 25 il




(IRR) & 5 pdall Jaall 2ilall Jare daid Cloa 44 yla ¢ (1-4) J<a

12000000000000%
100000000C0000%
8000000000000% \
6000000000000% \

_HL‘I il \
— ] ]l 4000000000000%
i \

2000000000000% L

0%

1 2 3 4 5
aanll i 8% 12% 15% 20% 25%
2l el 1.0042E+11|6.5701E+10 |4.97€1E+10| 3.345E+10 [2.4063E+10

alsh) 22163E+10]2.1378E+10 | 2.0914F+10 | 2.0285F+10| 1.9774E+10

. Excel gl A il Sald) dael et jaadl
S g s dle Jare Gy g og gl odlel JSAlL ela Lae LDl
O e (8 %) (A s Badinall aadll Lo AT L 1Y 5 (IRR = 24.50 %) » ke
oo S el Al b3 2y (16.50 %) 0,0 Nle Jame (Biny Cogw g g il
Am) 3 g g il axy G A0AY) 5 A sSall @il B e e ) B2 A

- L) e HalaBY) (s ganll s LAY AR s g g bl 3 L 13 A gine



Gl e Jdeb o ge Aal 4 glladll ¢ il aae :(24-4) Jsaa

- )
-10684437500 0 10684437500 1
-20577435185 0 20577435185 2
-16628393840 4095604274 20723998114 3
-12020963002 8838741527 20859704529 4
—-7490341305 13495017313 20985358618 5

5648998225 26958179615 21309181390 8
10379952813 31781493709 21401540896 9
15030173378 36517232335 21487058957 10
19597903523 41164145870 21566242347 11
24085717185 45725277486 21639560301 12
28495084139 50202531434 21707447295 13
33389120106 55159425729 21770305623 14
38196708104 60025215883 21828507779 15
42916958876 64799357539 21882398663 16




47553835746 69486133377 21932297631 17
52106682058 74085182436 21978500378 18
57205042016 79226322716 22021280700 19
62210483629 84271375738 22060892109 20
67126277346 89223846686 22097569340 21
71953075470 94084605208 22131529738 22
76692075418 98855049970 22162974552 23

bl lasy) Jdail s Sasdd mad) LY SaYG Galdl dae) et uad

. (Excel 2010) gy oozl




2 sal Jilay il ¢ (2-4) Jsal

TE+11

8E+10

1

,
alsti o Jndﬁsllﬂl o

1 “'I
| e

?“ sn (O
o

-2E+10

-4E+10

€E+10 -

4E+10

2E+10

y = 4E+09x - 3E+10
R*=0.9836

& 7 8,970 11 1213 14 15,3617 18 1920 21 22,8

& gl

Gl Alaal) didaill g ol moadl YL Galll dae) e 2 juadll

. (Excel 2010) gl alazauly




LS i ) al g Sl jiaia Sl g g el Jabel) A et 1 (3-4) JS

1.2E+11
y = 5E+09% - 9E+09
RZ2=(1.998A
1E+11
SE+10
6E+10
—_— S A gl
—_— s ) i
4E+10

Break Ev oint

2E+10 /

123456 78 9101112131415 161718 1920 21 22 23

-2E+10

Gblall Alaa¥) Jdaill g Sl mel) 2L Eald) dael e 1 Hradl

. (Excel 2010) gl oozl

Casu ( Break Even Point ) & 5 piall dobeil) adais oy o3lel JSall Jaiall o
dbi 4 4l Gl g gpiall jae e daladl A Ao dualadl Al Al B el
Il ) Al e, el dad ae 2 sl Aad (g sl Cogas )
dondi Bl (5 gie o g s pdall Mo @l S g aaaill jeall diles
il Lea s 5 Al il )

anad Loy Alelaall GaS) ) 2 gall il il Slaa¥) Jilail iy

= 1 Ay paiil) Aoleall (385 o3hel (3-4) JSa lasuay (8 %)



(v =5-10°X 9 = 10°)

— i ghle e A

G 3k I sam Casw Gl (8 (L) saaly sas ey (el 2L O
Wi 85 i 13 jan g (27 10%) jlaig (din [ lug) g s pdall a3l N sl
Jiandi Cullss e Al gl el ol g osobal gl Jilail sl
abi ) Jsadl Fa opall 23k 5 a3 ol g adliadl Cid gl A LSl
c g il asaaill yeall Ailgi s Jalatl

i Gisw LSl el b sl Ll g3l g1 U
Oo tea Al 8 2 e aa gV Al judle Gl Al A a5 -9 1o T9))
el Gl i PRA Y 5 & g phall jee

Lo aaa 38 (X Axes) Jiwall uiadl of I ety ads ,(R?) ysil Jebes U
,(Axes) Y il juidll & (Total Variation) S cplall (e (99.86 %) 4isus
il a2l b oAl Al @yt ) aseid ol e (0.14 %) U5 asd) W
codlel Lugyaall z3sal) Ul b

Jabadll 13 (8 (Axes) Y _saialls (X Axes) el G 48l 58 bl

_:&k_a}u



r=10.9986

O o) 4l 3 (Correlation Coefficient) bl ¥ Jalaa judy Cua

3 sall 5 & 5 pdall csanaill geall Cpin o laa @ADL 2l (1.0) D (-1-0)

e Ala®Y) (o saall ooVl ) Al Aeal e jasle 1385 dadgiall 38 )

sy Jad Gkl e S pall B osial (a3l 1(25-4) Jsas

Type3S-2 | Type2S-2 | Type3 Type2 PC Ayl g o

Sl Gobll Aa i o)
62.97 60.33 54.87 52.116 |48.75

(389)
Type3S-2 | Type2S-2 | Type3 Type2 PC A8l g 8

aaall Gl da ) o)
54.147 51.0 48.166 |43.35 36.125

(159
0.146 0.155 0.111 0.1461 |0.210 (Aels) <l 55
0.0842 0.2268 0.296 0.303 0.09 LS jall A

il Slasy) dilail s ianadl sl I SVl Gall dae) e

‘)J...a.d\

. (Excel 2010) geabi s plaziuy




1(2039-2010) < sl IS 1 3500 (see (26-4) Jsoa

Type3S-2 | Type2S-2 | Type3 | Type2 PC

Ol 2 g8 Jaxa s A E YIRS
1.0 1.0 1.0 1.0 2
LS 48 5al
ID $ Year

208.75 | 0.167 0.012 0.0367 | 0.034]0.046 | 0.039 [ 2011-2016

255.00 | 0.204 [ 0.015 0.044 0.041 | 0.056 | 0.048 | 2017-2021

291.25 10.233 0.017 0.051 0.047 1 0.064 | 0.054 | 2022-2026

335.00 | 0.268 | 0.020 0.058 0.054 | 0.073 | 0.063 | 2027-2031

388.75 | 0.311 0.023 0.067 0.063 | 0.085 | 0.073 | 2032-2036

433.75 | 0.347 0.026 0.0758 | 0.070 | 0.095 | 0.081 | 2037-2041

il Slasy) dibail s iaad sl ) bl Galll dae) Ga tuad

. (Excel 2010) gabin alasiul;




- (2039-2010) < sl A gaall 32506l Jas

(27-4) Jsa

Gl 2 sh Jane
Type3S-2 | Type2S-2 | Type3 Type2 |PC| 4ax 4l g 5
A saall

ID $ 42 36 24 18 0 APPN
69.707 | 0.06235 | 0.00934 0.02353 10.01466]0.01482 2011-2016
69.595 | 0.06225 | 0.00923 0.02386 10.01450 [ 0.01466 2017-2021
65.570 | 0.05865 | 0.00878 0.02214 10.01379(0.01394 2022-2026
61.836 | 0.05531 | 0.00828 0.02088 |0.0130110.01314 2027-2031
57.711 | 0.05162 | 0.00773 0.01948 10.01214(0.01227 2032-2036
61.462 [ 0.054975| 0.008235 | 0.02075 |0.0129310.01306 2037-2041

bl lasy) Jdail s Sadd mad) LY SEaYG Galdl dae) et juad

. (Excel 2010) gy oozl




(2011-2033 ) 55l (alas¥) 5 A gaal) s LS all & yiadl 20 salls 505 |2 (28-4) Jsoa

C 7 ) ( )| C 1) / /

0.0000 0.000 0.0000 0.0000 0.0000 0.00 0.00 0.000 | 2011
0.0000 0.000 0.0000 0.0000 0.0000 2076415.98 1958883 | 1.060 |2012
0.0000 0.000 0.0000 0.0000 0.0000 2201784.492 1958883 | 1.124 2013
15028.718 | 33089998227 | 14750.261 69.7070 208.75 2333029.653 1958883 | 1.191 |2014
15028.718 | 35062444741 | 14750.261 69.7070 208.75 2472110.346 1958883 | 1.262 | 2015
15028.718 | 37152649255 | 14750.261 69.7070 208.75 2620985.454 1958883 | 1.338 2016
15028.718 1 39390051270 | 14750.261 69.7070 208.75 2779654.977 1958883 | 1.419 | 2017
15074.856 | 41902898508 | 14750.261 69.5950 255.00 2946160.032 1958883 | 1.504 2018




C 7 ) ( )| C 1) / /

15074.856 | 44412938235 | 14750.261 69.5950 255.00 3122459.502 1958883 | 1.594 |2019
15074.856 | 47070627358 | 14750.261 69.5950 255.00 3308553.387 1958883 | 1.689 |2020
15074.856 | 49875965877 | 14750.261 69.5950 255.00 3508359.453 1958883 | 1.791 |2021
15074.856 | 52888013550 [ 14750.261 69.5950 255.00 3717959.934 1958883 | 1.898 | 2022
15107.081 | 59541124351 | 14750.261 65.5700 291.25 4178297.439 1958883 | 2.133 2023
15107.081 1 63121877853 | 14750.261 65.5700 291.25 4429034.463 1958883 | 2.261 |2024
15107.081 | 66909782384 | 14750.261 65.5700 291.25 4695442.551 1958883 | 2.397 | 2025
15107.081 | 70934430949 | 14750.261 65.5700 291.25 4975562.82 1958883 | 2.540 2026
15147.097 | 75365332664 | 14750.261 61.8360 335.00 5275271.919 1958883 | 2.693 |2027
15147.097 | 79905055458 | 14750.261 61.8360 335.00 5590652.082 1958883 | 2.854 |2028




¢ 7 )] ( )| C 1) / /

15147.097 | 84682149379 | 14750.261 | 61.8360 | 335.00 | 5927579.958 | 1958883 | 3.026 |2029

15087.091 | 89429938236 | 14750.261 | 01.8300 | 335.00 | 6282137.781 | 1958883 | 3.207 | 2030

15147.097 | 95156150336 | 14750.261 | 61.8360 | 335.00 | 6660202.2 | 1958883 | 3.400 |2031

15196.722 | 1.01213E+11 | 14750.261 | 57.7110 | 388.75 | 7059814.332 | 1958883 | 3.604 |2032

15196.722 | 1.07286E+11 | 14750.261 | 57.7110 | 388.75 | 7482933.06 | 1958883 | 3.820 |2033
. (Excel 2010) geebi s alasialy cililall Alasy) Jilaill s asal) prasall ) 2l Gl dae] (et jteadl



Adide Gy da peadal) S gl 1(29-4) Jsaa

R=25% R=20% R=15% R=12% R=8% Year

0.000 0.000 0.000 0.000 0.000 0.000 0

0 0 0 0 0 0.000 1

0 0 0 0 0 0 2
16942079092 19149304530 21757210965 23552807138 26267907448 33089998227 3
14361577366 16908972194 20047066579 22282817506 25771943596 35062444741 4
12174180108 14930816477 18471432864 21081410948 25285468808 37152649255 5
10325865600 13191648472 17029406169 19956225838 24822413912 39390051270 | 6
8787674741 11694329939 15752851629 18954743260 24449938813 41902898508 | 7
7451254580 10329029968 14518668291 17937640859 23994928598 44412938235 | 8




R=25% R=20% R=15% R=12% R=8% Year
6317712660 9122602930 13380410069 16974140108 23547032718 47070627358 | 9
5355391057 8055246941 12328575968 16058726162 23102222606 49875965877 | 10
4543045771 7118091214 11367920075 15204040089 22682762476 52888013550 | 11
3859802713 6299561361 10498111447 14416803898 22304895727 56167521878 | 12
3273307928 5564944441 9677097279 13645288953 21893147856 59541124351 | 13
2776129547 4916346294 8920930287 12915986818 21490540267 63121877853 | 14
2354178680 4342810975 8222843261 12224167084 21092753878 66909782384 | 15
1996626730 3836693906 7580391630 11570942258 20705084216 70934430949 | 16
1697076421 3396960037 7003390367 10976534205 20368909434 75365332664 | 17
1439441512 3001316725 6456737507 10390820660 19996162550 79905055458 | 18
1220398388 2650624438 5950218391 9832171425 19621875616 84682149379 19




R=25% R=20% R=I5% R=12% R=8% Year
1031056989 2332695276 5464194172 9270912398 19187032937 89429938236 | 20
877660576.1 2068381748 5055710720 8807616324 18903316183 95156150336 | 21
746821903.6 1833369154 4676111362 8364516349 18617214923 1.01213E+11 | 22
633304974.3 1619476086 4310154820 7916417259 18272451683 1.07286E+11 | 23
108917924.9849 | 278523555.7836 | 741286006.990 | 1361522284.5336 | 3142795094.53244 Sv

108274000000 | 152642000000 | 229211000000 | 303696000000 465521000000 Sum

. (Excel 2010) mab y Aozt ciblall Sleasy) Jalaid o s madd ) alia¥U Gl dae) et jacad)
zebn e all Slas) didaill 5 Sl ; [RUTERS




(20112033 ) 5_jill dabida oy iy el 5 uanll dlauall 5 LD & i) Callaly 5l @ (30-4) Jsaa

R=25% R=20% R=15% R=12% R=8% Year
0.00 0.0 0.0 2011

51633990000 53785406250 56123902174 [57627220982 59761562500 64542487500 [0.0 64542487500 2012
41307192000 (44821171875 |48803393195 51452875877 55334780093 64542487500 (0.0 64542487500 2013
1057464115 |1195231250 1358007463 11470082168 1639549040 2065359600 2065359600 2014
845971292.2 1996026041.7 11180876055 1312573364 1518100963 2065359600 2065359600 2015
676777033.7 |830021701.4 1026848743  |1171940504 1405649040 2065359600 2065359600 2016
541421627 691684751.2  1892911950.6 [1046375450 1301526889 2065359600 2065359600 2017
433137301.6 |576403959.3 |776445174.4 |934263794.4 [1205117489 2065359600 2065359600 2018
346509841.3 |480336632.7 |675169716.9 |[834164102.2 |1115849527 2065359600 2065359600 2019




R=25% R=20% R=15% R=12% R=8% Year
277207873 400280527.3  |587104101.6 |744789377 1033194007 2065359600 2065359600 2018
221766298.4 |333567106.1 [510525305.8 |664990515.1 [956661117.3  [2065359600 2065359600 2020
177413038.7 |277972588.4  |443935048.5 [593741531.4 |885797330.8 2065359600 2065359600 2021
141930431 231643823.7 |386030476.9 [530126367.3 |820182713.7 (2065359600 2065359600 2022
113544344.8 |193036519.7 |335678675.6 |473327113.7 |759428438.6 2065359600 2065359600 2023
90835475.83 [160863766.4 |291894500.5 1422613494.3 [703174480.2 (2065359600 2065359600 2024
72668380.66 [134053138.7 |253821304.8 |377333477.1 |651087481.7 [2065359600 2065359600 2025
58134704.53 [111710948.9 [220714178.1 |336904890.3 [602858779.3  [2065359600 2065359600 2026
46507763.62 [93092457.43  [191925372.3 |300807937.7 |558202573.4 |2065359600 2065359600 2027
37206210.9 |77577047.86 |166891628 268578515.8  |516854234.7 (2065359600 2065359600 2028
29764968.72 |64647539.88 [145123154.8 |239802246.3 [478568735.8 [2065359600 2065359600 2029




R=25% R=20% R=15% R=12% R=8% Year
23811974.98 |53872949.9 126194047.7 |1214109148.5 |443119199.8 (2065359600 2065359600 2030
19049579.98 [44894124.92  |109733954.5 |191168882.6 [410295555.4 2065359600 2065359600 2031
15239663.98 (37411770.76 195420830 170686502.3 1379903292 2065359600 2065359600 2032
12191731.19 |31176475.64 |82974634.78 [152398662.8 |[351762307.4 2065359600 2065359600 2033
98179735651 (105622000000 |114786000000 |121531000000 |132833000000 [172458000000 129084975000 |Sum

. (Excel 2010) el alasiuly bl 4 ” j AL Ealll dae) (et
( z=bi_n ol L clilbnll  Alasy) dudaill 5 ) b AL Gl dae) (et Haadll







(Net Present Value, Benefit/Cost Ratio) dalaidy) julaall 43 jall (i

 3adinall madll il Fa geadiall LS 5 da peadiall N sall ¢ (31-4) Jsaa

(29-4) Jsaal) ahats 23 (Al 5 2 sall dibide and Dl

r) B/C NPV
IRR
(%) (4) ()
(2) (6)
(1) 3) 4=1/2 5=2-3
8 465521000000 | 132833000000 | 3.50455835 332688000000
12 303696000000 | 121531000000 |2.49891797 182165000000
15 229211000000 | 114786000000 | 1.99685501 114425000000 22.5
20 152642000000 | 105622000000 |1.44517240 47020000000
25 1220398388 98179735651 0.01243024 -96959337263
Gllall Jlaal) ddaill g el mued) ) aliaYL Ealll dae) e radl

Bsal op A s (IRR) a0 2lad Jaee Ged e Jseanl 25 il

. (Excel 2010) gl s olaziindy




(IRR) & 5 il J1alal) slal Jone fad o 48k 1 (4-4) J2al

50000000000000%
45000000000000%
40000000000000%
35000000000000%
30000000000000%
25000000000000% '
—Ip.a:ul 4
20000000000000%
15000000000000% !
10000000000000% _HR
5000000000000% 1

0%

1 2 3 a 3
aaaliioanl 8% 12% 15% 20% 25%

i gali 4.66E+11 |3.04E+11|2.29E+11 | 1.53E+11 | 1.08E+11
alsli 1.336+11 [1.22E+11 | 1.15E411 | 1.05E+11 | 9.82E+10

. Excel mali ) alialh Sald) dae) et ol

JJJHJ\ 2l dJ_Q.ALBJA.}“&J):\_A‘ ubbv\f—i MMC«BWL;%}

maall A 3 o) SLseV) 5t B8 LY (IRR=22.50%) o jlaia il
sor 8o Sle Jaae 3Say s g gl Lda e (8%) by saaind
Aol o e et ) 32 5 A e el Ll s2a 235 (14.50%)
& ol 3 i Lo 1Y A Jgina A my ) il g g i all aay A A0AY) 5 dpe Kl

c il e Aslai®Y) 5 sl ) us LN Al



(30-2) Jsaall dae) & alkl) o el Gl Ay sllaall <l gid) aae 46 jea i il

[(5-4) Lbad

sl e el 2 se dal 4 gllaall < gl axe 1 (32-4) Jsas

( - )

59761562500 0 59761562500 2012
-115096000000 0 115096000000 2013
—-90468092552 26267907448 116736000000 2014
—-66214148956 52039851044 118254000000 2015
-42334680147 77325319853 119660000000 2016
—-18813000000 102148000000 120961000000 2017

49825000000 174140000000 124315000000 2020
71970000000 197242000000 125272000000 2021
93767000000 219925000000 126158000000 2022
115252000000 242230000000 126978000000 2023
157172000000 285613000000 128441000000 2024
177614000000 306706000000 129092000000 2025




( - )

197716000000 327411000000 129695000000 2026
217527000000 347780000000 130253000000 2027
237006000000 367776000000 130770000000 2028
256150000000 387398000000 131248000000 2029
274894000000 406585000000 131691000000 2030
293386000000 425488000000 132102000000 2031
311625000000 444106000000 132481000000 2032
329545000000 462378000000 132833000000 2033

allnll Abaal) dudaill g ol el AL Galll dae) e 2 juadll

. (Excel 2010) gli s alaziuly




C 2 sl ilay i) s 1(6-4) 8 S

Sl Slasy) dibail s ol sl ) AL Gl dae) e taead)

. (Excel 2010) gl s alasiuly



3aaS) ) 0 gadl 5l inie o g g phiall Jalatll A s 2(7-4) &3, JS

y = 2E+10% - 3E+10 §E+11
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