PROFIT OPTIMIZATION IN GAS TRANSMISSION:
CASE OF PURBACHAL PROJECT

JANNAT FATEMA

A thesis submitied in pariial fullillment of the requirement for the degree of Master of Advanced
Engineering Management

LT

R T ]

-
1
¢
A
'
r-

s -

Tl ey

tman

_Tt 1. R s B

DEPARTMENT OF INDUSTRIAL AND PRODUCTION ENGINEERING
BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY, DHAKA.
October, 2008



CERTIFICATE OF APPROVAL

The thesis titled “Profit Optimization in Gas Transmission: Case of Purbachal Project™ submitted by
Jannat Fatema, Roll Number - 100508111(p), session Oclober’ 20035, has been accepted as
satisfactory in pariial fulfillment of the requiremenis for the degree of Master of Advanced
Engineering Management on Oclober 25, 2008.

BOARD OF EXAMINERS

Yo'

1. Dr. M. Ahsan Akhtar Hasin Chairman
Profossor {Supervisor)
Depariment of 1PE
BUET, DHAKA,

e

2, Dr, Abdullahil Azeem Member

Associate Professor
Depariment. of IPE
BUET, DHAKA.

4

2. Md. Jafar Ullah Memboer
Senior Asst. Chief

Planning Commission

OB

-1v-



CANDIDATE’S DECLARATION

It is hereby declared that Lhis project or any part of it has not been submitled elsewhere for the award

of any degree or diploma.

&

ro

2o

{Jannat Fatema)




ABSTRACT

A lot of effort has been directed for gas network design in this country. The proposed pas network
will be considered as parl of the existing gas pipeline network. One of the objectives of this project
work is to identify the parameters alfecting economic viability of the Purbachal projeci, oplimize, in
terms of profilability, the gas transmission network and evalvale the economic viability of the
“Purbachal project”. The main outcome of this project is: an inclusive economic analysis repor of
the “Purbachal Project”™ which will investigale the financial viability of the project. In this project
work, a financial profile has been built for finding net present value (NPV), benehit cost ratio (BCR)
and internal rate of return {IRR) on the basis of 20 year project life. The proposed gas network Lhat
includes new aspecls of designing may be fruitful for new network designing purpose in our gas

distribution sector.
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*CHAPTER -1

INTRODUCTION

1.1 INTRODUCTION

Natural gas is Bangladesh’s only significant source of commercial energy. The
Government of Bangladesh eslimates that natural gas accounts for 80 percent of the
country’s commercial energy consumption. Four distribution companies are providing gas
supplies to the customers throughout Lhe country; these are Titas Gas T & Ib Co. Ltd
{TGTDCL), Jalalabad Gas T & D Systems Ltd (JGTDSL) Bakhrabad Gas Systems Ltd
(BGSL), Pashchimanchal Gas Co. Ltd. (PGCL). Gas consuming sectors of this country are
Fertilizer Factories, Power Plants, Industries, Commercial and Domestic ete. A corporale
body “Petrobangla” under the Ministry of Petroleum, Energy and Mineral Resources
supervise the activities of four scparate distribulion companies in the country, along with

other seven Exploration, Production, Transmission and Mining Companies.

Among the four distribution compenies of the country, Titas Gas T & D Co. Ltd. is the
pioneer gas company engaged in gas transmission & distribution bussiness. Presently this
company is facing difficulties due 1o the higher “System loss™ and “low pressure” of gas in
the distribution pipeline network. It is aided by faulty system design, lack of control and
monitoring, poor organizational and pay structure of the companies and unplanned growth,
The gas distribution Pipeline system of the Company has hce-n built during sevenlies, With
the rapid indusirialization, present trend of construction of high rise buildings, Lhe
load/demand has increased tremendously, which results inadequale capacity of the present

distribution network.

The performance of the proposed gas network, such as efficiency, flow rale, gas regulation,
cost and losses etc. vary according to the rating, quality and application of the pipeline. To
improve the performance and the quelity of the gas network Lhe design of the system

should be efficient from the viewpoint of economical and technical aspects.



1.2 BACKGROUND OF THE STUDY

Titas Gas T & D Co. Ltd, (TGTDCL) was formed in November 1964 as a join slock
Company (Under the Company’s Act 1913) of the central Government of Pakistan the
Shell Oil Company, with a view to transmitling and distributing natural gas to the Dhaka
city afler the discovery of a new pas field called “TITAS™ located within Lhe ¢lose vicinity
of the present Brahmanbaria district of Bangladesh. The authorized capital was Taka 17.8
million only, divided into 17800 shares of Taka 10.00 each.

Afier the liberation war, ceriain national priorities were set by the Govt. and sigrificant
changes were brought about in the management of development aclivitics. A no. of sector
corporations was formed and each of them was entrusted with the operalion and
management of the units under it. In March 26, 1972 Govt. has formed “Bangladesh Oil,
Gas & Mineral Corporation (BOGMC) under the Presidential Executive Order and Titas
Gas T & D Co. Ltd. has become an enterprise of BOGMC. Titas Gas T & D Co.Ltd. which
was earlier established as a joint stock company with 90 percent share capital of the Govl.
of Pakistan naturally vested lo the Govt. of the People’s Republic of Bangladesh and rest
10 percent share capilal of Pakistan Shell Oil Company was iransferred to the newly
formed Bangladesh Shell Company. During 1975, under the nationalization program, Govl.
has brought back 10 percent share of Shell Oil Co. and Titas Gas T & D Co. Lid. has
become a 100 percent Government owned company. Meanwhile, in lhe year 1974,
Bangladesh Oil & Gas Corporation / (Petrobangla) and in the year 1975, Ministry of
Energy & Mineral Resources had been formed. TGTDCL has been placed under the
administrative control of (he newly formed ministry along with Petrobangla and its
subsidiary Companies. At present TGTDCL has spread out its network around Dhaka city,
grealer Dhaka, greater Mymensingh, B-Baria and Tangail district.

On the other hand the population of Dhaka city is increasing &t a dreadful rate and the city
is expanding rapidly towards Marshingdi, Savar, Gazipur, J amalpur areas. To resolve the
housing problem of Dhaka city dwellers a new project named “Purbachal” has been taken
by “RAJUK” to esteblish a new urban outside Dhaka between Narsigdi and Gazipur
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disirict. To transmit and distribute gas to the proposed new ¢ity new gas network has to be
set up and Titas Gas T & D Co. Lid. (TGTDCL) has been given the responsibility for this
job. As TGTDCL is a profit seeking organization it must find out whether the project i3
profilable for the company or not,

ORJECTIVE OF THE PROJECT

With the rapid industrialization and population growth, couniry’s natural gas requirement
has increased 10 a preat extent. The industrial zones are gradually exlending in the direction
of Bhaluka (Mymensingh} and Mirzapur (Tangail). On the other hand, lo resclve the
growing housing problem of the Dhaka city dwellers, RAJUK is planning to construct 2
new resideniial area at the oufskint of Dhaka city, named Purbachal. TGTDCL has to
extend iis pas distribntion network in “Purbachal™. Economic evalnaiion, in lerms of
profitability, will be essential prior to consiruction. This research aims at optimizing the gas
transmission and distibution network system and analyzing the feasibility of establishing

new gas network at Purbachal.

The objectives of this project are:

a. ldentify the parameters aflecting economic viability of the Purbachal project.

b. Optimize, in terms of profilability, the gas Lransmission and dislribution pipeline
netwotk system.

¢. Evaluate the economic viability of the “Purbachal Project”.

The main outcomes of this project are: a) an inclusive economic analysis report of the
“Purbachal Project” which will investigate (he financial viability of the project, by A study

for maximizing profit of “Purbachal Project”.



14 METHODOLOGY

The project will follow the sleps given below:

a, Estimate the scope of Purbachal in terms of area and population.
b. Estimate gas consumption volume.

¢. Find out the financial requirements for infrastructure,

d. Find out the constraints for econonically optimizing the project,
e. Formulale the Linear Programming model.

Find out the economic paramelers using suitable engineering economy technique such

as IRR, NPV and Payback Pericd.

it



2.1

2.2

CHAPTER-II

NATURAL GAS: BANGLADESH CONTEXT

NATURAL GAS RESERVE

Natural gas reserve estimales vary widely for Bangladesh, Oif & Gas Jowrnal (OG.J)
reporied that Bangladesh had 3 trillion cubic feet {Tcf) of proven natural gas reserves as of
January 2006, down significantly from OGJ 's January 2005 estimale of 10.6 Tef. It is not
clear why the large downgrade of Bangladesh’s natural gas reserves occurred. In mid-2004,
estimates from siate-owned Petrobangla put net proven reserves at 15.3 Tcf, Bangladesh’s
Ministry of Finance estimated in 2004 that the country holds 28.4 Tef of total gas reserves,
of which 20.5 Tef is recoverable. Iu June 2001, the U.S. Geological Survey estimated that

Bangladesh contains 32.1 Tef of additional “undiscovered reserves.”

While eslimates of the country’s reserves vary, natural gas is Bangladesh s only significant
source of commercial energy. The govemment of Bangladesh estimates that natural gas
accounts for 80 percent of the country’s commercial energy consumption. In 2004,
Bangaldesh produced 463 billion cubic feet (Bef) of natural gas, up from 429 Bef in 2003
and more than doubling the 1594 level. Despite increasing production levels, Bangladesh
hag never been a net exporier of natural gas. Given the uncertain size of (he couniry’s
natural gas reserves, the government has been reluctant Lo exporl natural gas and has

instead focused on meeting current and future domestic energy needs.

PRODUCTION & EXPLORATION

Natural gas exploration and production is dominaied by three state-owned companies, all of
which are subsidiaries of Petrobangla. Bangladesh s largest gas produclion company,
Bangladesh Gas Fields Company Ltd, (BGFCL), operates the Titas, Bakhrabad, Narsingdi,
Habigonj, Feni, Degumganj fields, BGFCL produces roughty half of the couniry’s total

natural gas production.



The Sylhet Gas Field Company Ltd, (SGFCL} is Bangladesh’s second largest produclion
company, producing 162 MMCFD of natural gas. SGFCL operates.the Sylhet, Kailashtila,
Kailashtia, Rashidpur, and Beanibazar gas fields. The third state-owned company involved
in natural gas production end exploration is BAPEX, which produces about 58 MMSCFD
of natural pas from the Salda and Fenchuganj fields.

To encourage natural gas exploration, the government opened the natural gas sector to
foreign investment in 1993, after initiating the First Bidding Round of Production Sharing
Conlracts. Foreign companies today produce over 6600 MMSCM of natural gas from four
gas fields. The leading forcign producer is Chevron, which produces natural gas from the
Jalalabad and Moulavibazar and Bibiana fields. The UK's Caim Energy is the second
largest [oreign natura! gas production company, producing natural gas from Bangladesh’s
lone offshore gas feld at Sangn. Canada’s Niko Resources has been involved in disputes
with the government after two blowouts that occurred in 2005 at the company’s Chattak
{formerly known as Tengratila) gas field.

Therc are several other fields that may prove {0 hold addilional paiural gas resources.
Petrobangla estimates that the Bibiana field, currently operated by Chevron, may contain as
much as 2.4 TCF in recoverable natural gas reserves, Offshore natural gas felds also
present large possible reserves, although minimal offshore exploration has occurred to date

due to lingering border disputes with India and Myenmar.
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B340 8449 Bri5 10035 10117 10149

BCalm 1355 1360 1456 1480 1M1 1573 1128
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JEE5BEEE
i
AREEEE Em

ETOTAL 10573 11087 11926 1281 11783 14921 15920

Figure 2.1: Natural Gas Production in Bangladesh (2001-2008)

2.3 PIPELINES

2.1 Domestie

L)

Bangledesh’s domestic naturnl Gas Transmission Pipeline Network is operated by the Gas
Transmission Company Lid. (GTCL). a subsidiary of Petrobangla. The company began
with the 194 Km pipeline connecting e Kailashtila gns ficld to Ashuganj. Later GTCL
implemented the 65 Km Ashuganj-Bakhmbad  pipeline, which completed  the
interconmection of the national gos prid. GTCL currently operntes 770 Km of tmnsmission
pipelimes and is the sole natuml gas transmission company in Banglodesh.

Mosi of Bangladesh’s pipelioe petwork is concentroied in the more populated and
developed eastern zone of the country. In 2000, Bangiadesh compleied a 33 Km pipeline
nlong the Jamuna River, which scparntes the easiern and western pans of the country. In
2001, this pipeline was extenkled to the Baghabari Najural Gas-Fired Power Plant, and &

-7-



network of pipelines in the west is now slarting lo lake shape. In June 2006, Lhe
Government of Bangladesh and the Asian Development Bank {(ADB) signed a $230 million
loan package to improve Bangladesh's natural gas infrastructure, specifically designed Lo
aid economic development in the westem part of the country. According Lo Lhe ADDB, the
project includes four gas transmission pipelines, measuring 220 miles, which will transport
about 360 MMCFD of natural gas to the 15 million people living in west Bangladesh.

2.3.2 International

Since 1997, Bangladesh has becn working to reach en agreement with iis neighbors for the
establishment of a 560-mile pipeline to transport natural gas from Myanmar to India
through ils territory. The project has not yet been approved, the fate of which will depend
upon India and Myanmar accepting trade concessions and other stipulalions. So far, India
has not accepted the demands of Bangladesh, and GAIL, India’s state-owned pipeline
operator, completed a feasibility study in June 2006 of an 870-mile pipeline from Myanmar
that would circumvent Bangladesh altogether. However, this option would significanily
increase transport costs of natural gas from Myanmar, and the pipeline would have to travel

through unsiable areas in northeastern India.



CHAPTER-1II

LITERATURE REVIEW

3.1 PAY BACK PERIOD

Evaluating capilal investments for additions or modificalions to warehouses, for
replacement of equipment or for entirely new facilities is a complex activity which involves
numerous financial, competitive and other considerations. The financial aspect of capital
investments is addressed and it is shown how ten different investment criteria can be
brought to bear on the capital investment issue. The ten investment criteria consist of [ive
primary crileria and five secondary criteria. The primary criteria are payback period in
years, non-discounted rate of retumn on investment, internal rate of retum, Baldwin rate of

return, and benefit cost ratio, All ten criteria are described and suggestions are made when

each crilenon is appropriaie. [1]

In response to a call for more research on the “why™ of capital budgeting praclices, a
survey was sent to the Fortune 500 (irms to (1) look at the delailed reasons they uvsed
paricular capilal budgetimg techniques, (2} to determine if and why they had changed their
emphasis on any of those techniques in the last five or len years, and (3) Lo explore the
importance of strategic considerations in capital budgeting. Detailed reasons and their
renkings are given for the choices of payback, discounted payback, accounting rate of
return, intcmal rate of retum, modified internal rate of return, profilability index, net

present valne, and other miscellaneous techniques. [2]



3.2 INTERNAL RATE OF RETURN {IRR}

Examines the problem of multiple selutions in relation to the use of the internal rates of
return {IRR} as a decision-making criterion. Artempts to show that positive multiple IRRs
oceur only in a limited number of cases and in such cases the IRR is not the appropriate
measure of return. Argues instead ihat the true rate of retumn for such projects is shown to
be depeudent on Lhe cost of capital. Suggesls two methods lo deal wilh this problem; Lhe

extended yield method and the return on invested capital method. [3]

Papers by Wyatt (Wyatt, 1584) and Hall (Hall, 1985) have addressed the subject of
property performance measurement in this journal, and the topicality of the subject has
been ensured by the response to Hager and Lord's paper Lo the Iustitute of Actuaries (see
Editorial, Journal of Valuation, 3: and Brown, 1985). However, the measure employed has
not been the subject of detailed analysis, and at various times the time weighted rale of
return, the money weighted rale of retum, the internal rate of retum and others have been
suggested as the appropriale measure. It is not even clear whether MWRR and IRR are
identical measures. This paper cxamines alternative measures and demonstrales the

difference betwesn MWRR and IRR and makes recommendations of lhe correct measure.

[4]

-10-



33

INTERNAL RATE OF RETURN (IRR} AND} NET PRESENT VALUE (NPY)

Despite its shorcomings, the IRR methed continues to be a widely employed evalualion
technique in capital bndgeting. This paper dewnonsirates the reasons for its continued
popularity. Specifically, the non-requirement of a discount rale is suggested to be an
important factor in the choice of IRR over the NPV crilerion. A major implication is that

managers face a very elusive, ot stochastic, discount rete for NPY analysis. Thus, the

aversion lo NPV may go beyond simple eesthefics. [5]

Methods of capiial budgeting have been well esiablished in the finance literature as well as
in corporate practice. In general, ihe discounted cash Mlow methods (IRR, NPV, PI} are
considered to be superior. An invesiment project is therefore acceptable (at least in
financial terms) when its net present value is positive or ils internal rale of return is above
the specified cut-off rate. In case of capital ratiouing, we allocate funds and consequently
approve projects in descending order of their profitability index to make sure we obtain the

maximum present valne per dollar invested. [6]

-1 -



4.1

CHAPTER IV

DETAILS OF PROPOSED AREA (PURBACHAL)

BACKGROUND

At present TGTDCL has spread out its network around Dhaka Melropolitan city, greater
Dhaka Area, greater Mymensingh Area and B-Baria. On the other hand, recently “RAJUK™
has initiated a new project named “Purbachal” to establish a new urban areaoutside Dhaka
between Narsingdi and Gazipur district. Titas Gas T & D Co, Lid. (TGTDCL) has been
entrusied with the responsibility of setting up new gas network 1o transmit and distribute

gas 1o the proposed new city.

Dhaka Metropolitan city has now been turned into the bnsiest & densely popnlated city.
Presently about 120 million people reside permanently in Dhaka city, the capital of
Bangladesh for service, business and other pnrpose. Dhaka is expected to lake new shape
of a Mega city within 2005, The dwelling places required for this large number of people
are very inadequale. As a rcsult, the residential areas of Dhaka city are tuming into
overcrowded dirty localities day hy day and creating unhealthy environment causing

damage to the natura! sccnario of the Metropolitan city.

It is possible to 1educe the pressure of population of Dhaka city to a greal extent by
developing the sumounding area of Dhaka city in a planned way and esiablishing
permanent residential accommodation for these vast population. The proposed new
residential town will be established in area between Rupganj Upazila of Narayangen;
District and Kaligonj Upazila of Gazipur District. The total area of the project is
approximately 6150.00 acres. The project area consists of red soils and not so suilable

efforts for agriculture and mixed with Jow lying and hilly undulated land.

-12-



4.2

4.3

TITAS FRANCHISE AREA (TFA)

TGTDCL has ils 207, 167, 12*, 87, 67, 4%, 3, 27, 1" dia gas network within Dhaka
Metropolitan  city. Munshigonj, Manikgonj, MNarayangonj, WNarsingdi, Gazipur,
Brahmanbaria, Tangail, Kishoregonj, Mymensingh, Jamalpur, Netrokona, Sherpur.
(Figure4.1)

DESCRIPTION OF PROPOSED AREA

Proposed "Purbachal New Town Project” is situated at & distance of 16 km from zero point
of Dhaka between Rupponj Upazila of Narayangonj Disinet & Kaligonj Upazila of
Gezipur District in between River Balu and Sitalakha.

Objectives of the Project are:

» To reduce the pressure of population in Dhaka city by ¢realing opportunity of residential
accommodation of the city dwellers in the vicinity of the city.

« To maintain the balance of environment by proper Urbanization, To create environment
friendly and susiainable atmosphere.

» To reduce the exisling acute problem of housing.

« To expand civic facilities by urbanization to the near by and surrounding areas pradually.

« Development of new township and to expand economic facilities.

+ To mitigate future housing demand.

The project area is divided into thirty sectors. The Purbachal New Town project will
connect Dhaka through a six-kilometer eight-lane highway and will house more than
300,000 people. Purbachal land has been divided into four major areas including a
residential area of 2,521.92 acres, a commercial area covering 369,59 acres, industrial and
inslitutional areas occupying 123.52 and 129.53 acres, respectively. Rajdhani Unnayan
Kariripekkha (Rajuk), the Dhaka City Development Authority, which is in charge of the
project, allocated 2,961 plots to non-resident Bangladeshis out of 33,000 in 2003 in an

unprecedented move, 2iming to inject more foreign currency into the economy. Some parts
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4.4

of Lhe project site are 20 to 30 feet below normal land level, and the government is filling
(he area by bringing in soil. Following ihis, land-leveling and other enabling works will be
carried out, The proposed plan of Purbachal New Town is shown in Figure- 4.2.

This will be followed by the construction of a road network, community areas, scheols,
hospilals, cable network for power supply, gas network for gas supply and a pipeline

network 1o bring water for residents. A network of lakes and parks will complement the

landscape.

About 40 per cent of the 33,000 plots have been allocated. The rest will be distributed
through a lottery among the applicants who are Bangladeshi cilizens. However, according

(o the commilment; the government gives prefercnce to non-resident Bangladeshis.

More than 10 million people live in Dheka, Bangladesh's political and commercial capital.
Property developer’s say the project will help ease the growing housing problem of Dhaka,
one of (he most denscly inhabited cities in the world. Real estate and conslruction are
among (he faslest growing sectors in the country. A number of foreign invesiors including
India's Sahara Group is planning to develop townships in large suburbs of Dhaka and

Chittagong because the demand for housing will continue to grow.

DESCRIPTION OF PROPOSED GAS NETWORK

A 20" dia transmission line of 1000 Psig will supply gas to Station -1 which will be the
combination of City Gate Station (CGS), Town Bordering Station (TBS), District
Regulating Station {DRS). The proposed area for station -1 is Sector - 4. A 300" x 250’
land is needed for Station -1. In proposed CGS, the pressure of the pipeline will be will
Jowered from 1000 psig to 300 psig. The inlet of TBS will be 300 psig and the outlet will
be 150 psig. The pressure of (he 150 psig pipeline will be brought down to 50 psig through
DRS. For proposed TBS and DRS 100" x 150° land is needed. RAJUK has agreed to
allocate necessary land/area for proposed Station -2, Stalion-3, and Station-4 at Sector 13,
23 and 26. These three slations will be the combination of TBS and DRS. The four slations

will act as a source (o form a rectangle shape gas pipeline network and will be connected to
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cach other by 14”DN x 300 psig Distribution Main line. From Lhe four stations 127, 87, 47,
2" dia gas pipeline network will be constructed to form the backbone of gas supply to the

customers of the town. The schematic diagram of proposed gas infrastructure is shown in

Figure-4.3.
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5.2

CHAPTER-V

FINANCIAL EVALUTION CRITERION

INTRODUCTION

The idea of this economic accounling originated with Jules Dupuit, 2 French engineer
whose article in 1848 is still worth reading. The British economisl, Alfred Marshall,
formulated some of the formal concepis that are at the foundation of CBA (Cost Benefit
Analysis), But the practical development of CBA came as a result of the impetus
provided by the Federal Navigation Act of 1936, This act required that the U.S. Corps of
Engineers carry out projects for the improvement of the waterway sysiem when the total
benelits of a project to whomsoever they accrue exceed the costs of that project. Thns,
the Corps of Engineers had created syslemalic methods for measuring such benefits and
costs. The engineers of the Corps did ihis without mnch, i’ any, assistance from the
economics profession. It wasn't until about twenty years laler in the 1950's that
economists tried to provide a rigorous, consistent set of methods for measuring benefits

and costs and deciding whether a project is wornlhwhile.

PROFITABILITY ANALYSIS

Soundness of a project from financial standpoint should be checked before going for the
construction of the project. Financial analysis of development project deals wilh review
of profitability analysis and cost eflectiveness apalysis. Profitability analysis wiil help
identify the key variables which influence the project cost and benelit streams.



For long term investment decision making that is for capital budgeting following techniques

commonly used :

Pay-Back Period ( PBP)

ii. Net Present Value { NPV)

iii. Inlernal Rate of Return {IRR)
iv, Benefit Cost Ratic (BCR)

-

The first three profitability indicators i.e. NPV, BCR. and IRR takes into account the relative

time value of money and benefit flows through the process of discounting.

53 PAY BACK PERIOD

The payback period is the expected number of years to recover the original invesiment.

Payback Period = (number ol required completed years) + Amount required / Cash Flow

in the year of full recovery of investment

Example:
Year Cash flow (Project A) Cash flow (Project B)
0 {5000) {5000)
1 2500 600
2 2200 1600
3 1300 2300
4 1000 3100

Payback Period {A) = 2+ 300/1300 = 2,23 Years

Payback Pericd (B) = 3+300/3100 = 3.097 Years
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5.4

3.5

TIME VALUE OF MONEY

Tn the economic or financial anelysis of a project, the [lows of costs and benefits are
basically considered over lime, Time, therefore, is an important dimension of any
invesimment decision. Time involves sacrifices in the present over future. The normal
expectation would be (hat benefit accruing in the future should be sufficient to
compensate for the sacrificc in the present. The techniques of discounting and
compounding are the two basic ways of teking the time value concept of money into

consideration.

NET PRESENT YALUE (NPY)

5.5.1 Concept
NPV is an indicator of how much value an investment or project adds to the value of the

firm. With a particular project, if C; is a positive valne, the project is in the status of
discounted cash jnflow in the time of ¢. If C; is a negative value, the project is in the status
of discounted cash outflow in the lime of /. Appropriately risked projects with a positive
NPV could be accepted. In financial theory, if there is a choice between two mutually
exclusive alternatives, the one yielding the higher NPV should be selecled, The following

sums up the NPV s in various situalions.

5.5.2 Decision Rule

If... It ineans... Then...

NPV > 0 the investment would add value to the  the project may be accepted

firm

NPV < theinvestment would sublract value  the project should be rejected
from the firm

the investment would neither gainnor  We should be indifferent in the
decision whether io accept or
reject Lhe project. This project *
adds no monetary value. Decision
should be based on other criteria.

NPV =0
lose value for the firm
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However, NFY = 0 does not mean that a project is only expected to break even, in the sense
of undiscounled profit or loss (earnings). It will show net total posilive cash flow and

earings over ils life.

Nel present value (NPV) is a standard method for the financial appraisal of long-term
projects. Used for capilal budgeting, and widely throughout economics, it measures the
excess or shorifall of cash Mows, in present value (PV) terms, once finencing charpes are

mel. By definition,

NPV = Present value of nct cash flows.

Formula:
Each cash inflow/outflow is discounted back to its PV, Then they are summed.

The Net Present Value {(NPV) of a whele income stream is the sum of these present values of
the individual amounts in the income stream. If we still assume that income comes or goes in

annual bursts and that the discount rate will be constant in the future, then the NPV has this

formula:

NPY =3 D=8 (5.1)

Npy = BemC  bime  Bamey L b
(1+ r)ﬂ (1+6) (14 r)1t (1+r)
b = benefits derived from the project in year 1.
o = Cost (investment, operating and other associated expenses)
Incurred by the project in year i.
r = discount rate
I = lime petiod which runs from year zero to year n.
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5.6 DISCOUNTING

5.6.1 Discount Rate

The tate used 1o discount future cash Mows to their present values is a key vanable of Lhis
process. Many people believe thai il is appropriate to use higher discouni rates to adjust for

risk {or nskicr projects.

NPV value obtained using variable discount rates (if they wre known) with the years of the
invesiment duration better reflecis the real situation than that calculaled from a constant

diseount rate for the entire investment duration.

I'o some extent. the selection of the discount rate is dependent on the usc to which it will be
put. If the intent is simply to determine whether a project will add valuc to the company,
using the firm's weighted average cost of capital may be appropriate. If Lrying to decide
between altemalive investments in order to maximize the value of the firm, the corporatle

reinvestment rule would probably be a better choice,

Cash Mo and Cnscowted Cash Fhows

A0 - — —-—

20,000 f\\——_‘h_;‘
@ r ~—r T
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Z Y S
= =200 LI
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.
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Figure 5.1 Cash Mows and discounted cash flows
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3.7

The discounted present value may be derived through the formula:

1
p =P, —
? Y@y

{5.2}
Where,
P, = Present value
P = expected revemue at some future year, N
t = discount rate, and
n = the discounting period.

INTERNAL RATE OF RETURN (IRR)

5.7.1 Concept

The intemal rate of return (IRR)} is a capital budgeting meiric nsed by frms to decide
whether they should make investmenis. It is an indicator of the efficiency of an investment,

as opposed to net present value (NPV), which indicates value or magnitude.

The Intermal Raie of Return (IRR) is the discount rate that generates a zero net present
value for & series of future cash flows i.e. it is the discount rate that equates the present
values of project’s benefiis and costs. IRR does not depend upen externally given social
rate of discount. Conversely, what it represents is essentially the average eaming power of
money used in project over the project life. The commonly nsed formula (approved by

Planning Commission, Ministry of Planning) for caleniating IRR is:

TIRR =8 + ( N/ N+M) X (P-5) (5.3)
Where,

S = Lower rate of discount at which NPV is (+)
P= Higher rate of discount at which NPV is (-}
N=NPYV at lower rale of discount rate

M = Absolute NPY at higher rate of discount rate
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This essentially means that IRR is the raie of return that makes the sum of present valug of
future cash Hows and the final market value of a project {or an investment} equal its current

market value,

The IRR is the annualized eflective compounded return rate which can be earned on the

invested capital, i.e., the yield on the investment.

A project 15 a good investment proposition 1f its IRR. is greater than the rate of retumn (hat
could be eamed by alternalive investments {investing in other projects, buying bonds, even
putting the money in a bank account). Thus, the IRR should be compared to an altenative

cost of i:.apitai including an appropriate risk premnium.

Mathematically the IRR is defined as any discount rate that results in 2 net present value of

zero of a series of cash flows,
In general, if the IRR is greater than the project's cost of capitel, or Aurdle rate, the project
will add value for the company.

Method

To find the interna! rate of retum, find the value(s) of r that satisfies the following

equation;

YN G
NPV =Co+) 7ty =0

; (1+r) (5.4)
Example:

Year e 1 2 3 4
Cash Flow -100 +30 +35 +40 +45
30 35 40 45
= ]l + =0 =ra17.09

NPV ﬂﬂ+{1+r)1+(1+r}9+(l+r)3 {1 +r)
IRR =r,
IRR. = 17.09%
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Net Present Yalue (NPV)
Thus using r = IRR = 17.09%,

30 N 35 N 40 . 45 B
(I+17.00%) {14 17.00%)2 {14 17.09%)% {1+ 17.09%

NPV = =100+ 0.00

5.7.2 Decision Rule

Tn cascs where one project has a higher initial investment than a second mutually exclusive
project, the fArst project may have a lower IRR (expected return), but a higher NPV
(incrcase in shareholders' wealth) and should thus be accepted over the second project

{assuming no capilal consireints).

IRR makes no assumptions about the reinvestment of the posiiive cash flow from a project.
As a result, IRR should not be used to compare projects of different duration and with a

dilferent overall pattern of cash flows.

The IRR methed should not be used in the usual manner for projects that start with an
initial positive cash inflow (or in some projects with large negative cash flows at the end),
for example wherc a customer makes a deposit before a specific machine is built, resulting
in a single positivc cash Aow followed by a series of negative cash flows (+ - - - -). In this

case the usual IRR decision rule needs to be reversad.

If there are mulliple sign changes in the series of cash flows, e.g. (- + - + -), there may be
muitiple IRRs for a single project, so that the IRR decision rule may be impossible to
implement. Examples of this type of project arc strip mines and nuclear power planis,

where there is usually a large cash oulflow at the end of the project.

Despite a strong academic preference for NPV, surveys indicate that executives prefer IRR
over NPV. Apparenily, managers find it easier io compare investments of dilferent sizes in
terms of percenlage rates of retum than by dollars of NPV, However, NPV remains the

"more accurate" reflection of value o the business. IRR, as a measure of investment
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efliciency may give better insights in capilal constrained situations. However, when

comparing mutually exclusive projects, NPY is ithe appropriate measure.

58 BENEFIT-COST RATIO (BCR)

5.8.1 Concept

A Benefit-Cost Ratio (BCR) is an indicator, used in the formal discipline of cost-benefit
analysis, that attempts to summarize the overall value for money of a project or proposal,
A BCR is the ratio of the benefits of a project or proposal, expressed in monelary terms,
relative to ils costs, also expressed in monetary terms. All henefits and costs should be

expressed in discounied present values,

In the absence of funding censtraints, the best value for money projects is those with the
highest net present value. Where lhere is a budget consiraint, the ratio of NPV to the
expenditure falling within the consiraint should be used. In preclice, the ratio of NPV to
expenditure is expressed as a BCR. BCRs have been used most exlensively in the field of
transpori cost-benefit appraisals.

The Benefit-Cost Ratio {BCR) is derived by dividing present value benefit (PVB) by
present value cost (PVC) i.e. BCR = PVYB/PVC. The benefit cost ratio indicates benefit per

taka of cost.

5.8.2 Decision Rule

If BCR is more than one, (hat is discounted present value of the benefits exceeds the
discounted present valne of the costs, investment in the project is worthwhile. This is
equivalent to the condition that the net benefit must be positive. Net Present Valne and
benefit cost ralio may not provide the same ranking of the projects. In an investment
decision, therefore, selection of investment criteria is important. As long as we are
concerned with a single project or two or more projects whose costs are the same the NPV
ctitetion is adequale. But in a situation with differing costs, BCR provides a relative

measure of worthwhile ness to the project.
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Formula:

2 b
BCR = ,);5 {1 +r)i _FPvB
< C PVC

Where,
b= benefits in derived .
c.= Costin petiod 1.
T = discount rate
n= Discounting period.
PVB = Present value Benefit.
PVYC = Present value Cost.

If there are more than cne mutually exclusive project that have posilive net present value
then there has to be further anelysis. From the set of mutually exclusive projects the one

that should be selected is the one wilh the highest net present value.

The magnitude of the mtio of benefils to costs is to a degree arbitrary because some costs
such as operating costs may be deducted from benefits and thus not be included in the cost
figure. This is called netting out of operating costs. This netling out may be done for some
projects and not for others. This manipulation of the benefits and costs will not affect the
net benefits but it may change the benefi/cost ratio. However it will not raise the benefit

cost ralio which is less than one to above one.
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CHAPTER-VI

INVESTMENT COST

6.1 INVESTMENT COST SUMMARY

6.2

The investment cost of this project is consisls of 15 Km Transmission compoenent, 20 Km
Distribntion Main component, 786 Km Distribution component, Four stmtions for
Repulating and Metering and a River Crossing by Horizontal Directiona! Drilling (HDD)
Methed. A cost eslimale has been made using the rates of the previous projects undertaken

by the Company. The summary of the project costing is shown in Table 6.1.

TRANSMISSION COMPONENT

The Transmission compoenent of Purbachal Project consists of 15 km Transmission Pipeline
(20" DN x 1000 Psig) and 20 km Distribution Main Pipeline (14" DN x 300 Psig). The 20
Km Transmission pipeline will transmit gas from Narshingdi Valve Station -12 to proposed
CGS at Purbachal. On the basis of the experience of the other projects varicns elements and
costs of the tranamission and distribution main component are projected. The cosling of
Transmission and Disinbution Main component is shown in Table 6.2 and the detail

calculation of this component is shown in Table 6.3.
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Table 6.1: Preliminary project costing summary

GROUFP- A: STATION CONSTRUCTLON

{in lakh Taka)
5L, UNIT TOTAL
NO. COMPONENT QUANTITY RATE AMOUNT
1 |CGS (Capacity: 200 MMSCFD)

a |Material Cost 1 Maos. 150,00 150.00
b |Construction Cost 1Hos. 3000 3000
2 |TBS/DRS {Capacity: 50 MMSCFD Each)
a |Maierial Cost 3 |(Nos. 100100 300.00
b |Construction Cost 3 [Nos. 20.00 £0.00
TOTAL (GROUP A): 540,00
CROUP- B: RIYER CROSSING BY HDID METHOD
SL. . UNIT TOTAL
NO. COMPONENT QUANTITY RATE AMOUNT
1 |SHITALAKHAYA RIVER CROSSING
&hitalakhaya River Crossing by HDD methad (adding 10%
4 Jeontingency) 1.aT 482.35
TOTAL (GROUFP B} AR5
GROUP- C: PIPELINE CONSTRUCTION
5L. . UNIT TOTAL
ND. COMPONENT {JUANTITY RATE AMOUNT
{ |Transmission Pipeline: 20" x 1000 Psig x 15 km)
Distribotion Main Pipeline: (14" x 300 Paig x 20 k)
@ |Land Acquistion (Katha), 15 km x 20° 23 dores 10.00 230.00
b |Land Requistion (Katha), 15 km x 3 35 acres 100 105,00
¢ |Road Restoration Charge 1 2200]5qm, 186.81
d {Material Cost LOT 4,582.39
e {Construction Cast 35000 M 1,394.48
. T |Other Cost L.5. 1500
[ SUE-TOTAL (C1): 6,515.68
'2  |Feeder Main Pipeline: (127 x 50 Psig x 274km}
Distribution Pipeline: (3" x 5 Psig x 90 km)
Distribniton Pipeline: (47 x 50 Psig x 62 km)
Distribution Pipeline: (2" x 50 Psig x 360 km)
& {Road Restoration Charge 479460] sqm. 4,125.89
b | Material Cost LOT 28,900.34
¢ |Construction Cost 50000]m 320.00 1,682.15
SUB-TOTAL fC.2): 34,717.38
TOTAL {GROUP - C): 41.333.06
TOTAL {(A+B-+HC): £2,255.41
4% Consingency fexcluding Growp B) 1,670.02
GRAND TOTAL: 43,926.33
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Table 6.2: Costing for Transmission and Distribution main component

{in Lakh Taka}
A. PRE CONSTRUCTION EXPENDITURE Local Fereign Torsl
1 Land Acquisilion 230 00 - 230.00
2 Land Requimbion 105 O - 105 00
3. SurveyDesiEnDrawing et 10.00 - 10.00
4. IBE/ELA 5.00 - 5.00
SUB - TOTAL (A): J50.00 - 350.00
B. MATERIAL COST Local Forelgn Total
1. Linc Pipe 1,717.50 1, 71750
2. Walves & Fillings . 601.13 601.13
1. Tape & Primer . - M350 343.50
4. Station Matetials (1 CGS + 3 TBS/DRS) - 450.00 450.00
5. CP Matenials - 20.00 20.00
6. COVVAT 1,366.06 - 1,566.06
7. Pre-shipment Inspection - 532 532
8 Landing, Transportation and Sterage cost 156 61 - 156.61
9, Miscsllansous Charges Relating to Fordign Pracurement 172,27 - 172 27
SU'B - TOTAL (B): 1,594.94 3.137.45 5.032.3%
C. CONSTRUCTION COST ¢ Lacnl Forelgn Total
1 Laving Cost 92500 - 925.00
? Welding Cosl 10455 - 104,35
3. HighwayRailway Crossing 10.00 - JUREY
4. Cenal/Ehal Crossing 20.00 - 200
5. TBSTRS Construction 2000 - G0 O
6. Civit Construction /RS Foundation, Boundary Well T120 - el
7. CF Conatruction 20.00 - 20100}
8. Road Restoration 186.81 - 186.81
SUR - TOTAL (): 1,433.56 - 1,433.56
TOTAL (A+B+C) : 1 E675.49 313745 681594
Adding 4% Contingency 147.14 125.50 272 64
TOTAL INVESTMENT COST : 3.515.63 3.262.95 7,088.58
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Table 6.3 Detall calenlation (Traosmisslon & Distribation mafo

component)
{in Lakh Tuka)
Deseription |AresrUmit] Unli Price | Lacal Forelg Tokal
11 FRE CONSTRICTTOMN EXFENDETURE
Lamd Angyizfon (Fathy), 19 kmx 2 | 23 00 10.00 | 250 & - 230,00
Lama? Paauictinn (Eatha), 15 jgg x 30" 3500 i 105 G - 105 00
Borvey/DesumTimuamyg ¢he, 1.5 - 101 ek - 10,
[ 1.5 LS 5.6 - 503
Fou yeslepadi LS L% - - -
Sab-Toul= ASHH - 32000
1) MATERIALY
[0} Line Pipe: length | Cnit Felee | Loeal Farzigm Todak
Lacal Frodurement
[N [1] 315700 - - -
5 TN [1] 1.0%,00 - - -
47 [N [1] 1267 00 - - -
37 BN L FEF] - - -
"N [ 515 00 - - -
1" ON o 22100 - -
aub fetal = 1] . - -
(hlmported Frocursment Lenmib | Liou Price Locl Furelgo Tuolal
" DN 15000 650 - 997 50 o7 3D
14" DN 20006 3,600 60 120 (K} 720 K
[ 0 2B ) - - -
10" D i 1,350 - - -
s total = 35000 - 171750 ] 171150
NCORSTRUCTION :
1) Bpeline Laying Lengih | Dink Price Locul Forelmm Talul
20" DM x {00 PEIG 15000 3, 5H] O} 5% - prafuy]
14" DM x 300 PRIG 20000 200 A0 - Ay OO0
12" DN x 50 P3G i 15579 L] - -
[LER ) b 151 82 - -
|l b | 0 101,66 - -
&= Ol o 97,33 - - -
A~ DN ] 68 26 - - -
BN 1] 6207 - - -
2" DN 1] 4130 - - -
1" 0N ] 45 47 - - -
Sul-Tatsl- i) prd 8] - B804 |
il § Fpe 'del_l'l' Moa Lall Friee Tacal lm‘dm Tutal
J4* D Casimp, Prpe L] 4 (HI0 0d 200 - 2 0
20" DN x 1000 PSEG 1663 3,500 41 5 B 58
14" IFH 2 300 PRIG 2117 28N (K Ak 34 - 44 34
12" DN a 115 O - - B
10" DN 0 204 4l - - -
1° DN 1] Tl - - -
Ll i) 176 56 - - -
4* OH ] 11E 50 - - -
I~ NH 0 103 92 - - -
"OH b I6 55 - -
1" DN f G5 49 P - -
Sub-Totam | f04.55 - 18455 |
41 GTIERS
i) Koad Bresking & Frav. Kalnetai ! -
Bnck pavarg 0 63 34 - -
Asphalt paveng L 49,28 - -
CORCE ] 50,75 - -
Sub-Todal= - - -
5 ROAD RESTORATION -
Beck Pavinr L] 615 - -
Asphalt Paving 21350 7500 LBS X1 18681
LCRCC 1] 103 - - -
K tehay i 65 (e} . - -
Sub-Tatal= 146,31 - 184Kl
5} CIVIL COXSTRUCTION
T THSDRS fmmsdation LS 400 ¢H) a0 40,
inl Funetionalmpersisonal bidg - - 30.00 - 300,04
ut) boumdaty wall with canth clanng
rneures, Rt 400 1,500 9 6,00 - 6.00
i) Gunxd toom LE 3¢ LXK O 1.20 - 13
Bmb-Taral= | 7770 L] T
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6.3 DISTRIBUTION COMPONENT

The Distribution component consists of 274 km Feeder Main Pipeline (12" DN x 50 Psig),
90 km Distribulicn Pipeline (8" DN x 50 Psig), 62 km Distribution Pipeline {4" DN x 50
Psig) and 360 km Distribution Pipeling (2" DN x 50 Psig). The projected costing of
Distribution component is shown in Table 6.4, 6.6, 6.8 and the detail calculation of Lhis
conponent is shown in Table 6.5, 6.7 and 6.9, In order to find out the lenglh of different
diameter gas pipeline needed for the arca, the road length and width have besn measured
from the detaited Project Plan of Purbachal (Figure 4.2). The length calculation of Sector 1-
10 is shown in Table-6.11, Sector 11-20 is shown in Table-6.12, Sector 21-30 is shown in
Table-6.13.
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Table 6.4: Costing for distribution component (Sector 1 - 10}

(in Lakh Taks)

A, MATERIAL COST Lical Foreign Toul
i. Linc Fipe 1,630.47 2,044,110 367447
2. Walves & Futingy - 1,286.0% 1286 06
3. Tape & Primer - TH.E9 734.89
5 CF Malerinls - 1000 10.00
&. ¥alve Pit Cover 63,73 - 373
7 CINVAT 203748 - 2,037.48
f Pre-shupment Inspection - 693 693
4. Landing, Transporiatiom and Stoerage cost 20375 - 203.73
10, Miscellaneaus Charges Relating te Poreign Procurement 22412 - 22412
SUB - TOTAL (A): 4,159.53 4,(081.89 8.141.43

B. CONSTRUCTION COST : Local Forcken Total
1. Laving Cost 20721 - 20721
2. Welding Cost 5165 - 5765
3. Highway/Railway Crossing 12.37 - 12.37
4. Canal/Khal Crossing 16.30 - 16.30
5. Yalve Fit Construction 11720 - Hza
6. Breaking & Provistonal Reinstatement 115.8] - 113.8]
7. T Consiruction 10.00 - 10.00
SUB - TOTAL (B): 536.54 N 536.54

C. ROAD RESTORATION CHARGE Lacal Forsign Fatal
(Payable to Read Owming Agency) 1,254 31 - 1,254.31
SUDB - TOTAL (C): 1,254.31 N 1.254.31
TOTAL (A+B+C) : 5,950.40 4.081.89 1003228
Adding 4% Contingency, 233.02 16328 401.25
TOTAL INVESTMENT COST : 6.158.41 4,245.15 10,433.57

No. of Roads : 657

No of Yahe Pits @ 657
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Table 6.5: Detail calculation (Distribution network sector 1-10)

1) MATERIALS {1 Lakh Taka}
I[l} Line Pipe: Length {loit Price Local Foreign Tatal
Lacal Procurenteul
" DN 26000 3,147 00 #2862 - #2862
&= DN [ 2.030.,00 - - -
47 [IN 13000 126700 164 T4 - 15471
3" DN [i] 133.00 - - -
2" DM 123040 STR (M 837 14 - 637,14
1" D [ 22100} - - -
Sob toda! = 1620400 163047 - 1,630.47
(b) Imported Procurement Lnmih Unlt Price Local Foreigu Torsl
24" DN 1 E,0000.00 - - -
X" ON [H} 6. 65{ 00 - - -
147N £ 360300 - - -
12" DN 73000 28000 - 2.044.0H) 2.044.00
10" TIN ¥ 1.335.00 - - -
Sub tatel =] 730E0 - 2044.00 4.0
JHCONSTRUCTION (50 M'SIG NETWORKY:
i ) Pipeline Laying Length Lloit Price Laneal Farelgn Total
20" D x 1000 PE1G 0 3,500, 0 - - -
14" DM x 308 PSIG i 2.K0_00 0 - -
13" DN = 50 PRIG 70} 15570 113.73 - 1373
14" DN 0 151,92 - - -
' DM 6K 101 &6 26 43 - 2643
4" DN f 89732 - . -
A" T 13768 6826 587 - B 87
il 0 6207 - - -
all i 123000 4730 58.1% - 5818
1= OGN [ 45.47 - - -
Sob-Total=] 162000 1721 - 7.2
11} Pipe Welding Noz. Unit I'rice Lital Farsign Total
24" DM Casing Fipe i 4 (W0 - - -
20" DN x 1000 PS1G ) 3,560, (W) - - -
14" DN x IO0 PSIG 0 2,000 (W) - - -
12" DN | IS 2549 - 2549
13" DN . ] 263 48 - - -
2" DN 2882 23771 685 - LR
&" DN 4 176,56 - = -
4" DN 1441 118 50 1.71 - 1.71
3D ¥ 103.92 - - -
2'DN 27265 &6 S8 2361 - 2361
Sub-Total= w65 - 57.65
3) OTHERS
ifi } Khal, Canal, Culveri Crossing 163 1,06H Qi 16 30 - 16,30
o] Hiphway Crossing 1040 1237 (KD 12 37 - 1137
v} River (“roasing (2 nos.) ) 20,000 010 - -
¥ ) Yih e Pit Coustrucfion -
a) 4™ below 57 13,500 00 48 20 - 48 20
Bl above 4" 300 23,0040.00 a5.00 - 65,04
vi ) Rond Breaking & Frov. Reinsiatement -
Brck paving Q B8 34 - - -
Asphall preing 235000 49 15 115.8] - 115 El
CLRCC 0 75 - - -
115.51 11551
- Sub-Tolal= ZELET - 161.67
41 ROAD RESTORATION - -
Brick Paving 1] H1E0G - - -
Aszphali Paving 143350 875.00 1,234,351 - 1,254 31
CCRCC ] 1,300 - - -
Kukcha 0 £3.00 - - -
Sub-Total= 1,264.31 - 1,1584.31
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Table 6.6: Costing for distribution component (Sector 11-20)

{In Lakh Taka)

A MATERIAL COST Lacal Foreign Tolal
1. Line Pipe 1,442 90 1,540.00 2,582.99
2, Valves & Fittings - 104,05 1,544,035
3 Tape & Primer - 596 60 596.60
5 CP Materials - 1000 10,00
&, Walve Pt Cover 465,95 - 46.9%
7. CIVWAT 1,595.32 . 1,595.32
8. Pre-shipment Inspeetion - 542 542
o, Landitig, Transporiation and Storage cost 154,52 - 15953
10, Miscellansous Charges Relating to Foreign Procurememt 175,49 - 17549
SUUB - TOTAL (A): 3,420,28 3,196.07 561635

B. CONSTRUCTION COST: Local Foreign Toral
1. Laying Cast 162 66 R 168.66
2. Welding Cosl 4557 - 45.67
3. Highway/Railway Cressing 12.37 - 12.37
4. Canal/Khal Crossing 14 00 - 14.00
5. ¥Yalve Pit Construchion a4 34 - 8434
6. Breaking & Prowisional Remstalement 06.59 - 96,59
7. CP Construction 10,00 - 10,0
SUE - TOTAL (R): 431.463 - 431.63

. ROAD RESTORATION CHARGE Lacal Far¢ign Total
{Favablc o Road Jwmng Apcncy) 1,045 15 - 1,046.15
SURB - TOTAL (C): 1,046.15 - 1,046.15
TOTAL (A+B+C) : 4,898.06 3,196.07 5.094.13
Adding 4% Contingsncy 195.92 127.84 KFENN
TOTAL INVESTMENT CO&T : 5.093.98 3,323.91 8,417.89

Mo of Read: 481
No. of ¥Walve pie: 484
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Table 6.7 Detail caleulation (Distribution network sector 11-20)

{in Lakh Taka}
1) MATERIALS
{a} Liwe Pipe: Ledgth Unit Price Laocal Foretgn Totxl
Local Procurértt
8" DN 13004 kRETALY 57166 - 573 66
5" DN L 2,030,000 - - -
4" DN 3100 1 26700 39277 - 30277
1" DN [ 732 {0 - - -
2" DN 2000 518,00 476.56 - 476 56
"N 0 221.00 - - -
Sub total=| 141K} 1,442,937 - 1,442,939
|¢t) Imporied Procuvement Length 1'nfl Pricc Laocal Forcign |  Total
24* ON 1 £,000, 1) - - -
20° M i 6,630,04 - - -
14" DN i) 3,600,040 - - -
12" DM A5000 2,800, - 154060 1 154000
10" DM 1] 1,335, 0 - - -
Sub tatal = EEHM - 1.540.00 1, 540,00
7y CONSTRUCTION (50 P31G NETWORK):
1} Pipeline Laying Lenmth LInit Frice Laocal Forelgn | Totsl
20" DM x 10808 PSIG 1} 3,500, (o} 4 - -
14" DM x 30 PSIG 0 2,000 () a - -
12" TN x 5{ PSIG S5000 155 749 83,6545 - £5.68
10" DM it 151,52 - - -
£ DM 1861064 101,66 18.30 - 1530
&" DN ] 7.3t - - -
4" TN 31000 68,16 2116 - 21 15
1" DM L1 A2 07 - - -
2" 1IN 2000 4730 A3.52 - 43 52
1" W 1 4547 - - =
Sub-Total=] 1410 16866 - 16R 66
11} Pipe Weldins M Unil Brice Local Forelgn Tobxl
24" DN Casing Pips [ 4,000 M - - -
20" DN x 1000 PEIG 0 350H M - - -
14" DM x 30t PSIG 0 2 00000 - - -
12" TN GIRG 31500 1520 - 19.20
L0* DN 4 26348 - - -
2" DN 1955 237 71 4,74 - 474
6" DN 0 176 56 - - -
4" T3 J436 118,50 4.07 - 407
3"DN 0 103 92 - - -
2'DM 20734 B5 5% 1758 - 17 66
1" DM L 6547 - - -
Sub-Toiak= A5.67 - 4567
3} DTHERS
1Ll y Khal, Canal, Culvert Crossiog 1400 1,000,000 14,06 - 14 00
byl Highway Crossing § Q0 123700 1237 - 12.37
¥} Rilver Crossing (2 nex.) 1 20.000,00 - -
v 1 ¥alve Fll Comstroction -
) 474 below 284 13,500 00 38 34 - 38.34
b above 4 pat )] 23,000.00 4600 - 46,00
vi j Road Breaking & Frov. Relnyistemest -
Btick paving 1] 4 34 - - -
Asphalt pavimg 1960400 4928 85 559 - 96,59
CORCC 0 3975 - - -
9659 6,59
4) ROAD RESTORATION - -
Brick Paving i |1 FiR14] - - -
Asphali Paving 119550 875 K 106 15 - 1.046.15
CC/ROC 1] 1,003 00 - - -
Koutcha 1] £5.00 - - _
Sub-Total= 1,0446.15% - 104415
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Table 6.8: Costing for distribution component (Sector: 21 TO 30)

{In: Lalkh Taka)

A. MATERIAL COST Local Foreign Total
1. Line Prpe 2,26043 3,920.00 6,180.49
2. Valves & Fitlings - 2,163.17 216317
3. Tepe & Primet - 1,236 10 1.236.10
4. CP Matetals - 10.00 §0.00
3. Yalve Pat Cover 15.13 - 15.13
6, CDVVAT 3.664.63 - 3.664.63
7 Pre-shipment Inspecnion - 12.46 12.46
8. Landing, Transportation and Storage cost o646 - 356.46
9 Miscellaneous Charges Rolating te Forcign Procurerncrit - 403.11 - 40311
SUB - TOTAL (A): 6,71M.53 7,M1L73 14,051.56

B. CONSTRUCTION COST : Loeal Foreign Tatal
1, Laying Cost 29761 - 29781
2. Welding Coat 78.81 - 78.81
3. Highway/Railway Crossing 1237 - 12.37
4 Canal/Fhal Crossing 23,00 - 25.00
5, Valve Pit Congtruction 121.65 - 121.65
& Breakng & Provisional Reinstatement 168.54 - 168,54
7. CP Construction 1000 - 1000
SUB - TDTAL (B): 713.98 - 713.94

C. ROAD RESTORATION CHARGE Local Foreign Tatal
{Payable to Road Owming Agency) 1,825.43 - 1,325.43
S8 - TOTAL {C): 1,925.43 - 1,825.43
TOTAL (A+B+C) : 4,249.23 7,341.73 16,590.96
Adding 4% Contingoncy: 36597 293,67 &63 .04
TOTAL INVNESTMENT COST : 9,619.20 T.635.40 17,254.60

No, of Roals : 5
Mo. of Valve Pits 1 690
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Table 6.9: Detail calculation (Distribution network sector 21-30)

{n Lakh Taka)
L) MATERIALS
(a) Lioe Plpe: Lenpib Unil Price Lacal Foretgn Total
Local Frocoremint
E" DN 41000 318700 1 30667 - 1306 67
i+ O [ 200300 () - - .
4" oM 16000 1,267. 001 202 72 - 202 72
3" DN {l 73200 - - -
2" DN 1435006 518400 TaL10 - 741,10
1"DON 1 22100 - - -
Sub tokal ~ 202044 260,49 - 220045
(b)Imporiad Frocurement Lewxib Unit Price Local Fortigs Total
24" DN 0 £,000.00 - - -
20" ON 4] 6,65 0.00 - - -
14" ON 4 360000 - - -
12" NN 1400410 2 ROLO0 - 382000 | 3,920.00
10" DN i 1.335.00 - - -
Snb total = LN - 3eMa0 [ 397000
NCONSTRUCTLON (50 FSIG NETWORK):
i) Fipeline Laviog Length Llalt Price Eoal Fortlzn Total
20 DN = 1006 PSIG f 3 5G000 1 = -
14* DN x 300 PSIG @ 2 QG0 0 - -
12* DM x 58 PSIG 140000 £55.79 21814 - 21611
10" X 0 151 82 - - -
8" [N 4 1 WG 101,66 4] 568 - 41.68
6" TN 4 0732 - - -
£4 DN 165 6826 10 42 - 1052
3" DN 1] 62 07 - - -
2" ON 145000 4730 68,59 - &8 59
1" DN I 45.47 - - -
Sub-Teinl= 202000 335,29 - 135,29
i1 ) Fipe Welding Mg, Linit Price Local Foretgn Toixl
24" DM Casing Fipet 30 4 GLH) ) 2400 - 2
20" T3 x 1000 PSIG 1] 3,50H). 0N - - -
14™ M x 300 PSIG 1] 20604 (W) - - -
127 N 15517 Jiaoo 44,88 - 4% 28
197 DN 0 26343 - - -
8" N 4545 3771 10,80 - 10.80
&' DN 1] 176.56 - - -
4" DN 1774 11£.50 214 - 2,10
DN 1] 103,92 - - -
2"DN 32142 B6.58 27.53 - 2783
" [N 0 6549 - - -
Sub-Total= 2.6 - 91.51
3) 0THERS
I y Khal, Canal, Culvert Crossing 25000 1, CXI0k (K0 25,00 - 2500
i} Highway Crossing 10060 123708 12 37 - 12.37
¥t River Crossing (2 nos. ) 0 20,000 00 - -
¥ ) Vabve PH Cousiruction -
a) 47& below 190 13, 50000 265 - 5265
b} abowve 47 300 23, 0083.00 LEALI] - 9. (W}
%1 Road Breakiop & Frov, Reinatatement -
Hrick paving 0 63,34 - - -
Asphall paving 20 40 28 16K.54 - 168.54
COROC i 50,75 - - -
- 16854 168,54
4] ROAD RESTORATION - -
Brick Paving [ 61800 - u T
Asphalt Paving 209630 87500 1.825.43 - 182543
CCRCC 1 1,003.00 - - -
¥ otcha 1 a5 0 - - -
Sub-Total= 182541 - 132543
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Table 6.11 Length of distribution pipeline at Purbachal { Sector 1-10)

Secior | Width(M} [ LengihiM) | Pipebia | Desigw kength Sector WidthiM) | Lenxth (M) | PipeBin | Drestgn length
o.07 476 52 ) 45304 & 014 257 34 1 514 76
1 414 3885 82 z 7773 64 22.86 249,11 12 180852
1155 271737 4 55474 4877 1024, 94 12 2049 B4
219 367 56 4 735 12 7 914 300534 ] 796,61
17k AT 4 55474 %] 187 42 7 FEry
1645 85342 i L0584 12,19 798 13 4 159644
1839 bXE7 23 1 2374 44 1645 121047 ] 242054
22 26 L&t 21 12 EE[TEE 19,34 £70 52 12 41,04
30 48 416.01 ¥ §12.02 285 2154 24 1z 4324.56
76,2 L6ES 41 (¥ 3348 22 048 479 M 1z 95048
9] 44 771462 12 343 24 ] 914 9267 77 2 15535 54
) 9,14 S418 43 2 10236 B4 12,51 734 72 1 465 44
0,78 176.51 2 355 L& 16 46 74547 ] 1370014
'TH 199 95 2 3009 22,86 1571 41 [¥] 374182
k18 855,04 4 L8103 0% 043 1505,03 (¥ 381006
1515 2 4] B 508 B2 ] 714 £533.72 2 1767 4
V6 AE 355 55 8 19117 1047 25726 ] S14 52
2186 1574 33 12 3748 6 1 3925 4 785
30,48 56956 12 113972 1z, 19 376 74 4 753 48
45,72 452.7% Iz G5 56 1232 05 44 4 4H0 21
762 1274 33 1z 374866 1403 256 03 ) 51206
] i £730 73 2 1247046 14,54 472 ] 064 4
171% 102897 4 205794 1648 1M [3 114389
16 44 171927 ] 3438 54 17.02 ELFEE [ 765 £
22 Kb 3355.27 12 6710 54 22.36 1324 57 12 2649,14
T 4% 038 12 TIM76 30048 46 4] 12 1E02 22
76 2 2704 49 12 Sabi% b o4 23 72,54 12 145,03
% o 335326 F] B0 52 10 914 271,63 2 16343 26
1219 FE 4 1559 %6 193,08 2 386,16
16.48 1134 85 g 187 ) 1% 06 240 81 2 44162
1820 1465 66 ] 7931 32 1008 L6545 2 17252
2125 1206 96 12 MW 072 4256 2 $51.52
FFET 242 19 12 484 3% 1097 $10 35 1 1060.7
042 5138 12 LOST 127 354 83 4 IR 6
s a1 3906 62 2 1FELR 1119 FIR 62 4 757 24
Y 142,60 2 285,38 14 123,44 4 246 88
11.5% 154 15 4 308 3 16 45 50313 E 1006 56
149 m T z 141 43 16 772172 12 4443 44
1646 533 24 ] 1066 48 Hi 48 213491 12 AZRD B2
1653 215 A B555,5 1694 5550 12 H17.5%
1572 16 39 g EXRL 4872 1038.35 12 267
2286 156431 11 312462
43 77 49,22 12 20R8 44 SFCTOR: 1-10
Pipc Dia |Lesgth (M) [Lenpth (Km}
7 123080 16] 123 10118
4" 13485 96] 13 JRRDG
¥ 7532234 2637734
1z Tiad 28} 7304128
Toba| Length LA T LW ARITY
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Tabte 6.12 Length of distribution pipeline at Purbachal (Sector 11-20)

Sccwor | Width (M} Lemgth (M} |  Pipe Dia | Desigm Length Sector Width (M) | Length (M) | Pipe Dia|  Deign
11 5.4 6449 32 2 f2895.64 15 514 440K 52 Fl [TTEET]
] 05 4 4 14188 5 45 195 95 Fl 09,9
1343 EET R ] 67842 1109 MZ A2 ] 04 B4
16 46 499,71 5 AP AT 1212 1620.13 3 2040 46
1737 21379 5 1625 3k 1341 345 4 431
ETRE] 0 95 1z 1319 1363 20 67 5 PR
236 145 6 12 2952 1646 357 &4 B N5 6
4572 596 44 12 199z 68 2256 177507 17 TSOLA
EF: 936 5% 12 191313 T 1426 &1 12 TR
12 g 14 476 74 3 CLFETS 17 5.4 231013 2 170203
TR o 12 b 16 45 I9Es K 6797
13 714 6549 £2 ] 13079 24 TI 38 1332 45 12 26649
nr 645 79 4 1291 98 045 36 69 12 63338
1219 Ta5 ! 1476 4% 4% 72 0 12 ]
16 48 1758 34 g 1516 68 Ia 7.1 06 657 ) 120133
1567 254 3| & 57302 1217 25151 4 0382
208 FEES 12 863,14 1219 6% 31 4 1130622
30 42 55 20 12 [530.52 16 46 g4 26 & 1768 52
572 51009 12 Ta20 1% P 1545 7 12 A4
51 44 557 4% 12 1315 7% 043 1R 12 TG 43
¥l T 14 2994 6 1 4920 32 FTET] 1055 72 12 21156
t6 46 575 36 ] 1150 72 v 53 31311 F £35 &2
T HOZ 17 F 2817 14 978 200 B8 ] I
pr) 400 20 12 RO SR 553 56 69 ] TEE]
T304 156 1 [ 3128 2 1211 5319 q 1063 §
) 94 1058.73 F 1977 5 1217 i T2 4 17109 44
1204 FEQ 4 96 122 2957 4 A
1219 107.73 4 215 dt 1277 3461 4 64977
12 35 13703 4 254 04 1394 67 03 4 1935 §6
15 45 141 06 5 P FRE 1186 A11147 iz Lok
7 8% 1152 1% 12 212436 3043 26556 12 E530,12
3048 002 04 12 18085 2R 20 014 §254 46 ] 1250892
1062 51 15 1 937 3
1219 AT Az 4 o5 24
Yector {L1-20] 1645 5128 ] 1902 56
Fipe ia | Length (M) | Lamgh (K} na 204 16 12 43232
F siszez | wmonkd W43 1327 68 12 TTES 36
4 3104784 3] 0TS 4877 36038 [ I 1872 7G
g 1595234 | 18985234
12 $5335.42 | 5554542
Toial 10830042  remMc4
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Table 6.13 Length of distribution pipeline at Purbachal { Sector 21-30)

Sechor Widin{M)| Length (M) PipcEna | Dicsign Razih Sector Widih{d) | Length (M3 MpeDl | Deslgn keapih
H | 201 60 &6 1 [FEH I8 .14 BOI5 25 2 160305
14 B454 75 1 16989 5§ .34 35594 2 T8
g &7 4 Frl &8 1082 1812 2 24
1097 168.39 2 33678 1219 56323 4 112646
219 620,20 4 1258 58 16 45 2677 BY 8 155 TR
1319 ng2 1 79 64 1725 s g To642
16 46 26405 22 5 218 44 1829 [TEEAT ] bl e
16.87 200 43 ] 40066 3042 1853 i 12 3704
18.29 1827 47 a 365d, 14 45,72 422 22 i2 R
2086 7 61 1k 1340 32 7 914 TIEE 45 2 145765 9
30 48 580 B 12 117372 12 19 g 4% 4 1936 98
4877 150815 12 meat 16,46 5B 3 SlE 028
12 9,14 BLDR 30 1 16296 & 1829 1T M ¥ 102345k
10,97 317.85 2 6357 22 B 2126856 12 425312
1219 251,78 4 S04, 56 45 72 25252 12 22707
125% 168,25 4 2155 m .14 4667 16 1 2334 32
HLE R1? 78 [ 184552 DA5 125 39 s 250 18
30,48 217607 12 435394 10.7% 254 &9 2 S09.38
4572 1027 45 12 2054 ¢ 1057 165,92 2 T34
48,77 1164 LB 12 2324 36 12 04 154,99 4 50085
1 914 976548 2 9566 90 1219 180852 4 381704
1219 71179 q 142558 13,02 49315 4 9463
13 41 3721 1 74 42 1542 992 ] 384
16,45 1605 22 g 3ZEE 44 14,45 14 08 8 1828 16
22 Eh LorEi 12 1944.4 2132 86 1326 #2 12 265764
3048 IR 12 TEE5 T4 3048 Gits 1z 2122516
14 .14 771086 b 15421 72 45 72 1354 16 12 33116
16 46 356497 L] Tia9 94 19 9,14 6451 2 125942
3048 221075 12 LTI 1219 676 14 L 135228
45.72 0T 05 12 41955 L& 46 173152 2 343,04
5 o, 14 5344 18 2 10480 36 g T41.13 12 1422 26
1tH 152344 L] a0d6, R4 048 oY E 12 1833
16 44 T2 93 £ 1519 R 4572 11415 12 T8 2
22 B 1427 37 12 2H54 T k1) R L] AT, 05 2 ST EG
048 189378 12 ITRTS6 16.46 1402 & 3 2E05,2
45,72 LB&0 5 12 ATl 45.72 403 55 12 briird |
4577 1453 51 12 253702
Sector (21-30)
Fipe Dia (Lenxth (M) ( Length (Em) |
I 145013 6 145 8136
A" 16144 D& 16 14404
- 192 T.66 4] 52T
12" L4045 d& 140 B 546
Total HANLE J2. 5308
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6.4 STATION

Four stations will be built in this project. One of them is City Gate Station (CGS) and three
others are Town Border Station {TBSY District Regnlating Stalion (DRS). A lump sum

costing for slations have been anticipated which is shown in Table 6.1.

6.5 RIVER CROSSING

The Tranamission Pipeline will cross the Shitalakhaya River which will be done by
Horizontal Directional Drilling (HDD} method. The projected cosling of River crossing by
HDD meihod is shown in Table 6.10. The rates of the different components are assumed on

the basis of the rates incurred in the recent projects accomplished by the Company.
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Table 6.10 Installation of DN 20" pipeline by HDD method (Shitalakbhaya River Site)

(b} Length; 500 meters (A pproz.)
(c) Dresign Preswure: 1000 PSIG

Foreign
I?‘ Deseription of Ttems Quantity| UsitRate | Correney |00 COFTenCy
L (BDT}
[USEr
A |Survey, Desipn add Eogneering of HDD,
A, I |Detwi] survey of pipeline coute, Hydrogeaphic survey, sonl sunsey L 1.5 5 - 157,000 00
ez, and preperation of drawing
A2 |Preperation of Design, Enginesring, Bull of Guantity (BOG oo Lot L5 T 10000, 0 -
A 3| Preperation of noccesary documentation for obtaining of approval Lot L5 5 - 560,000 00
frarn TETDCL and ritits Gt apencies.
B0 (Materialy
E ||FBE (Fusion Bonded Bpoey) Corted DM 207 = 0575 W.T 00 Meet 13568 | £ £2008 00 AF3400
(mumrnuen) ARE 1 X 60, FSL - 2 Line pips for Baver ¢iogsing Tk 587219
segmeTil
B ?|Heat Shrinksge Sheeve and ofher consumables for joint conting of | 78 Noa |5 15000 | § 11250000 -
DM 20" pipeline
R.3| Cither matenals fHot Formeed bend, Valves, Flanpes, Gaskets, BOw Lt LS 5 1763600 TSR OO0 O
fitnngs, Coating & Weapping materals cte.
B.4|Haubng ard Camrying of material from paet 1o Chittagong port 1o Lan L& 5 - AT LLIRLL
Sk
.0 [Mobilzation
C 1| &Jfaterials transporimtion, Sie preperabon & stetmge Equiprmend, Lat L& § 20,000 1,200,004 0
Machinarics ind Per-onned irangportation.
C0  (Welding mnd Testing
D t|Weldmg of Epoxy coated pipe, Rachegraphy (100%), Installation of[ 75 Mes | 2,061.00 | § - 222,075 00
pretective coaring {Fleat Shrink Sleeves) ol welded Jonts
[ 2| Badiogranhy § 100%] 75 Mns 5000 375,000 00
D 3] [nstallmtwon of protective coating (Heal Shrink Sleeyen) at welded 75 MNos 1,200 0 75,0400 00
Joimts
Ef [Drilling, Resmicg, Pulliug and Flacement of Fipe.
E 1{DriMing, reaming, pulling and placement of pipe 1he cosr inehwdes Lat LS $ 284,000 D0 3 A0 OO (KD
rent of ig with PO L for required days, impor fee, immsponation
of rg, harelling of drill pipe, vealonite, sost of ventonite efc and 211
other required matenals not mentioted, The work his Io be
completed suceeasfully a5 per Bangladesh Gas & Menenl safety
Rules, approved deawing. design and dicechion of Enginesr - in -
F.0 |lnstallation of vabees a1 both ends & Tic-in
F_I | Installanon of sbove groand valve at boh side of the river Lot L.5 L3 - 562,000 O
{According to mdicative drwing) meluding comstruction of valve
feundation, fabrication cte. complete i al] respest as per
Banglbech Gas & Mincrat Safiely Rules, approved dmwing st
F.2[Tie in of the rewly layed pipeline on over bed with sxisting lene al Lot LS 5 - S47,600,00
both side of pver The e includes DN 207 pipe Tang, welding,
pRELmAtic 3ng, COMmIsSioInE 2.
.0 Hydrosistie testing of pipeline
G. 1| Hydrogeetic testing, fibdcaben of temparary pig launcher & Lol L.5, 3 N 423,000 00
recarved, cleaning, pruping, dewatering, drying of pipeline o be
installed by HOD metbud  The Cottractor hag o supply requisite
i of pigs (Mintritutn 2 brsh,+ cup, 2 foam)
Ba [Site Ceanup & Ventonite dbposal
H.1|Complete Clexning of sile by takimg every ¢ffon to avord demage to L L% 5 - 156, 00,00
the et iOTRMCTL
L0 |DemoNilizmiisa of Contractoe’s persodtel, equipment ele.
[ 11 Demeabilization of Conleastor's pemonnel, sguipment ek, Lot LS £ 20,000 00 1640 K0, O
Son: | § 444259400 | 13,107, 33500
104 Contlngency:| § 4448940 1 1 310,738.50
Grand Toml:| 5 480383540 | 14 415,127.50
Total {Farcipn Correocy & Local Currency): 44,334, 520. 34
T Total {In Lakh Taka): 48235
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CHAPTER-VII

FINANCIAL ANALYSIS

7.1 COMPANY FINANCED PROJECTS (CFP})

In this system full expense of the project is borne by the company which includes material
cosl, construction cost and other expenses. For financial analysis purpose it is assumed that

full load (load applicd by customer) will be consumed from the very first year.

7.2 COST SHARING PROJECTS

7.3

In this system 80% of the material cost is borne by the Company. And the customer has to
bear 20% of total matenal cost and 100% construciion cost and road restoration cost. For

financial analysis purposes following assumptions are considered:

a) At the very first year (trial run period) customer will consume 50% of the full load
(load applied by customer),

by At the 2" year customer will consume 70% of the full load (load applied by
customer).

¢) From third year (for greater Dhaka and Chittagong area) 8% increase on load
consumed of previous year and for other area 5% increase on load consumed of
previous year. This growth rate will prevail up to the year it reached to the full load
{load applied by customer).

d)  The exlension of pipeline network will be considered profilable if the Net Pay Back

Peried is 10 years or less than 10 years.

SENSITIVITY ANALYSIS

Probable number of customers has been calculated in Table: 7.1 assuming 237878 domeslic
cuslomers, 1234 commercial customers, 45 Industries, 1 Power station and 594 MW
Caplive Power consumption by domestic customers. Sensitivity Analysis has been done for

various cases which are described in the next pages.
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Situation 1:

For this case the project is considered to be fully financed by Company (TGTDCL). The
possible numbers of cuslomers of different categories are assurned with the help of following

WO SOUTCes:

Catepory wise plot allocation data by RAJUK: Revised Purbachal plan, 20035)

No of units & No of flav/plot are calculated as per thumb ruie used by Marketing  Division
Titas Gas T&D Co. Lid.

In the project plan provided by RAJUK there is provision for three industrial parks, It has
been assumed that there will be at least 15 medium scale industries per industrial park.

For caplive power consumption only Caplive Gas Generator load is considered,

The following assumptions are considered for captive load Calculation:

» For Residential plot Calegory 3& 4:
2.7 KW x Customer No considering only light & fan will be connected with generalor.
e For Residential Category 5:
3.2 KW x Customer No considering light, fan & AC will be connected with generator.
¢ For Residential Category &:
4.8 KW x Customer No considering light, fan & AC, oven will be connected with
£encrator.

« For Residential Category 7
6.5 KW x Customer No considering light, fan & AC, oven, water heater etc. will be

connecled with generator.

The appliances are considered on the basis of financial capacity of the owner of the plots of
the different category. A power plant of capacity of 10 Mega walts is considering the area
and no of people of the proposed new town. The number of customer of different categories

assumed considering Lhe above conditions are shown in Table: 7.1.
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Table 7.1 No of customer

Residential Noof | Unit | Flat/Plot No of Captive | Total Captive
Plots Domestic Power Power (MW)

Customer (KW)

Category 1 (3 katha} 10078 1 40312 594

Catepory 2 (3 Katha) 3575 1 4 14300

Category 3 (5 Katha) 10875 2 1} 108750 293625

Category 4 {5 Katha) 220 2 10 2200 5940

Category 5 (7.5 Katha) | 2621 3 12 31452 100646.4

Category 6 (10 Katha) 1997 4 20 39940 191712

Category 7 (High 8 4 48 384 2496

Rise)

Category 8 (Low S 4 60 540

Income)

Total no of Domestic 237878

customer

Administrative 551

Commercial 1234 1234

Research & Institute 30

Social 268

Infrastructure{mosque,

COMmmunity centre)

Urban Utility Facilities 518

{Bus station, filling

station ¢tc.)

Urban Utility 103

Facilities{Housing

blocks)

Physical 96

Infrastructure{School,

college etc)

Plaza 116

Neighborhood play lot 135

Neighborhood play lot 34

{Housing }

Sports 5

Industrial Park 3 15 45

Power Station 1 1

{10 MW)

-47-




Investment cost for the project is estimaled in ithe Chapler VL. As for this situation the project is
considered to be fully financed by Company the investment cost for the project is (he grand total
calculaied in the Table 6.1 in Chapter — V1 which is also shown in the Table-7.2 of this Chapler.
In crder lo calgulate the profit earning from the customers of the different categories the price of

the gas is considered as fixed by the Govt. for Distribution Company that is shown in Table 7.3:
Dislribulion Company’s Margin.

Table 7.2: Distribution Company's Margin :

Domestic . Tk. ¢.740/CM.
Commercial Tk.1.75/CM.
Industrial Tk, 0.97/CM.
Captive Tk, 0.606/CM.
Power station Tk. 0.24/CM.

To calculate annual value of outpul average Daily Demand has been considered as per load
survey of existing customers and consumption patiern set by the Comnpany.

The following assumptions are made in order to calculate the consumptions by customers of
dilferent category:

Consumption Pattern for Domestic Customer

1{045 Cubic Meter pas will be consumed by a Customer per year for a double gas burer.

Consumplion Paitern for Commercial Customer:
Small tea stalls, restaurants eic. are considercd as the commercial customers. It is assumed (hat

150 cubic feet gas will be consumed by a commercial customer per hour. The consumption
patterns for diflerent category customer are fixed by the Company. Following that pattern total
amount of gas consumed by commercial cnstomer is calculated nsing procedure shown below;

(150 cubic feet per hour x 12hour/day x 30 day/month x12 monih/year x 0. 8/35.3147) Cubic

Meter/year
0.8 is the diversity factor considered to encounter the fluctustions resulted from pressure and

temperature factors, 35.3147 Cubic feet equals one Cubic Meter.

Consumption Pattern for Industrial Customer:
(7500 cubic feet per hour x 12hour/day x 26day/month X12 monih/year x 0.8/35.3147} Cubic

Meter/year
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For a medium scale industry generally 7500 cubic feet gas is required per hour.
Consumption Pattern for Caplive Power:
[(Mega watt required x 1000} KW x12 cubic feet x 8 hour/day x 30day/menth x 12 month/year x

{.8/35.2147] Cubic Meier/year _
As per humb rule12 Cubic feet gas is needed to Generate 1 KW Power that’s why total KW

required for captive consumption is multiplied by 12.

Consumption Pattern for Power Station: {10MW x 1000 x12 cubic feet x 24 hours/day x 30
days/month x12 month /year x 0.8/35.3147) Cubic Meter/year

Annual Value of output for this case has been calculated in the column annual output of Table
7.4 by multiplying the consumplion for different calegory customer (as discussed above) and Lhe
Distribulion Company's margin shown in Table 7.3. Applying total benefit data that is derived
from Table 7.4 and investment ¢ost from Table 7.1 NPV, BCR and IRR have been calculated
for this case in Table 7.5. Operating cost is considered 1o be 2.5% of investment cost as per
thumb rule. The discount rate is considered as 15% that has been fixed by Government of

Bangladesh for this kind of ecenomic analysis. The Rate of Return is shown in the Figure: 7.1.
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Table 7.3 Project costing summary (Company Financed)
GROUP- A: Station Construction

Sl Component Quantity Unit | Total amount (in
rate Lakh Taka)
1 | €GS (Capacity: 200 MMSCFD)
a | Malenal Cost 1 Nos. | 150.00 150.00
b | Construction Cost 1 Nos. | 30.00 30.00
2 | TBS/DRS (Capacity: 50 MMSCFD)
a | Meterial Cost 3 Nos. | 100.00 300.00
b | Construction Cost 3 Nos. | 20.00 60.00
Total (GROUP A): 540.00
GROUP- B: River Crossing by HDD Method
Sl Component Quantity Unit ratc | Total amount {in
Lakh Taka}
1 Shitalakhaya River Crossing
a | Shitalakhaya river crossing by HDD meihod (adding LOT 482,35
10% contingency)
Total (GROUP B): 482.35
GROUP- C: Pipeline Construction
51. Component Cmantity Unit | Total amount (in
rate Lakh Taka)

1 | Transmissfon Pipeline: (20" x 1000 Psig x 15 km)
Distribution Main Pipeline: (14" x 300 Psig x 20 km)

a | Land Acquistion (Katha), 15 km x 2 23 acres | 1000 230.00
p | Land Requistion (Katha), 15 km x 30 35 acres | 3.00 105.00
¢ | Road Resloration Charge 12200 | sqm. 186.81
d | Material Cost LOT 4,582.39
e | Construction Cost 35000 M 1,396.48
£ | Other Cost L.S. 15.00
Sub-Total (C.7): 6,915.68

2 | Feeder Main Pipeline: (12" x 50 Psig x 274km)
Distribution Pipeline: (8" x 50 Psig x 90 k)
Distribution Pipeline: (4" x 50 Psig x 62 km}
Distribution Pipeline: (2" x 50 Psig x 360 kmj)

a | Road Restoration Charge 479460 | sqm. 4,i25.89
b | Material Cost LOT 28,909.34
c | Construction Cost 30000 m 320,00 1,682.15

Sub-Total (C.2): | 34,717.38

Total (GROUP - C}. 41,233.06

Toral (A+B+C)- | 4225541

4% Contingency (excluding Group B) 1,670.92
Grand Tatal: 43,526.33
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Takle 7.4 Annual value of putput (Situation 1)
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The Anancial analysis for Situation 1 results in following conclusion:

NPY = 287.65 Lakh Taka
BCR = 1.01

IRR = 14.94%

Pay Back Peniod = Over 20 Years

For this case, NPV > ¢ and Benefit Cost Ralio that is benefit por taka cost is slightly greater than
1 which indicates that the project is marginally profileble. But Internal Rate of Return for this
case is below 15% and the Pay Back Period is over 20 years which is not acceprable.
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Situation 2:

For this case the cost of the project is considered to be shared by RAJUK and TGTDCL,
which means that 80% of ithe material cost will be borm by TGTDCL and 20% of the
material cost will be bome by RAJUK. Investment cost for TGTDCL for Cost Sharing
Project is shown in Table 7.6. The annual value of output calculation is based on the
primary assumption on probable number of customer calculated in Table: 7.1. Annual
Value of output has been calculated according to the rules of cost sharing project.

Following are the rules for load calculation for cost sharing project.

2 At the very first year {irial run period) customer will consume 50% of Lhe full load
(load applied by customer).

b. At the 2™ year customer will consume 70% of the full load (load applied by
customer).

¢. From third year (for greater Dhaka and Chittagong area) 8% increese on load
consumed of previous year and for other area 5% increase on load consumed of
previous year. This growth rale will prevail up to Lhe year it reached to the full load
(lead applied by customer).

d. The exleusion of pipeline network will be considered profitable if the Net Pay Back

Period is 10 years or less than 10 years.

Applying the above conditions probable load consumpticn has been calculated jn the Table 7.7,
Total benefit has been calculated by multiplying the pessible consumption wilh Distribulion
Company’s Margin which is shown in Table 7.3, Applying lotal benefit data that is derived from
Table 7.7 financial analysis for NPV, BCR and TRR is done in Table 7.8. Operating cost is
considered to be 2.5% of investment cost as per thumb rule, The discount rate is considered as

15% (hat has been fixed by Government of Bangladesh for this kind of economic analysis. The
Rate of Return is shown m the Figure: 7.2.
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Table7.6: Investment cost for cost sharing project

GROUP- A: Station Construction

5L Component Quantity Unit | Total amonnt
No. rate {in Lakh
taka)
1 CGS (Capacity: 200 MMSCED)
a | Material Cost 1 Nos. | 150.00 150.00
2 TBS/DRS {Capacity: 50 MMSCFD)
a | Material Cost 3 Nos. | 100.00 300.00
Total (GROUP A): 450.00
GROUP- B: River Crossing by HDD Methed
5L Component Quantity Unit | Total amount
No. rate {in Lakh
taka)
1 Shitalakhaya River Crossing )
a | Shilalakhaya river crossing by HDD method (adding LOT 482.35
10% contingency)
Total (GROUP B: 482,35
GROUP- C: Pipeline Construction
SL Component Quantity Unit | Total amount
No. rate {in Lakh
taka)
1 Transmission Pipeline: {20" x 1000 Psig x 15 km)
Distribution Main Pipeline: (14" x 300 Psig x 20 km)
a | Land Acquistion (Katha), 15 km x 2{ 23 | acres | 10.00 230.00
b | Land Requistion (Kaiha), 15 km x 30 35 |acresy 3.00 105.00
¢ | Road Restoration Charge 12200 | sgm. 186.81
d | Material Cost LOT 4,582.35
Sub-Total (C.1): 5,104.20
2 Feeder Main Pipeline: (12" x 50 Psig x 274km}
Distribution Pipeline: (8" x 50 Psig x 90 km)
Distribution Pipeline: (4" x 50 Psig x 62 km}
Distribution Pipeline: {2" x 50 Psig x 360 km)
a | Material Cost LOT 28,909.34
Sub-Total (C.2): | 28,90%.34
Total (GROUP - Cj: 34,013.54
Total (4+B+C); |  34,945.89
4% Contingency (excluding Group B) 1,378.54
Grand Total: | 3632443
80% of Grand Total: | 29.039.54
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The financiel analysis for situaliem 2 results in following conclusion:

NPV = 9096,26 Lakh Taka
BCR = 1.27

IRR = 19.54%

Pay Back Period = 12 Years {Appx.)

For this case, NPV > 0 and Benefit Cost Ratio Lhat is benelit pcr taka cost is greater than 1 which

indicates that the project is profilable. Internal Rate of Return for this case is over 15% and the

Pay Back Period is.12 years. Moreover NPV is much higher than case 1. So this case Is a better

option.

Similar analysis has been done for 14 other situalions which are as follows:

1.

For Company financed project 5% decrcase in consumption of gas volume from the
primary assumption on probable number of customer (Table 7.1}. Annual value of ourput
calculation, financial analysis for NIV, BCR and IRR and Raie of return for this situation
is shown in Appendix A.

For Company financed project 5% increase in consumption of gas volume from the
primary assumption on probable aumber of customer. Annual value of output calcniation,
financial analysis for NPV, BCR and IRR and Rate of return for this sithation is shown in
Appendix B.

For Company financed project 5% increase on the present rale of gas for customer of
various categories. Annual value of cutput calculation, financial analysis for NPV, BCR
and IRR and Rate of return for this situation is shown in Appendix C.

For Company financed project 10% increase on the present rate of gas for cuslomer of
various categories. Annual value of output caloulation, financial analysis for NPV, BCR
and IRR. and Rate of return for this situation is shown in Appendix D.

For Company financed project 20% increase on the present rate of gas for customer of
various catepories. Annual value of output calculation, financial analysis for NFV, BCR

and TRR and Rate of return for this situation is shown in Appendix E.
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10.

11,

12,

13.

14,

For Company financed project 25% increase on the present rate of gas for customer of
various categorics. Annual value of output calculation, financial analysis for NPV, BCR
and IRR and Rate of return is shown in Appendix F.

For Company financed project 30% increase on the present rate of gas for customer of
various categories. Annual value of output calculation, financial analysis for NPV, BCR
and TRR and Rate of return is shown in Appendix G.

For cost sharing project 5% decrease in consumption of ges volume from the primary
essumption on probable number of customer (Table 7.1). Annual value of oulput
calculation, financial analysis for NPV, BCR and IRR and Rale of return is shown in
Appendix H:

For cost sharing project 5% increase in consumption of gas velume from the primary
assumption on probable number of customer (Table 7.1). Annual value of output
caleulation, financial analysis for NPV, BCR and IRR and Rate of retum is shown in
Appendix H.

For cost sharing project 5% increase on the present rate of gas for customer of various
categories. Annual value of output calculation, financial analysis for NPV, BCR and [RR
and Rale of return is shown in Appendix L

For cost sharing project 10% increase cn the present rale of gas for customer of various
categories. Annuel value of output caiculation, financial analysis for NPV, BCR and IRR
and Rate of relurn is shown in Appendix J.

For cost sharing project 20% increase on the present rate of gas for customer of various
categories. Annual value of output calculation, financial analysis for NPV, BCR and IRR
and Rale of return is shown in Appendix L.

For cost sharing project 25% increase on the present rate of gas for customner of various
categories. Annual value of output calculation, financial analysis for NPV, BCR end JRR
and Ratc of return for this situation is shown in Appendix M.

For cost sharing project 30% increase on the present rate of gas for customer of various
calegories. Annual value of output calculation, financial enalysis for NPV, BCR and IRR
and Rate of return for this situation is shown in Appendix N.
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CHAPTER -VIII

CRITICAL PATH SCHEDULING
8.1 PROJECT MANAGEMENT

A project may be defined as a series of related jobs usually directed toward some major
output and requiring a significant peried of lime to perform. Project management ¢an be
defined as planning, directing, and controlling resources {people, equipment, and material)

to meet (he technical, cost and time constraints of the project.

A project starts out as a statement of work (SOW). The SOW may be writlen deseription of
the objectives to be achieved, with a brief stalement of the work to be done and 2 proposed
schedule specifying the start and completion dates. It could alse c¢enlain performance

measures in terms of budget and completion sieps (milestones) and the written reports to be

supplied.

A task is a further subdivision of a project. M is usually not longer than several months in
duration and is performed by one group or erganizalion. A subtask may be used if needed

to Farther subdivide the project into more meaningful pieces.

§.2 CRITICAL PATH SCHEDULING

Critical path scheduling refers to a set of graphic techniques used in planning and
controlling projects. In any project, the three factors of concern are time, cost and resource

availability. Crilical path techniques have becn developed to deal with each of these,

individually and in combination.

PERT (Program Evaluation and Review Technigue) and CPM (Critical Path Method), Lhe
rwo best known critical path scheduling techniques, were both developed in the late 1950s.
PERT was developed under the sponsorship of the U.5. Navy Special Projects office in
1958 as a management tool for scheduling and controlling the Polaris missile project. CPM
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was developed in 1957 by J.E. Kelly of Remingron-Rand and M.R. Walker of Du Pont to

gid in scheduling maintenance shuldowns of chemical process plants.

Critical Path scheduling techniques display a project in graphic form and relate its

component lasks in a way that focuses attention on those crucial lo the project’s

completion. For critical path scheduling techniques o be most applicable, a project must

have the following three characteristics:

a) It must have well-defined jobs or tasks whose completion marks the end of Lhe project.

b) The jobs or lasks are independent; they may be starled, stopped and conducted
separalely within a given sequence.

¢) The jobs or tasks are ordered; they must follow each other in & given sequence.

The basic forms of PERT and CPM focus on finding the longest lime-consuming path
(hrough a network of tasks as a basis for planning and conlrolling a project. Both PERT and
CPM use nodes and arrows for display. Originally, the basic differences between PERT
and CPM was that PERT used the arrow to represent an aclivity and CPM used the node.
The other original difference was that PERT used three estimates optimistic, pessimislic
and best-of an aclivity’s required time, whereas CPM used just the best estimale. This
distinction reflects PERT’s origin in scheduling advanced projects that arc characterized by
uncerlainty and CPM’s origin in the scheduling of the fairly rouline activity of plant
maintenance. As years past passed, these two features no longer distinguished PERT from
CPM. This is because CPM users started (o use (hree (ime eslimates and PERT users ofien

placed activities on the nodes.

We believe (he activity on the node is much easier to follow logically than the activity on
the arrow. The three time estimates are used to measure the probability, the probability of
completion times. Therefore, in this chapter we use the aclivity on the node and either a

single estimate for aclivity time or three time estimales, depending on our objective.

In a sense, both techniques owe their development to their widely used predecessor, the
Gantt Charl. While the Gantt Charts able to relate activities Lo lime in a usable fashion for
very smali projects, the interrelationship of activities, when displayed in this form ,

becoines extreme difficult to visualize and Lo work wiih for projects with more than 25 or
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8.3

8.4

30 activities. Also, the Gantt chart provides no direct procedure for determining the critical
path, which despite its iheorelical shortcomings, is of great practical value.

GANTT CHART

A Gantt chart is a bar chart showing both the amount of time involved and the sequence in
which activities can be performed. The independent activities can be done simullaneously.

All other activities must be done in the sequence from Lop te bottom.

PURBACHAL PROJECT GANTT CHART

A Gantt chart of Purbachal project has been constructed showing both the amount of time
involved and the sequence in which these activitics can be performed. The Purbachal
Project includes the following lasks:

1. Preparation of tender document (tender for survey and preparation of detail drawings)
evaluation, awarding of contract and completion of works.

2. Preparation of tender document (tender for IEE), evaluarion, awarding of contract and
completion of works. Task 1 is the predecessor of lask 2.

3. Submission of Acquisition & Regnisition proposal to the concerned authority, taking
over possession of lands. Task 1 & 2 is the predecessor of lask 3.

4. Preliminary Detail Design, Preparation of material list & estimation. Task 1 is the
predecessor of task 4,

5. Preparation of tender document for material procurement, Tender floaling, evaluation,
award of contract and delivery of materials (Foreign & Local materials). Task 4 i3 the
predecessor of lask 3. |

6. Preparation of tender document for River crossing by HDD methed, tender floating,
evaluation, awarding of coniract and completion of river erossing by HDD. Task 3,4 &
5 is the predecessor of iask 6.

7. Preparation of tender document for construction of trapsmission pipeline, fender
floaling, evaluation, award of contract and construction of ransmission pipe line. Task

4 is the predecessor of lask 7.
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3.5

10.

11.

12,

Preparation of tender document for construction of distribulion pipeline, lender
floating, evaluation, award of contract and construction of distribution pipe line. Task 3
is the predecessor of task 8.

Preparation of tender document for construction of CP works, tender floating,
evaluation, award of contract and consiruction of CP, Task 6, 7 & 8 is the predecessor
of lask 9.

Preparation of tendcr document for consiruction of civil works, lender floating,
evaluation, award of contrect end completion of civil work construclion. Task 7 & 8 is
the predecessor of task 10.

Preparation of tender document for construction of M&R slation, tender floating,
evaluation, award of contract and construction / installation of M&R stalions. Task 3 &
4 is the predecessor of lask 11.

Commissioning of Pipe line & Suations. Tesk &, 9, 10 & 11 is the predecessor of lask
12.

PURBACHAL NETWORK DIAGRAM

A network dizgram has been constructed showing the critical path is shown. From network

diagram it is apparent that 1-2-3-8-10-12 is the critical path.
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2.1

CHAPTER - IX

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Financial analysis has been done for two different siruations: i) for company [inanced

projects and ii) for cost sharing projects. Different lechnical evaluation such as NPV,
BCR, IRR and EIA ete. are formulated to analyze the profilability and feasibility of the

project, The findings are:

a)

b)

d)

The total cost of project is 43926.33 lakh taka and tolal gas demand in next 20 years
at Purbachal Project arca would be 1254 MMCMD.

If the project is Company Financed the NPV is 287.65 Lakh Tekas, IRR is around
5% and BCR of 1.01 indicate that the project is feasible. Net Pay Back Period is
over 20 years if the project is financed by Company.

If the project is done by Cost Sharing, the NPV is 9096.26, IRR is around 19.54% and
BCR is 1.27 which also indicates that the project is feasible. Net Pay Back Period is
12 years. This case i a betler option over case 1.

If the project is Comnpany Financed and the gas price is increased by 30% over the
present rate, the NPV is 13484 80 IRR is around 20.17% and BCR s 1.27 which also
indicates that the project is feasible. Net Pay Back Period is 11 years. Although BCR
is same for both cases but NPV for this case is higher than case 2.

If the project is done by Cost Sharing and the gas price is increased by 30% over the
present rate, the NPV is 20812.44, 1RR is 24.96%, BCR is 1,62 and Net Pay Back
Pericd is 8 years. This case shows the bost result.

Impleinentation of the project will create investment opporiunities for setling up new
indusiries specially gaunents, texlile, Electronic, Computer based indusiries to this

area because of Lthe proximity of the capital city,
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92 RECOMMENDATIONS

a} Skillful and effective mainienance and monitoring system should be adapted to

provide smonth network operation.

by To cope up with the growing demand for heusing suslainable expansion of the Dhaka ciry
is essential. The planming authority of the city bears the responsibility to device an
oplimum equilibrium design for the ¢ity considering the demand for development and

long term susiainabilily of urban areas.
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TableA-2 Financial analysis of BCR, NPY & IRR

{In Lakh Taku}
VEAR | Jovesiment Cost {?:ﬂ'{::f} Total Casi | Total Remeflt | Net Benefit mm@f:;::“" Déscounted Cost nm:d l;'::::‘;::ﬂﬁ::} Dbﬁ::::: e
{Comulative)
200509 | 1 43926 11 - 43.976.33 . (41,976 33} L R 43,925 330 - ~43,926.33 43,536 33
a - 1.098.15 1,198.16 775376 655 60 0.BE3563 954 922 6,742 40 5,787 48 (34,138 85
3 . 1%8.16 LUk 16 775076 &,655.60 0736144 BM367 586296 5032 5% £33,106.28)
4 - 1 088,16 098 L6 7,751 76 6,655 60 @ B57516 722 058 5,098 22 4376 18 {28,730 10}
5 . 1098 16 1095.16 7.153.76 6,655 60 0576753 627 876 443324 3.805 36 (24,924 74)
5 - |,09% 16 1,090.16 7.753 76 5,655 64 0497177 5453 920 3,854 99 3,309 01 (21615 73)
7 - 1.098.15 1,068 16 795576 & 4655 6 0432328 474,765 135217 2RTIAL {12,738,33)
g 1,098 16 1,09% 16 175176 6,655 60 0.375937 H28m 291493 2,502 02 {16.236 24)
! . 1,098 16 LO9ELE 775376 6,635 40 [ 325502 358560 253472 L7373 (14,050 513
Lo | D9R_16 1,098 16 7,753 76 5,655 60 0 344362 312165 2,204.10 1551 ™ 112,168.58)
1 - 098,16 1,816 7.753.76 6,655 60 0247145 271 443 i.9146l 1,845 15 110,523.42)
12 - 1.088,16 1,008 16 7.953.76 5.655 &0 0214343 236042 1,664 62 1,430 37 {2,092 35)
13 - 1,098 16 L1085 16 1,751 76 655 6 0126507 205 254 1.449.3 1,243 52 {7,848 A7}
14 1 09E.16 109616 7.753.76 5,655 &0 0162528 178 482 1.260 20 i.081.72 {6,767 15)
15 . 1,098 16 1,098 16 7,753 76 6,655 60 0141329 153 Ha 1095 B3 240 63 (5,226.52)
16 - 1 098,16 1798 16 7.753.76 6,655 640 0127894 134 957 952.89 Bl e £5.008 59
7 . 1,098 16 L 098,16 175376 665560 0 106855 117 355 828 61 71125 {4,297 347
18 - LO9R 16 109816 7,753 76 6,635 60 0092926 102,045 72053 618 48 {1,678 86)
1% - M55 1048 16 7.753.76 6,655 60 0.080805 §8.737 52654 337481 {3,141 05
P - 198,16 106816 775376 6,655 60 0 070285 77162 5448l 467 66 (267139
21 . 1,098 16 1095 16 775076 & 65560 0.0a1HM 67 B8 473,75 45 66 (226671
50,800 04 48,553 36

BRR: 0.5%

NEY ®@15% :  {3266.72) LAKH TAKA

TRR : 1A%
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Table C-2 Financial analysis of BCR , NI'¥ & 1RR

-7a-

{Tn Lakh Taka)
YEAR | fovestment Cost D'“E;_';‘_:f“" Tot1Cost |Total Henefit| Net Devefit m’m@“:;;““" Blscounted Cost D';';_;':';i‘:" B‘:'::E;‘:::ﬁ::} I"’"?.'::f"'ﬁ} et
[Cumulative)
200809 | 1 43,926 33 . 43,926 33 . 43526 13 1 00000 43,925 330 - 43,935 13 43926 33
2 - 1,008 16 1ee1s| 816188 7,063 6 0 865565 54 922 T.057.26 6,142 34 (27,783.95}
3 . 1064 16 1098 16|  ®36904 747174 0756144 B30.367 6.4R0 11 5643.74 (32,134 25)
4 . 1,098.16 Lopsas|  asee94 7471.78 0.657516 22058 3034 57 4,912 81 (27221 44)
5 - 1,008.16 1098.06 | B5E0 94 7471 7R 0571753 B27.876 4,599 89 427201 (22,549 43)
& - 1,098 16 109616 | B369.94 747178 AGTITT 45 280 4,200 78 171430 (19234 633
. . LO9R 16 LG 16| B SEBH 747178 0 432328 474 765 3.705 03 3,230 26 (1600437
§ 1098 16 109816 956934 T4 78 0.375937 412833 22476 250802 {13,195 45)
0 ] 1092.15 vosss| 8604 14N 18 b 326902 338.99] 2,801 53 2,442,354 (10,752 91)
10 - L0 16 109806 ] 856954 747178 0.234262 32185 Hdi N 212354 {8,628 97)
n . 1.00% 16 1008 16| RS6094 747178 0 247185 271 449 211836 1,846 91 (6.752.06)
12 - 1,058,156 109816 | 856954 7471 TR 0214543 236 42 184205 604 0l {5,176 0%)
13 ] 109816 L9 16| Rseem 747178 0 186507 205 254 1,601 78 |,396.53 (3,779 52)
" ] 1.098.16 Loomas| w6994 4TI T8 0 162528 178452 1,392 86 1,204 37 (2,565 15)
15 - 1024 16 100806 | 6o TATIS G 141329 155 212 P21 18 1.055.58 (1,509 17)
16 1098 16 1.098.16 | B560 04 747178 0.1228%4 134 857 1.033.19 siga4 [$90.53)
9 ] 1008 16 1wn16| 856954 1471 T8 6 106865 117,355 915 83 19847 HIT 54
i8 - 109816 LB 16| 5.569.94 TATITS 0 09926 102 046 79637 634 32 901 86
19 - 1,098 16 1ooa 16| 856094 147178 0080805 24 357 682 43 603 76 1,505 K2
2 - 1,098 16 109816 | 856954 TATI 78 0 ¥70255 7 162 602.17 325 (0 2,030 62
21 1098 16 1.098.16] k56904 747138 D0511ED 67098 3162 455 53 248715
S0,800-03 53287 34

BCR(F): LIS

NPV @15% 1 HET.16 LAKH TAKA

IR : 1501%
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Table D-2 Fipancial analysis of BCR , NPY & IRR

{Tn Lk Taka)
Discopnted Mot
. . Opermling \ Diposral Fagtor . Pisgnuntal Diacounted Net —_——
TEAR Laveatneent Coat CoaNLE%) Fotwl Ut | Tocal Beneflt| MNet Deaelil W% Dacounted Cost Benelit Denefit {Annual) t
I mmmulative)
00809 | 1 419% 33 41,976 31 (43 ,926,3%) 1 D 43.526 330 —43.536 33 4399633
2 - 1,092 16 6] glelas 7063 6 0.56956% 934 522 7057 26 614234 {37,751 99
3 . 1,092 16 108816 | BOTEGS 7RT 80 0 736144 B0 367 6,758 20 5958 33 {31825 66)
4 - 1498 16 1098 6| 297808 7,579 59 D 657516 T2 058 53121 5,181.13 (26,6445 1)
5 1,058 16 1LMEIs | BOTRDS TAID %Y 0571783 627 K76 518 4,305.33 (22,139 16}
§ - 1,038, 16 100816 ]  29TROS 7579 B2 uasnH 545 980 4463 53 mn £1B.221.46)
7 . 1092 16 Losts | mevmos 1370 80 0432328 474,763 3,881 46 340670 {14,414 763
. 1 80846 Las 16|  x97805 2470 80 0373957 412.339 337518 19623 (11 852 473
4 . 1.092,1E pwsle )l oTRos 787 89 0326502 353991 2334 2.575.%3 {9,276 4T)
10 - 1,097 16 109516 507803 7575 85 0 284261 3188 2552 12 133993 (103652
11 - 1098 16 Loem1s | RorE0s 7,879 8% G247125 271449 LN H 1L4ETY (5,085.73)
12 - 103015 L0916 | wa7Ros 7579 89 O 214543 236 042 1,850.77 1.691.73 13,395 00}
11 | 08X 16 1095 16 E975 05 7,678 &0 {0, 186507 205254 1675 06 L AT2 81 £1,932.19)
14 . 1,098 16 109816 9.9TBLS 7.870.80 b 162328 175482 1455 18 1,280,710 (641,49
15 - L% 15 106616 | LHTROS 7,579 8% 0141328 133 202 1268 Bs 111366 47217
15 - 109815 1L9%1e [ RETEOS 7870 B9 0122804 1346957 1,163 35 96839 L 56
17 1,008 16 LmE1s|  s5Taes 74T 8 e 117.355 55944 B2 02 2287 64
13 - 1,093 16 16| sommos 7879 55 D 052926 102 04% 834 29 13225 301428
1o - 1098 16 1060161 397805 781080 0 0B085 88 737 T 47 636 73 365162
20 - LB b6 LO9E16 | EDTEOS 7879 83 0 070255 1,162 630 M 55308 4,205,30
3 1,008 15 Lok 16| 57RO 1879 R0 D0S1100 67 093 S 56 48 46 4,686 76
50,200 02 55,485, 94
BLR{F): L9
NPV @15% : A656.76 EAKH TAXA
bem : 16.A0%



Imml

NYLTH 40 ALVH :T-q Hndrg

HYIA

| BIMDE ——

 Josa—

iz 0Z BE 8L LI 9% 51 ¥l

00'000°0%-

00"000'0F

00000'as-

00°000'0€-

00°000'04-

oo ooo'oL



v
WAl &

[haidY

[ T

Ay

=iy

H i

AT N ]

[Ty Y

LERIFIITEL e e Lk ol el v it e [ Ty 7] il 1 1 1O it
I TEmid el [dd [wim® [wid 0 (LI mEari il [~ Ty Toy 17 utrri st [Ty o o 18 90 WAL urid [wr |1 ] D3 [
i [y 1 [ T T L I T ] T TUC Ty TIN5 STH TR [T Tk ] [y Ty YT Ta oYL ¥R urial [wE b 1 [T H
Hwls Ll [emi |[wrry [#a e hocati ik =TT Y TH HETOOTR T e 08 W 5L [ 23719 TT T wir [Ho 1 L {2 1l
i [{3 ey [wriy [ rriy PTG N4 F T T Tyl Y T HIS AP T Y50 weai grIl |1 ) {3 il
Hwls e T [roal [erimay |l CLNTE N F 1Y T iy [ TTeTy T LEXIFFILTI 00 WS L [IETIFT T+ Te Wl v vl [Ty T S v o I ] i tr o
AT [{y"-a4 Wl [Ny [ T Ty 4 O SH LTS F3IC0ERT] L RTINS Y5 FTIYT 5] wil |1 1 EC
Lo Ulf [Pwmi |wav B T | VT T LT T LTI AR Hard Fe T 7y WOl [ T i | W
s LiwOLE |[SrE | (HY | ML 4L JCleiel (LT [T T T LERLFHITEL k WoF L L LA ORI Tavaerived uElid [HTE 9 | 4] ]
ey s [ 14 [T LY )] ¥ T -y T o 371y T T FLETTE LR T Py =" T IRy %4 LWk +T¥ R [T T HIl ] 1 1] H
Hwl's el sl [y ey FLETT k™ e [y T FETOOTE T PP FTETIN T T T sow byl eyl g HED |1 k [ m
Tl b [~ 4 TR ] rFLF IR | 41 BCCRLIIEE [y Tk Fry =T [T T L WO YIF 1L [TTYT7] izl |1 1 [ [71]
Hwl's el el WOy WY < T U (4] [~ T Ty 7Y FFETOTTN T TG Wit Te w1V il v I ] [0 i
-y [Ty weL [Wumy | rrly RIEE | 41 MCALET [T 173 iy rilal [ ) R I Th %KY VL wrict [kt | K | iy ]
L] " 4] LA T T T Ly g 5 4] [SETy "k T § TN O Lk o Lalearid T w0 WL LTIV T A I 4 R | i L
L0 Uwlt Jrml (¥ |wi WU JomiRc| [Ty T § 1 il T [N TR TT Tow v il HFE w1 v I3 [3
s (e |[rml [Wim¥ | w5 IEEE |l ORI [ =TTy R Ty Q2R HITE] [T T T [T} YT Lriat ezt |1 ] TF T
L el  |[Hei (WA |[Pd P T T Ty g ol ssirf FET TS TEh ) PP T LIATIRTINT LYY T I - ] r ¥
[Tl | CeX [#wl | FimF [ 90 1 |OmTRiIglL WX W Tervut [+ 47T T [ T ST "Ly (I I 1 {3 4
[ERTTY ) Jel Wl [e | iw wiil oot wulane YT TR ] R A L0k [N TRy Ta Gl HYLE urictl [WIF |1 T {] H
[
s vl ] b ¥ (T i [T ) ) wagela 3 —ag sy L] B B B N e B B
L 1T t.u....._.__.u.uu....u-:_lldtlr_ Vi ST et et Lol — .

EROILYOLLS “3 X1ONELd Y

yndjog Jo a0[EA [RLOEY ]-F JHE)



Imml

"IN Ly¥4dl
YE¥LHMYT CLWa0E  :w%s1T Ady
$1T__ w0
T8 Sa¥ 68 £0 0808
VL 580G E L5C TY 35S 850 9 w900 CU06FR | K FELE TRT OTEE0 T - iz
It FEs g £ [1% 61559 ol i SOTOLD D PR TTFEL'S EIETT orsan - oz
BETREL &9 700 IFLEL LEL 9B SOB0S0 0 EOPTE TTHALS 91 860’ L RIS - 81
&9 OPE'L &0 B2 PG F40 ZI STETED D S0 965§ TUPGL G 91 26071 13601 - Bl
R 0T 676 03 350 | ceeLtl 08901 D H960% | TPELE SUEET TR : T
OF 105 o9 5901 — 156 7L T Woses | TreLe STEED T - 51
19 verF el s pmv— J—— W 9TE | LLVELE T ET : &
05 S0 'E SEEH €8 168°] zEw 8L £TSTIL 0 e I E 913601 91 BalF1 - ¥l
TRl F— R — 065810 WoGHE | ITreLe G560 1 TR60 1 : £
o551 9I'638") SO0 T80 9EE ErFLE 0 WHFE | TT el REL 91 8641 - it
EATT] BT % 05T Grp 122 SE1LT 0 SI06F8 | ZTFELE IR RN - T
(08 1550} o 1LrT P LI o S0SES® | LL V6L SUEEN T TR - i
(o2 €29} TH'E S£107'S 166 85E weszgy | UNETR [TTRELE 91 860 o1 86l T - ¢
(16 590°6) L] 89T \OTReS ECHELP LEESEE D 90 BES'Y ELYELE SUREN] ETRE H
EETEAN P P—, S5 1Lk Y WIETE | LL AL ST E60 1 EET : £
(rzser'sn BYETEY or'eus's 096 5 LL1LGH D W095E | TLveLe 9 BA0'L 9IE60l ) 3
81500 ey e G510 PYPIR GG 969E | 24 FELG 318601 18601 - £
(L 06V 50 il . — o15L850 W aHE | o heLs IR0 T M ee0 T - r
T #07 16) r i — 195 088 P984 0 WHHE | LZreLE SIS0 T o1 8607 - E
(66 thr'ce) ¥ ZH1' 9T £60%L E¥sh S95698 0 S9EIFL |SBI908 91 360 91 860°L ; £
EE9TA S £F OTH T . DL STECY DO0000 [ lfEsze'ert - PEST6'SE . EEGTE EF 1| iRm0z
AATIE|NON
.“zb,m.wm””mu”“u_: n_hwuhhhu__ﬁ.._“w Eﬁ“_ﬂm_n Wy paguneg ktuﬂm“mﬁn skeg x| mEmEpmel | w0 mel mww..nh_n% 1507} lauysIAa) HvAL
(Tqm ) ] U]

HHI ® AdN * HDA Jo sisdjeur [maogmy :7-F Aqe




l@wu..

NANLTH 0 TLVH :[-3 {nd1g

qHvdA

_ | SPHEE —e—

e 02 8 8¢ LI 81 §51 ¥ £l

i

00°000'05

00'000'0F

00000 GE-

QD'000'GE-

00'G00 01~

0¢"000'0L

00'000°02

NHALANH



T dRY il [=hm: [ Wi [ ITRCR i [T TTy Ty 4T E ] [T oy Rt Y ™ [y T 7 [ !
Ei=AT] WHKT W AL PR Wi | aIma sl g [Ty BT FEreIThE - W b ol Tavea bt [ 20 9T F T O L I ir [
L7 o EET [l wewdl [N W | APLAllIET ] -7 Ty Ty T BRI e rwem tla LT [P YT a el A 1 1 [ 7]
& W1 Tl [mbedl [Wil Wi | ormieliT 0Ty LEEireEl ] [ 23] [ 14T Oy 4 LET T T T A T 2 L 113 L1
Wl WY O ey R I LTI [T T3~y T4 arriral LTy WO Gard TR Py L maie | wel |F T ir ol
B WAL |l | FWiL e [T Ty iry 1Tt [T o TR G B [T Tama bl T2 077 S I O 1 ir .2
W WIRY [Owl |wwof jeE WIH LT TTIET [ SFTTy T LI | 4T R 1 [ ET YT M TG T e 4 B L T [£] 48
TEalwl [T " ] Wl [mWIL [P wiv | Ul [Py T [FETTa Ty T R LIRS oY L [ TI T4 Ll |1 I [{] L
[E BT HIELY |HRd [mwdi | CF O AL T [FT24 7T Oy 3T [ Ty AT Walwrd e wiig gzt g L i 10
W [wime | 1 I L Wi | delaliEt | Tyt BT T MR | [Ty Ty | ST 0T LA AT 4t T ir 1
it WIWE |imd [MWaL |l YU AL L wursrnd TFLE 1181 a0 L Tk Ha g LT [TOUTE e T4 I T Ir LU
{47740 [19' "y § Wi WL |[WH [T L A 4] L e LERDFYET NI N L L Aoy Ta v [TT)T14 nid |1 T Tr o
™ WIKT fHW [whdl [N O L T [Ty "y T3 oISl s T LA HLNFIE Tama HA i Tl S 1 [ [
T (W MTI j1ims | mmod |[wu Wi | T [T T T ] ) e P A bk LEC I Tewa vy T [« T 1 ir 1
) O LRT M WL [N YT R (T ] [Ty T R FTURT [ e el s ™ [N 1T Py LWL G4 1 T §F ]
Winlui =g i (rnwm] (i Wi JLIBCETTERY 00 Bl ol 1 i FIviL BT L LA [T ML YT ETC i T L LB [ L]
Lt 1Y T T [l (K WiH [ 1TMee T IR ET TASFFITAE Y TR T R T I BT S TEyT- A T L 1 ir L
Ea™1 QURT i [wwil | ™ i JLTRETILT T Ty Ty 7 TR r Il | v sovat 1id Honarad Th s HEV AL LAt [ met |1 i [D ¥
HiEH MAL [Tl W [ Wi | LMLl =TT )T 4700k i W i T [ YT T Ty G 7 o I L [ 4
i il Jwilt [Liwwt |1 Wi | CTmismI T Ty T T FErHTil Loy [ TE YT bl HEE [vdT |1 T ir 4
e
CTETT = T - T I mel Ty i ™ ] ——— e ek | W | s
W ._lrllrlh...-lh.ll T 30 oaduereert et —

ENOLLYLIS i XIaNAddY

Hrdina Jo sapus (rcuy -4 NqL



[T THHl
YAVLITHY 0TS ¢ MEIE AdK
109} Fld) wom
8E FAG LY 0 00505
DERET NI o ots 9 £T0 B50 L9 0115 O glril's geznzol o860 | S8 ] - 1z
H 6L 6T LETL FOT 41 PRI ENIE TELOTH #1260 1 CIRT - 0z
FE G500 o pEr . [EEE OR8N 0 SUHING TETOT'H 319601 01 B0l - &!
55 £ - YRR K0 701 STEES00 IS L 20TH SR | ST BED'N - i
£ 053 TETLE LTOG 55 14 SORBOTG FIETTES £E T 01 HET OT 8601 . i1
SLFERL SEEIM I8 ECTd 56 PE] BOREE] § SLHHE TE T ST RO ETE - i
W STFE SF 0T SETHF 0z 551 STETH © 91 PHE L T FIE CIETT - &l
TTATLS — B0 87 HLL 875701 0 EIIN] LD T FTET - *i
FEGRYL £ L' L 68 DU FEILGT COESET 0 Rrvale FOF T af 860" CIET - £l
16 b4l ¥ ou | 6.260' THOEE FERITD SL¥al's SR EEE 0| - o
L6 g Wt 9 LTE'T GV ILT SelrErD 95 FOT'S TeTOE o B 91 REN - 1
(5E 65T AT £1006'T a1 TIC TOTFIID sl Ml TE EDT 01 o 960 41 gB0L : i
T5E LIE'F) L1BLET ol EEE'E 166 %5€ TEITE 0 a1 HIl'E £ Z0E'TH BT o1 2601 . &
LTk €274 GETTRE £ ER'E 658 TLF LEESLE BIHIL'S ZE TOZTH BT SUEED'T i
HNETATY o6 CEEE onbr'y 500 Wik SIEIN HHIL'S ZETOT'D] OURE0 | 0 H&d | . L
T60 TRT'S1) P SIS 06 £h LL1LEY O HFING EE TAL'01 QURED ] EIETT . b
[LF 0’81 BT |T £59° g T ESL1L5 0 o1 Fl'e ZeTarel 9l'ieg'l ETETH - 3
08 £15'+) ELUTHSS 51 209 10 70c 3150590 #1300 SECUT ER 8ed | ) ’
(FE6ER'OE) o0 PG TF Fli LUEEE FFIg5L0 EINTTR g THTI EIETTH 1 Rel | - £
66 ERLLE] ¥E ZFS BT LA 126 TEE COSE0E 0 HEHIL £8THIE 21 86071 o7 B60'1 - z
£COZE EF £E BT6Er - DELOTHER (A0 T LEE'SZG £} - £ 9T6EN - LLOTAER 1| RN
[3apepmany) _
T M e icund o S FECTSU] G VR PRETNY RETI I <l B N R
(3=, By o)

WH] ¥ AJN  HDHM Jo sisdjoe juaenly (7-4 21q8L




Imml

NUNLTH A0 TLVY :1-4 21y

qavir

00"000'06-

00'000'CH-

00°000 08"

00°000‘02-

00'0uo'ak-

Ll

LE 02 6F 81 4L 8L gL ¥l £} Tl

00'000'01L

0000002

NHNLTH



LT

[<] s

oIl

Y Lo

RH

W

4L 7Ex T g

FHETI 1 )T

["§ T N

Wi Lo e Y] [ 7174 I 2 T 13 14
iAW T | HIF wlt i LT LT AN o] WEALE LN R ITYI [ T T [ YT T R T Ty L [ HYT |1 T [ 2l 7
Trii WLT My Dl (RO W | IWITTadT [ T T b T [yl 3T T LTy T 3737 T (W7 [T 1 Tr [|:
TriFdl WLT [y vkl B oW [ IIWaligT Teia oY TR [~y 7 | [ IETTYTTy L T [ T I I L T [ 1l
TFirs Wl [HIlr [Irkil |2k T Wil [Ny T T 34707 |4 Y T WA Tt vl | Wl gt T [ ]
rid WL [Hfy (Trmlt [2Q Wl I ROWTIIET T T T¥] 7oL YT S e T T T TEmavoral | 5T Sy T N "
o747 T [HHy  (rki: B Tt JITHLeT T |7 =3 17y T R ITR] AT T Wi ord To STl [T T T o "
Trviiw Wit | WIr Wit |Bd Mo jU T ITY [y R T i 50 4 ] LTy WY T MR [ RETIT L1 ir 1
TrilFH Tt (HIL BT [ RQ WA | IR [T g =y F13 2371573 (" T L |1y “INT T | FE Ty T WRLE | nZd |1 1 [ il
17 7T, WMt [H1r jrkic [RHG [ ) T [N =™y 2 TTELHTRL [y T [TET-1YT T SC B T Tt B TT (T 7 T [ ¥
TrElFel WY ([ WHr kit |[HQ | ™7 i Ty AN v [ — ey FETEL T Y] [y YT [IEr YT Ly il [ IT [T T TF 1
Trald T WY (A el [fu WEA | (TRt iy [ =g "y T eI 3T YL [ TR T T Wl jnid | T T I [}
Treis T [(HTr |Gl Bk T A L4 [SE =g 3.y T4 TR YITRI R T [~ET §T5F Temavil  [EFal pHfT gt T ir .
Triw TWIMT [WELiT ity | HT L P LT T WEALAE W] [F4 1T 0T [Tt L2 T Ta Vo L {HIT T T 1] L]
Traliel Iyt 50 [Ty E 1 LY Ry FT =TT 41 TR [ Tyt [ T Y14 1"t 15 EXic | ntl |1 T L] I
Traldd FLT M [Trwiz | oEC R TR ST WR?! FLEEATINT] FrL T ) T T e LRToR [T~ I i 1] ¥
Trigal il MUy bRt MU T [ AWt Haanr 315718 - L TR R wiid | nIt |1 T [ [4
TFed TFLIT (MM [ORlL (¥u T L Oy O T G B ) LT Hikoriy T k2 AT T o | (5 ¥
Trnld'™ TRl (MY [YrElT U T [LiWCREILL Wt | JLHTE | S aren Hin oy [T G T L [ ReT [T T £ 4
ELD] TIT Wl [Irww it W s sy W wl | 2 acrriTel W [T T Py 1 LTy [HIT (T T ir T
o
BRI Yo [T s T b | 11 Y=l -— gl J [ T Ty g | e il H
M [Ty l.___.._l_._.. 1 [ =y (=, T3y —

&*MOLLYALIS D XIAKI4AY

adanc o 2o [nanay -0 RQEL



.r._m.l

LT P HAT
YHYLIDAYE oEvEFCl M1 AN
44 () oy
RRRETD [TEVTERTS
¥EFSHEL 0% bEs OF 889 60 L0 007 1490 STELLS PP o1 FIRTET 91 air'l . 1z
¥ EO6EL 25 200 PESRL rolLL P SLELEG v oLy 18601 #1 36071 : ot
oC SR L v gor LE £53 LEL'TE e T 1+ D761 BT 9 541 - 81
R 6 £58 P 240 701 GTETE0 O SIIIF's ¥ 0EED1 o1 'gel’l ETE T - ]
EEERS0l £5 9L BEECIT €of LTE CORGHI[ () ELETITE 1 o9l IR FIR T - Ll
TS P — P61 PERTTI O STILEE b DIF0T T IR - 31
SrLaCE J— QCEER T 70T £S5 SISINID STTIEE TF (el GBS0 L BT - £1
BLEEDL I ¥ ETEC] Tk 221 2257010 TN TF 019701 CIETOH EIETN - 1
BLB0E S 16 LEE° BIEEaL ¥OTE0T L06921 D STTIEE [+ 01801 ¢ Bal'[ #1560 - -l et
L5 $TL'E &5 FHOET o — THIS5L EREFITN STTIES e EIET @l gsi't . zl
BRI 67 158 £0729°7 obp 1L $RILPED STIIES Ir0I5'0l LAel 913607 : "
(1reog) REIT b1 oLyE Wl TIg TOTERLT STEILS RN o1 96071 o[ $60°T - 0
LE6DLEE) L5 BH'E 9 ST 166785 TOSOTE [ SLEIS'S [ERTE DL 800 ETET - £
(5% o3¥'s} 10 8255 19 886 668 2 LESSLE O 522156 Lt 019°01 9L E60T StEsll #
(95 9s00E} Iy o1 i25F co¢ Rt STECEE ) BTIES IEXTEST 9ige0'L FIET - [
(L6 391°PE) LTETLY P 096 £FC LETER O SLTISS 1t HF0I 915601 u1BA0 1 - ]
(O 00 8v's £ 99'g 0.8 70 CCELLE STETLSE ¥ 1901 FIRT 91 860'1 - <
(06 GLErL) — 15 060 250 Tt S[5LTe o STIIEE ¥ O15'H ¢ 8651 91 86071 - ¥
(9E 165 0] — o0 LT e ve 19640 STLISh [EXEN ol 861 9T 350°T - £
leeeaz 6] bE TEL'D $TL60'L Z28'P56 595698 0 e B0 S8 1918 §1 9601 R : Z
L OT6T e . e ——_— 000G § (£Cors'cr) . CEOLE'EF . LEOIE Y U] s
[EETITICT"]
124 ﬁu“”ﬂu:“ ...“”““__._”.h_““ﬂ““ﬂm _u“uul.u_-.“m_ﬂ Yo PR Lneu-._.“_m“-@nun.ﬁ Tyaliam 19N e WL HrmaL Auﬂn”.”.wllh..w V¥ AR HviL
LRAEL (E(F ] 1)

WAI % AdN © 4Dl JO SISA[ruE [eoguy :7-9 Qe




INmI

NANMLET 40 ALYY 1~ andlg

daviaA

LBAUDE ——

12 02 6L 8L LL 91 Sl ¥ EL EL LL Ol

Fi 1

0000005

00'000°0F

00 000'0E-

DO G0a'02-

00 0000}~

00°000'0L

00°000'02

NHUNLTH



g iy

J— - -
L™ 1LF NS [EX ) [kl I3y [T [ "3 i T [ZZTT ey [ Ly "] LTy [ YL mimwlil |5 [ H HIT | ] [13 LH
[ YLy il [N (oY (ISt | LT T 1) [0 T Rl T I TR Wl L1 F O T T Ir | = |
[~y Wi AN -5 B G L2 Wwellit Wt [T T T WrA L L] TNy TT] Winl TITH L™ TN LT {7 N ETC A I L T 113 )
e LILL it TTEW [IEFmIT [ IRet Oy L Y TR K [T L L iy T LTI | T LT Thul |[WfT |V T Ir [l
Wil LT [iTUW | eAmdE |2 Wi (Wil it [T T H LTy~ Gyt FINIITE [ wwanid THE |mfl ¥ T r T
Ty [EX Ty Wl TamdT st s v o Ll T CETa ™~ 4 YU RCL Ll RAR W iri Ty Weim el i 3010 o 1 [1] L]
YT T oW | mdT  Jivet WiN PRIl [T T [ 3] G ™ T YT Uy T T 3T (W T Ir 1]
YRy XTI (1 B L T {Walicimit [T T LTy [ 1t P T Wi woirad ==t [T 4 Tr e
YY) T ('y] LA LT LT [yt LTy 5 T ot L LTy ] R Bl W [T il LAY YT T Wil |1 [] [ [}
[Ty Lty [Ty | T [ ST [8f | LZ TR eealiilrels LT [ Ey L | vl T el Ery iy /s Wi TISTaE [wal | T 1 Tr 0w
ML IrqIT il | cG™iT [ LF&E 131 WAL P Or HIX T  =E T TFALY LM | LI R wianrd TiF el |1 T [0 Tt
W I7 TRillT gt JowaT i U (el T W [y el Wi W IWars TR [wIT § 1 T Tr (1}
ez IrdlT 3Tl | et [0 [1¥ [T 4T AT [ T LI ey FERCT Hl T [T Ty 7 =41 1T B EC 4L T [ Y
YAty BTLT  pIILE JAmeE | Lier LW [waiviimd Oe *EI T LT T R TG [Py iy 7 W vl 1P YTV i g iy T i ¥
TISLE HHFT flawI [T (Wi BT WOl DT YL ] LT (<Y T 414 Ir ¥ L s T T T Ty T ir T
L) melfT [ M} ralr | LIF WLLE | W oW 11 TeTHT™ FEE 1IN TFial FL 1M ¥ BF YR T W [ LT 0 T ir ¥

E Y S LA i LT I LA LT | o T T NGk Tt al L VWG ¥ BHTM L | IR wind |l HIT T T r T
Ly T o ELify |wor Tral ([IRTH = [12 44T [T Ty i) W 1k WIS [ FIRvRis i T el |t T ir v
[79 = eaal T  [TaeiT [I¥MzT [# i G IS T 4] Wity [~ TP EALLI1ICF T L B s I [ mit | ¥ ¥ [12 [
[~y 4 v HR wLr? LW ] Y TR [ % 72 Higd | [(Li{x o] T4 oy Py [y I ] [T} T~y ] L £1° T I F i B | L Tr L

[ Vrwllaed [ wad | ey | W [ |V Wl Y b T L g Vel [ [Eel e {Y
W -y LT 1T 1......1!]._ T eyl Tt § o i — ——

OI-NOLLYNLIS ‘H XTAN3dd Y

yxcling Jo #njuAs [IOEGEY ]-H HOQeL




Table H-2: Financial analysls of BCR , NPY & IRR

0d.

[0 Lakh Taka)
YEAR Tavestment Coat &p:{r;::} Tatal Cirsl Total Beaeflt | Net Penefit DMH@:;;“MF scounted Coat D:ED::;T& ];[::;::::nr:?l} nlw?:::;i h
(Cumplagive}
00808 | 1] 29.05%.54 - 29,050.54 . (29,089 54) | D000 29,059 540 -2 34 20,089 54
) . 176 10 - 3,859 00 3137 51 1 BE9565 631,730 3,355 65 2,723 92 (26,335 62)
3 . 736 49 T36.49 540259 4676 10 0.756144 549.331 4,085,214 3,535 80 (22799 82
1 ) 176 49 S 5,834 79 5,108 30 0657516 477 679 1R 47 3,358.79 (19,241 1)
5 736 49 736 49 6,301 57 5,575 08 0.571753 415.373 3,602 M 187 57 (16,253 46)
6 - 724 49 26 49 6,505 71 60179 22 T 497177 351,194 338364 3,022 45 (i3,231.00)
7 - T26 45 736 39 7,350 17 65623 68 0432228 314 D42 3,177 68 286360 [10,367.41)
B 72649 726 49 7,717 92 £.091 40 0 3759537 273014 250 47 4,624 35 €7, 73%415)
5 . 26 4% 726,49 7,717.98 §.991 49 326902 237 451 2,521 02 2,285 53 (5.453.50)
LD - 726 49 726 449 7.717.9% 6,991 49 0 2R4262 206 514 215393 1,587 41 (3456 11)
bl - 736 49 726 49 771798 6,91 49 G 247185 179 577 1.807 77 1,728 19 {1737 92
I i 196 39 236 40 771798 6,591 49 & 214943 156,154 165893 1,502.77 (235 15)
13 - 125,49 FI6 40 771758 6.991.4% 0 160907 135 786 1442 54 1306 76 LOTL 61
s 26 49 736 49 7717 98 6991 43 0 162528 114 075 1,254,39 113631 2,207.02
15 i 736 49 126 49 771790 6.001.49 0144320 102 674 1090 4 210 3196 02
16 - THEAR 726 4% 771708 & 091 49 0122804 82281 548 43 #5720 4,055 23
17 . 726,44 726,49 7717.9% 5,991.49 U 106263 #7630 BI4.7R T47.13 4,802 3%
12 - TI6 49 736 49 7717 08 6,991 49 0002826 7510 71720 4969 545207
19 - 726.4% 726,49 7,717.98 699149 0 080803 58704 62365 564.95 6017 2
20t - 726 62 7246 49 77T 08 6,991 49 0 0245 A1oa3 54230 491.26 6,508 28
2 - 726 45 726,49 7,7117.98 6091 49 006110 44352 471 57 427.i8 6.035 45
33,606 88 4054733
BCR (k) : 1L.21
NPV @15% 1 693548 LAKH TAKA
1AW LA51 %
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Table N-2: Firancial analysis BCR , NPV & THR

~112-

(T J.akh Terka
YEAR "“?ﬂ:‘“‘ C?::E::;f; Tutal Cost | Total Benefit | Net Benedit m""“@'fl“g:““" Dhcounted Cast hz‘;‘:"t” I::i“;;ﬂ':ﬁm DMB::?; e
Houmalative)
200809 I 29,059 54 . 20,055, 54 - (20.050.54) 1 ODHHKK) 22.05% 540 - -23,059 54 29,059 54
2 . 726 49 i 1,062.00 1235 60 It #69565 el aszos 2,900 52 ze150 07|
] _ 126 4% 1749 729 1 6566 52 0756144 sag3m |  sse01s 5,040 85 LUK 17
X i %8 48 25 29 7584 45 735797 k65716 477679 | 124991 477223 (16,345,943
s . 796 45 738 49 862321 7596 72 0571753 415373 | 493035 4,514 87 (11,530 97
5 736 49 726 49 G306 B SEEST 0497177 60104 | 460 4268 05 {7,561 429
7 726 49 726.4% 10,058 12 61163 G 432328 3la0E2 | 434B4 4034 33 {3527 607
5 —— 776,48 10,561 45 ©.834.06 0 375937 I L4 | 357044 365733 166 73
g . 726 49 726 40 10,561 45 9834, 96 0325502 237401 | 345156 i 3,554 B
10 - 726 49 726 49 L0, 54143 9,814 06 0 264262 206 514 | 300112 218570 6,180,51
" i 726 49 296 4D 1056145 9,434 96 0247185 179s5TF | 261063 2431 05 2611 56
12 - 726.4% 726 49 10,561 45 0, k34 96 0214243 156154 | 227011 LL3e 10,725 52
13 . 726 42 726 49 10,561 45 B, 834,06 0 185907 125786 | 1574401 1.835 22 12,563 74
4 . 736 49 = 10.561.45 5834 06 0 162528 Hsois | 17652 1.595 46 14162 20
ks - 726 4% 726 4% 10,561.45 % 53496 0141329 102 674 1,402.64 138597 15552 17
I . T 49 726 40 10,561 45 2,834 9% 0 122em4 BRIRIE 129794 L2 66 16,760 3
17 726 49 726 19 191,561 45 283494 0 104265 TREM| L2843 Los1 01 12,511 4
12 . 726 49 726 49 14,561 45 3834 9% 0 092924 57510 981 43 1591 19,725 76
1% - 736 49 726,49 10,561 45 9834 9% FOE0EQS 58.704 85342 2471 12,520 47
% - 736 49 T26 49 10,561 5 9514 96 0070258 31047 H42.10 691,05 20,71t 52
al - 72649 Ti6 40 10,56t .45 0414 96 I 061 160 38y 543.30 500 92 2081244
1s068k | 5441932
BLCR (F): )
NFY @15%: 1001244 TAKN TAKA
IBR: 24.96%
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